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PREFACE. 

This  book  is  the  outcome  of  a  strong  belief,  which  I  have  held  for 
many  years,  that  a  work  on  Operative  Surgery  which  aimed  at  being 
more  comprehensive  in  scope  and  fuller  in  detail  than  those  already 
published,  would  be  of  service  to  Practitioners  and  Students. 

I  most  gladly  take  this  opportunity  of  acknowledging  my  good  for- 
tune in  being  able  to  profit  by  the  facile  pencil  and  the  cultivated 
knowledge  of  my  old  dresser  and  friend  Dr.  C.  W.  Hogarth,  of  Brix- 
ton. His  happy  combination  of  Art  and  Medicine,  and  his  friendly 
patience  in  carrying  out  my  wishes,  have  been  to  me  a  saving  of 
much  trouble. 

To  Messrs.  Churchill  I  owe  the  opportunity  of  making  use  of  some 
of  those  drawings  by  Thomas  and  William  Bagg,  which  were  so  well 
known  in  the  pages  of  that  master  of  Surgery,  Sir  William  Fer- 
gusson. 

Great  Cctmbehijlnd  Place, 
Htdb  Park,  W. 
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ERRATA. 


Page  110,  33d  line,  traiupoM  words  "latter"  and  "  former." 

"  119,  7th  Hne,/or  "  thumb  "  read  "  forefinger." 

"  150,  12th  line, /or  "of"  read"  oflF." 

"  178, 8th  line, /or  "  external  auditory  meatas"  read  "  external  angular  process." 

«  195,  9th  line,  omit  "where." 

"  210,  7th  line,  for  "  roof"  read  "  root." 

"  212, 14th  line,/or  "  fissure"  read  "meatus." 

"  272,  15th  line, /or  "  molar  "  read  "  malar." 

"  295,  39th  line,/or  "  horieontal "  read  "  vertical." 

"  336,  Ist line, /or  "on  the  hyoghjBsus  "  read  "behind  or  under  the  hyoglossus." 

"  371,  24th  line,/or  "  suppnrative"  read  "  suffocative." 

"  402, 19th  line, /or  "  Fig.  86  "  read  "  Fig.  85." 

"  403,  22d  line, /or  "  vascular  "  read  "  evascular." 

"  405,  12th  line, /or  "  excision  "  reod  "  incision." 

"  461,  22d  line,  for  "  against "  read  "  below." 

"  498,  24th  line,/or  "  Dr.  McCall"  read  "  Dr.  McCall  Andereon." 

"  645, 26th  line,  after  "  first  tied  "  insert  "  for  aneurism." 

"  682,  22d  line,  for  "  cord  "  read  "  sac." 

"  599, 13lh  line,  for  "  face  "  read  "  back." 

"  607,  40th  line,  for  "  Brunlon  "  read  "  Brinton." 

"  618,  in  "  DiflSculties  in  Nepbro-Lithotomy  "  the  headings  "  3, 4,  5,  6,  7,  8,  9, 10," 

«Aotdd  be  "  4,  5,  6,  7,  8,  9,  10,  11." 

"  629,  5th  line,/or"e"  read"  vi." 

"  651,  24th  line,/or  "  peri-typhilitis "  read  "  perityphlitis." 

"  929,  Fig.  177.    The  knife  should  have  been  passed  from  (he  opposite  side. 
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CHAPTER  I. 


OPERATIONS  ON  THE  HAND. 

AB4PUTATION  OF  FINGERS. 

Practical  Anatomical  Points. — I.  Position  of  Joints  (Fig. 
1). — This  has  to  be  remembered — [a)  in  front,  (/3)  behind. 

(o)  In  Front. — ^Threc  sets  of  creases  correspond  here,  though  not 
exactly,  to  the  joints.  Of  these,  the  lowest  crease  is  just  above  the 
joint;  the  middle  is  opposite  to  the  inter-phalangeal  joint;  the 
highest,  }  inch  below  the  metacarpo-phalangeal  joint. 

(y5)  Behina. — It  is  to  be  remembered  here  (1)  that  in  each  case 
it  is  the  upper  bone  which  forms  the  prominence — viz.,  the  knuckle 

Fig,  1. 


is  formed  by  the  head  of  the  metacarpal  bone,  the  inter-phalangeal 
prominence  by  the  head  of  the  first  phalanx,  and  the  dist4il  one  by 
the  head  of  the  second  ;  (2)  that  the  joint  in  each  case  lies  below* 
the  prominence,  the  distal  joint  being  -^  inch,  the  inter-phalangeal 
i  inch,  and  the  metacarpo-phalangeal  joint  i  inch  below. 

II.  Shape  of  Joints. — In  the  distal  and  the  inter-phalangeal  the 
joint  is  concave  from  side  to  side,  and  presents  a  concavity  towards 

♦  The  terms  "  above  "  and  "  below  "  mean  nearer  and  farther  from  the  trtink. 
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the  tips ;  in  the  metacarpo-phalangeal  joint,  on  the  other  hand,  the 
convexity  is  towards  the  finger-tips.* 

III.  The  Theca. — This  fibrous  tunnel  running  up  to  the  bases 
of  the  distal  phalanges  gapes  widely  after  section.  From  its  prone- 
ness  to  conduct  upwards  spreading  sepsis,  care  should  be  taken  to 
keep  even  such  a  small  amputation  as  that  of  a  finger  strictly  sweet, 
and,  in  amputating  through  damaged  parts,  the  flaps  should  not  be 
too  closely  united  with  sutures. 

Operations  for  Amputation  of  Fingers.— As  a  fixed  rule 

is  rarely  available,  several  should  be  practiced,  including  among 
them  the  following  four,  viz. : 

1.  Long  palmar  flap  (Figs.  2, 3,  and  4). 

2.  Long  dorsal  flap. 

3.  Two  equal  antero-posterior  flaps. 

4.  Two  lateral  flaps  (Fig.  5). 

Of  these,  the  palmar  flap  is  usually  the  one  made  use  of.  Though, 
as  the  hands  are  by  far  most  frequently  placed  in  the  prone  posi- 
tion, a  dorsal  flap  falls  more  easily  into  place,  and  gives  a  more 
concealed  scar,  a  palmar  flap  has  the  greater  advantages  of  not 
being  pressed  upon  when  anything  is  held  in  the  hand,  of  pos- 
sessing finer  sensitiveness  in  touch,  and,  furthermore,  of  being 
available  even  in  the  last  phalanx,  where,  from  the  presence  of  the 
nail,  a  dorsal  flap  is  not  obtainable  (Fig.  2). 

Amputation  of  Distal  Phalanx  by  Palmar  Flap  (Fig. 
2). — First  Method. — The  hand  being  pronated,  a  strip  of  lint 
wound  round  the  phalanx  to  give  a  firm  grip,t  and  the  adjacent 
fingers  held  aside  with  tapes,  the  surgeon,  having  placed  his  left 
forefinger  just  below  and  behind  the  joint,  and  flexed  the  phalanx 
strongly  with  his  thumb,  cut8,J  with  a  slightly  semilunar  sweep, 
straight  into  the  joint.  To  effect  this  neatly,  the  convexity  of  the 
sweep  should  pass  ^  inch  below  the  prominence  or  angle  produced 
by  flexion,  the  sweep  being  made  by  laying  on  the  whole  edge  of 
the  knife,  while  with  the  point,  as  this  incision  begins  and  ends, 
the  lateral  ligaments  are  partly  cut.  The  joint  being  thus  freely 
opened,  the  knife  is  insinuated  behind  the  base  of  the  phalanx  (a 
step  which  is  facilitated  by  depressing  and  pulling  on  the  phalanx), 
and  then,  being  kept  close  to,  and  parallel  with,  the  bone,  cuts, 

*  This  is  shown  in  Fig.  1.  In  the  lower  two  jointo,  a  oonvezity,  and  not  a  con- 
cavity, appears  to  exist  towards  the  tips.  This  is  due  to  one  of  the  small  lateral 
condyles,  which  are  present  on  the  digital  extremity  of  each  phalanx,  being  shown, 
and  thus  disguising  the  median  concavity. 

t  In  the  drawing  this  is  left  out  for  the  sake  of  distinctness. 

X  The  knife  in  all  these  finger  amputations  should  be  narrow,  slender  short,  and 
strong. 


AMPUTATION  OF  FINGERS.  19 

with  a  steady,  sawing  movement,  a  flap  well  rounded  at  its  ex- 
tremity, about  two-thirds  in  length  of  the  pulp  of  the  finger  * 

Second  Method. — The  hand  being  supinated,  the  finger  to  be 
operated  on  extended,  and  the  others  flexed  out  of  the  way,  a  pal- 
mar flap  is  cut  by  transfixion,  the  „ 
knife  being  entered  just  below  the 
palmar  crease,  the  joint  being  then 
opened  from  the  dorsum  as  before, 
and  the  phalanx  lastly  disarticu- 
lated. 

Third  Method— If  the  sur- 
geon has  no  narrow  knife  by  him, 
he  may  modify  the  last  method  by 
cutting  his  palmar  flap  first,  but 
from  without  inwards;  he  then 
opens  the  joint  from  the  dorsum, 
and  disarticulates. 

As  a  rule,  no  vessels  require  liga- 
ture. Any  tendon  that  is  ragged 
should  be  cut  square. 

Difficulties  and  Mistakes  in  Amputation  of  Distal  Pha- 
lanx.— The  flap  may,  of  course,  be  made  too  short;  it  is  often 
made  too  pointed.  If  the  phalanx  be  not  sufficiently  flexed,  or  if 
the  site  of  the  joint  be  forgotten,  the  latter  will  not  be  readily 
opened,  the  knife  sawing  against  the  second  phalanx.  It  is  often 
diflBcult  to  pass  the  knife  easily  behind  the  base  of  the  phalanx, 
especially  in  cases  where  the  blade  is  too  broad,  or  where,  as  may 
happen  in  well-developed  hands,  the  circumference  of  the  base  of 
the  phalanx  is  strongly  tuberculated.  And  if  there  be  any  consid- 
erable hitch  in  passing  the  knife  behind  the  phalanx,  the  base  of 
the  flap  is  very  likely  to  be  jagged. 

Amputation  of  Second  Phalanx.— This,  as  a  rule,  should 
be  performed  through  the  phalanx,  and,  wherever  this  is  possible, 
beyond  its  centre,  so  as  to  leave  the  upper  half  or  third  of  the  pha- 
lanx, and  thus  ensure  some  attachment  of  the  flexor  being  pre- 
served. 

While  the  rule  not  to  amputate  a  finger  at  the  joint  between  the 
first  and  second  phalanges,  and  a  fortiori  through  the  first  phalanx, 
is  a  sound  one,  as  there  is  a  risk  of  leaving  a  stump  stiff  and  inca- 
pable of  flexion,  there  is  no  doubt  whatever  that  at  times  the  above 
amputation  has  been  followed  by  the  flexor  tendon  taking  on  a 

*  If  the  flap  is  insufficient,  the  head  of  the  second  phalanx  will,  of  conree,  be 
removed, 
t  The  palmar  flap  here  is  made  somewhat  too  short,  sharp,  and  wedge-shaped. 


20 


OPERA.TION8  ON    THE   UPPER  EXTREMITY. 


fresh  and  sufficiently  firm  adhesion,  and  so  leaving  a  longer  and 
withal  a  mobile  stump. 

In  the  following  special  cases  the  whole  or  part  of  the  first  pha- 
lanx may  be  left,  and  in  all  of  them  the  severed  flexor  tendons 
should  be  carefully  stitched  with  carbolized  silk  to  the  cut  theca 
and  periosteum,  or  into  the  flaps  themselves  before  adjusting  these. 

1.  In  the  case  of  the  index  finger  the  proximal  phalanx  will  be 
a  useful  opponent  to  the  thumb,  as  in  holding  a  pen. 

2.  In  the  case  of  the  little  finger,  leaving  the  proximal  phalanx 
will  give  greater  symmetry  to  the  hand  when  this  is  flexed,  and  it 
should  accordingly  be  left,  if  the  patient  desire  it. 

3.  In  cases  of  amputation  of  all  the  fingers,  the  proximal  pha- 
lanx of  one  should,  if  possible,  always  be  left  to  oppose  to  the 
thumb. 

Fig.  8. 


AmptitaUou  through  intcr-phalang«al  joint  bjr  long  palmar  flap,  the  Joint 
being  opened  first.    (Fergusaon.) 


4.  In  the  case  of  a  patient  who  insists  on  having  the  proximal 
phalanx  left,  after  the  risk  of  stiffiiess  has  been  explained  to  him, 
the  more  care  is  taken  to  fix  the  severed  flexors  to  the  theca,  the 
more  quickly  the  stump  heals,  and  the  younger  the  patient,  the 
greater  will  be  the  movement  gained. 

Dr.  Tiffiany,  of  Baltimore  {Tram.  Amer.  Sitrg.  Assoc.,  vol.  ii.  p. 
826),  says  tliat  he  has  been  in  the  habit  "  for  a  number  of  years  "  of 
passing  the  stitches  which  unite  the  skin  through  the  tendons  and 
their  sheaths  in  cases  of  amputation  at  the  joint  between  first  and 
second  phalanges.    "  I  have  never  failed,  as  far  as  I  can  remember, 


AMPUTATION  OF   FINGERS.  21 

to  secure  quite  as  good  movement  as  if  nature  had  originally  made 
an  attachment  there  for  these  tendons." 

Amputation  through  Middle  Phalanx. 

(1)  By  a  Long  Palmar  Flap  (Figs.  3  and  4),  or  by  Dorso- 
palmar  Flaps,  the  palmar  flaps  being  the  longer  (Fig.  5). 

By  Dorso-palmar  Flaps. — The  surgeon,  marking  with  his  left 
fore-finger  and  thumb*  where  he  intends  to  divide  the  bone,  cuts 
between  these  points  a  short  well-rounded  dorsal  flap  of  skin ;  he 
then  sends  his  knife  across  below  the  bone,  making  it  enter  and 
emerge  at  the  base  of  the  first  flap,  and  cuts  a  palmar  flap  about 
I  inch  in  length,  and  not  pointed.  The  flaps  are  then  retracted, 
the  bone  cleared  with  a  circular  sweep  of  the  knife,  and  divided  as 
above. 

By  Lateral  Flaps  (Fig.  5). — The  site  where  the  bone  is  to  be 
sawn  being  marked  by  the  left  fore-finger  and  thumb  placed  on  the 
dorsal  and  palmar  aspect  of  the  finger  at  this  level,  the  surgeon, 
looking  over  the  finger,  enters  his  knif«  in  the  centre  of  the  palmar 

Fio.  4. 


Amputation  throuKh  Hecond  phalanx  l>y  long  palmar  flap,  this  being  made 
first  by  transfixion.    (Fcrguxson.) 

aspect,  and  carries  it,  cutting  an  oval  flap,  about  i  inch  in  length, 
to  a  corresponding  point  on  the  centre  of  the  dorsum,  and  then 
from  this  point  down  again  over  the  side  of  the  finger  nearest  to 
him,  to  the  point  where  the  knife  was  first  entered.  The  flaps 
being  dissected  up  as  thick  as  possible,  and  the  remaining  soft  parts 
severed  with  a  circular  sweep,  the  bone  is  divided  with  saw  or 
bone-forceps.  If  necessary,  one  flap  can,  of  course,  be  cut  longer 
than  the  other.  In  using  the  bone-forceps  the  flat  or  convex  sur- 
face is  always  to  be  applied  towards  tlie  trunk ;  if  this  precaution  is 

*  These  are  lefl  out  in  the  drawings,  for  tlie  oake  of  distinctnexH. 
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taken,  and  the  bone  severed  quickly,  the  section  will  be  clean,  and 
not  crushed. 

Amputation  of  Finger,  e  g.,  Second  or  Third,  at  Meta- 

Carpo-phalangeal  Joint  (Fig.  6).— This,  the  most  frequently- 
performed  amputation  on  the  hand,  should  be  practiced  frequently. 
It  is  best  performed  by  the  modified  oval  method,  the  en  raqu^te 
of  Malgaigne,  or  by  lateral  flaps. 

The  hand  being  pronated,  the  radial  and  ulnar  arteries  com- 
manded by  an  Esmarch's  bandage  above   the    wrist,  some  lint 

Fig.  ft. 


In  tbe  second  finger,  amputation  through  the  second  phalanx  by  lateral  flaps  is  shown. 
'  The  bone  has  been  divide  below  the  Insertion  of  the  flexor  sublimis ;  if  there  were  any 
doubt  about  this,  the  tendon  could  be  stitched  to  the  theca  and  flaps,  as  advised  above.  In 
the  index  flnger,  amputation  through  the  second  phalanx  by  short  dorsal  and  long  palmar 
flaps  is  given.  The  left  flnger  and  the  thumb  of  the  surgeon,  which  would  mark  the  base 
of  the  flaps,  are  left  out  for  the  sake  of  diaUnctuess.  The  flaps  for  amputation  of  the  index 
flnger  at  the  metaoarpo-phalangcal  Joint  are  also  shown,  the  straight  part  of  the  inciaion  be- 
ing placed  rather  to  the  radial  side  of  the  bead  of  the  metacarpal  bone. 

In  tbe  thumb,  the  flaps  for  amputation  at  the  carpo-metacarpal  Joint  are  indicated.  The 
two  **  show  where  the  radial  artery  may  be  wounded,  near  the  Joint,  and  in  the  interosseous 
space,  in  this  amputation. 

Ligature  of  the  radial  artery  at  the  back  of  the  wrist  is  also  represented.  The  radial  vein 
crosses  the  wound  from  angle  to  angle.  The  artery,  with  the  ligature  under  it,  is  shown  be- 
tween the  extensor  ossis  metacarpi  and  extensor  primi  intemodii  in  the  lower  angle,  and  the 
extensor  secundl  intemodii  in  the  upper  angle  of  the  wound. 

wrapped  round  the  damaged  finger,  and  the  adjacent  ones  held 
aside  by  tapes,  the  point  of  the  knife  is  entered  i  inch  above  the 
head  of  the  metacarpal  bone,  sunk  down  to  the  bone  itself,  and  then 
carried  down  in  the  middle  line  till  it  gets  well  on  to  the  base  of  the 
phalanx ;  then,  diverging  to  one  side,  the  knife  is  carried  obliquely 
below  the  web  across  the  palmar  aspect  of  the  first  phalanx  below 
the  palm,  and  then  around  the  other  side  of  the  phalanx  (also  be- 
low the  web)  so  as  to  join  the  straight  part  of  the  incision  which 
lies  over  the  head  of  the  metacarpal  bone.     In  practice,  especially 
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in  the  country,  where  an  anflesthetic  is  not  always  easily  available, 
it  is  much  preferable,  because  quicker,  to  make  two  separate  inci- 
sions, each  beginning  i  inch  above  the  head  of  the  metacarpal  bone, 
and  meeting  again  on  the  centre  of  the 
base  of  the  palmar  aspect  of  the  first  pha- 
lanx, well  below  the  palm,  instead  of 
carrying  the  knife  continuously  round 
the  finger.  This  method  is  not  only 
quicker,*  but  it  does  not  leave,  as  in  the 
first  method,  a  small  tongue  of  tissues  on 
the  palmar  aspect,  which  is  a  little  difii- 
cult  to  adjust  satisfactorily,  and  behind 
which  discharges  tend  to  collect. 

In  either  case  the  knife  should  be  used 
boldly,  the  extensor  tendon  severed  in  the 
first  incision  over  the  head  of  the  meta- 
carpal bone,  and  the  soft  parts  at  the  sides 
cut  to  the  bone.  Then  one  lip  of  cut  tissue 
being  taken  up  with  finger  and  thumb,  the 
flaps  are  dissected  up  as  thickly  as  possi- 
ble, tendons  cut  clean  and  square,  the 
lateral  ligaments  severed,  and  the  joint 
opened  by  remembering  its  site  well  be- 
low the  projecting  knuckle  (p.  17,  Fig.  1). 
Disarticulation  will  be  facilitated  by  twist- 
ing the  finger,  first  to  one  side,  and  then  to  the  other,  so  as  to  render 
tight  the  parts  which  remain  to  be  cut. 

Where  strength  has  to  be  considered  rather  than  appearance,  the 
head  of  the  metacarpal  bone  should  be  left,  as  the  transverse  liga- 
ment is  thus  less  interfered  with,  and  the  hand  less  weakened.  But 
where  appearance  is  the  most  important  thing,  and  the  mutilation 
is  to  be  hidden  as  much  as  possible  by  the  approximation  of  the 
fingers,  the  head  of  the  bone  should  be  removed  by  a  narrow-bladed 
saw  or  by  bone-forceps.t  In  either  case  the  section  should  be  made 
obliquely  from  above  downwards  and  from  behind  forwards,  so  as 
to  remove  more  on  the  dorsal  than  the  palmar  aspect.  In  such 
cases,  after  a  little  practice,  it  is  not  necessary  to  perform  disarticu- 
lation, the  metacarpal  bone  being  severed  after  dissecting  up  the 
flaps  to  the  proper  level.  Here,  too,  care  must  be  scrupulously 
taken  not  to  interfere  with  the  tissues  in  the  palm. 

After  removal  of  the  finger  and  the  Esmarch's  bandage,  one  or 

*  Because  it  nvoids  the  hitch  usually  met  with  in  carrying  the  knife  around  the 
base  of  one  finger  between  otliers. 
t  With  the  precautions  already  given  at  p.  22. 


Incisions  for  amputation  at 
metacarpo-phalangealjirint.  If 
the  metacarpal  bone  requires 
removal  as  well,  the  apex  of 
the  laclslon  would  be  pro- 
longed upwards.     (Fergusson ) 
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more  digital  vessels  will  require  ligature,  lying  rather  deeply  oppo- 
site the  web  of  the  finger.* 

In  the  case  of  the  index  (Fig.  5)  or  little  finger,  the  straight  part 
of  the  oval  incision  should  be  placed  to  the  radial  or  ulnar  side  of 
the  metacarpal  bone  respectively,  rather  than  in  the  dorsal  mid- 
line, as,  in  the  former  case,  the  line  of  incision  will  be  concealed 
between  the  thumb  and  second  finger,  and,  in  the  latter,  be  less 
visible  in  the  ordinary  pronated  position  of  the  hand.  In  these 
cases  the  bone-forceps  should  be  applied  obliquely  from  without 
inwards  and  from  within  outwards  respectively,  so  as  to  leave  no 
projecting  bone  on  the  radial  or  ulnar  aspect  of  the  hand,  and,  in 
the  former  case,  to  allow  of  the  thumb  being  readily  approximated 
to  the  adjacent  finger. 

It  may  be  worth  while  to  add  one  hint  with  regard  to  the  after- 
treatment,  and  that  is,  not  to  bandage  the  adjacent  fingers  too 
closely  or  too  long  together,  otherwise  a  tendency  to  cross  at  their 
points  will  be  noticed  later  on. 

Conditions  requiring  Amputation  of  Fingers  usually  at 
the  Metacarpo-pKalangeal  Joint : 

1.  Smash  (machinery,  gunshot,  etc.). 

2.  Results  of  thecal  trouble  at  an  earlier  and  later  period.f 

3.  "  Strumous  dactylitis,"  when  it  does  not  yield  to  treatment ; 
when  it  interferes  with  the  general  health,  especially  in  a  patient  no 
longer  young ;  and  when  it  is  likely  to  end  in  a  useless  finger. 

4.  Enchondromata,  if  multiple  and  crippling  the  finger;  if  single 
and  small,  an  attempt  should  be  made  to  save  the  finger  by  shaving 
off  the  growth  and  gouging  its  base,  the  soft  parts  being  carefully 
retracted  and  protected.     (See  the  case  referred  to  below,  p.  27.) 

5.  Supernumerary  fingers.J 

6.  Gangrene,  or  frostbite. 


*  Care  should  be  taken  to  secare  these  vpssels,  especially  where  they  are  enlarged 
in  any  inflammatory  condition,  otherwise  profuse  bleeding  may  take  place  a  few 
hours  after  the  operation. 

t  This  includes  not  only  stiff  and  useless  fingers,  but  also  those  crippled  with 
peripheral  neuralgia  from  implication  of  digital  nerves  in  the  indurated  tissues. 
See  a  paper  by  Mr.  Callender,  Gin.  Soe.  Tran*.,  vol.  iz.  p.  104;  also  a  case  under 
Prof.  Syme,  in  which  burning  sensation  and  distressing  pain  followed  a  wound  of 
a  digital  nerve,  only  remedied  by  amputation  at  the  metacarpo-phalangeal  joint ; 
Annandale,  Diaeasea  of  Fingers  and  Toa,  p.  203. 

t  If  a  mother  object  strongly  to  any  cutting  operation  in  the  removal  of  a  super- 
numerary finger  in  an  infant  newly  born,  a  suggestion  of  Sir  W.  Fergiisson's  {I\aeL 
Surg.,  p.  311)  may  be  made  use  of — to  strangle  it  either  by  transfixion  and  double 
ligature,  or  by  giving  the  flexible  root  a  twist  round  once,  laying  the  finger  on  the 
back  of  the  hand  and  securing  it  there. 
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AMPUTATION  OP  THUMB. 
Amputations  of  Phalanges  of  Thumb.— Very  little  need 

be  said  about  these,  as  they  are  very  rarely  performed.  Owing  to 
its  numerous  muscles,  the  thumb  is  extremely  mobile,  and  thus 
escapes  injury.  Owing  to  its  abundant  vascular  supply,  trimming 
of  the  soft  parts  after  an  injury  will  generally  leave  more  of  the 
thumb  to  oppose  to  the  fingers  than  any  set  operation. 

In  cases  of  necrosis  after  whitlow,  I  have  twice  removed  both 
phalanges,  the  soft  parts  consolidating  usefully.*  For  further  re- 
marks on  preserving  the  thumb,  see  Excision  of  Thumb,  p.  27. 

Operation. — Amputation  of  the  phalanges  of  the  thumb  may 
be  performed,  in  the  case  of  the  distal  one,  by  a  long  palmar  flap, 
as  in  the  case  of  a  finger  (Figs.  2,  3,  4) ;  in  the  case  of  the  first  pha- 
lanx, by  antero-posterior,  lateral,  or  a  modification  of  the  oval 
method.  In  any  case  the  incisions  should  be  carried  well  on  to  the 
phalanx  to  ensure  sufficient  flaps  to  cover  the  head  of  the  meta- 
carpal bone,  together  with  the  sesamoid  bones,  which  should  never 
be  removed. 

The  line  of  the  metacarpo-phalangeal  joint  is  very  nearly  trans- 
verse, and  lies  just  in  front  of  the  knuckle. 

After  amputation  of  either  phalanx,  the  severed  end  of  the  long 
flexor  should  be  carefully  stitched  into  the  angle  of  the  flaps  and  to 
the  theca  and  periosteum. 

Amputation  of  Thumb  at  Carpo-metacarpal  Joint 
(Figs.  5  and  7). 

Indications. — This  operation  is  rarely  called  for  on  the  living 
subject.f  Gunshot  injuries,  enchondromata  of  phalanges  and  me- 
tacarpal bone  (see  below,  p.  27),  epithelioma  of  a  scar,  melanotic 
sarcoma,  occasionally  call  for  it. 

Operation. — The  position  of  the  joint  between  the  trapezium 
and  metacarpal  bone,  its  shape,  with  two  saddle-like  articular  sur- 
faces fitting  into  each  other  "  by  reciprocal  reception,"  and  the  po- 
sition of  the  radial  artery  passing  over  the  back  of  the  styloid  pro- 
cess just  above  this  joint  (Fig.  5),  and  again,  when  perforating  the 
first  interosseous  space,  lying  close  to  the  metjicarpal  bone,  must  be 
remembered. 

The  operation  is  usually  performed  by  the  oval  method. 

An  Esmarch's  bandage  being  applied  above  the  wrist,  the  hand 
held  midway  between  pronation  and  supination,  and  the  thumb 

•  This  19  strongly  indicated  in  those  cases  where  it  is  especially  important  to- 
leave  the  thniiib  long  for  holding  a  pen  or  delicate  instrument, 
t  It  is  not  nnfrequently  used  as  an  exninination  text. 
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held  rather  over-extended  bo  as  to  relax  the  parts,  the  surpeon 
enters  the  point  of  a  strong  narrow  scnl|M»l  or 
bistoury  just  above  the  bony  tubercle,  which 
usually  marks  the  insertion  of  the  extensor 
ossis  inotacarj^i  pollicis  into  the  base  of  the 
metacarpal  bont-,  and  carries  it  along  the 
dorsum  of  this  bone  as  far  as  the  base  nf  the 
first  phalanx,  whirc  it  passes  (in  the  case 
of  the  k'ft  tbumb)  obliquely  to  the  ulnar 
side  above  the  web,  and  then  around  the 
palmar  aspect  of  the  ]>halanx,  along  the 
radial  side,  to  join  the  dorsal  incision  again. 
Taking  up  first  one  edge  of  the  incision  and 
tlien  the  other,  the  surgeon  dissects  up  the 
soft  parts  from  the  bone,  keeping  the  knife- 
point very  closely  to  this,  especially  on  the 
inner  side.  The  extensor  tendons  and  tlie 
short  muscles  of  the  thumb  being  severed, 
the  joint  between  the  trap«?ziuni  and  meta- 
carpal bone  is  felt  for  and  opened  by  jiutting 
the  ti.ssueB  here  on  the  stretch  by  twisting 
the  Mietnearpal  bone  in  difierent  directions. 
Amputation  of  Thumb  at  Carpo- 
metacarpal Joint  by  Transfixion  ( Fig. 
7). — The  hand  bcin^j;  held  «a  before,  and  the 
parts  relaxed  by  slightly  addiirting  the  tliunib,  an  incision  is  made 
(in  the  case  of  the  left  thumb)  from  the  base  of  the  metJicarpal  bone 
rather  to  its  palmar  aspect,  along  ita  dorsum,  and  then  obliquely 
to  the  uhutr  side  of  the  base  of  the  first  phalanx  ;  the  knife,  a  long 
narrow  bistoury,  is  then  jrushcd  from  thi.*^  point  at  the  junction  of 
the  web  with  the  thumb,  jicross  the  palmar  aspect  of  the  thumb,  to 
the  point  where  the  incision  started,  over  the  carpo-mcUicarpal 
joint.  By  cutting  outwards,  along  the  tine  indicat^'d  in  Fig.  7,  a 
flap  is  formed  of  the  tissues  in  the  ball  of  the  thunib,  the  knife 
being  kept  close  to  the  bone  at  first,  but  used  more  lightl,v  atid  kept 
more  supcrficiid  afterwards,  as  it  comes  out  through  the  skin  over 
the  sesamoid  bones  and  base  of  the  tirst  phalanx,  to  avoid  bfing 
locked  here.  This  flap  being  held  back,  the  metacarpal  bone  is 
dissected  out  liy  keeping  the  knife  close  to  it,  the  joint  opened,  and 
the  thumb  removed  as  before. 

On  the  right  side,  it  is  better  to  cut  the  palmar  flap  by  transfix- 
ion first,  making  it  enter  and  emerge  just  as  above  given.  The  blade 
of  the  knife  is  tlien  drawn  from  the  base  of  the  tirst  phalanx  ob- 
liquely across  the  dorsum  of  the  metacarpal  bone,  from  one  ex- 
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tremity  of  the  transfixion  incision  to  the  other.    The  operation  is 
then  completed  as  before. 

EXCISION  OP  THUMB  AND  FINGERS. 

Removal  of  Phalanges. — Owing  to  the  exceeding  value  of 
the  thumb,  a  phalanx  should  always  be  preserved  if  possible,  not 
only  in  whitlow-necrosis,  but  in  the  case  of  the  first  or  proximal 
phalanx,  when  it  is  the  seat  of  enchondroma.  By  this,  not  only  is 
appearance  saved  by  the  lessened  shortening,  but  the  use  of  the 
long  flexor,  in  particular,  is  preserved.  Thus,  Mr.  Royes  Bell 
(Lancet,  1872,  vol.  ii.  p.  846)  published  a  case  in  which  he  excised 
the  proximal  phalanx  in  a  woman,  aged  nineteen,  for  a  huge 
enchondroma  of  sixteen  years'  growth,  the  joints  being  movable. 
The  phalanx  was  excised  by  two  lunated  incisions  over  the  tumor, 
the  knife  kept  close  to  the  bone,  and  the  joints  opened.  No 
tendons  were  cut.  Eighteen  months  later  the  condition  of  the 
thumb  was  excellent,  both  for  all  general  movements  and  for 
writing. 

Removal  of  Metacarpal  Bone.— This  should  always  be  ex- 
cised w^herever  possible,  in  preference  to  sacrificing  a  part  of  such 
incalculable  value  as  the  thumb.  Sir  W.  Fergusson  (Pract.  Snrg., 
p.  322),  in  speaking  of  this  operation,  says  that  he  saw  it  once  per- 
formed, and,  though  the  organ  was  far  from  strong,  the  patient 
could  use  a  needle  with  tolerable  facility  not  long  after,  and  he 
further  remarks  that  the  comparative  shortness  of  the  bone  re- 
moved, and  the  firm  cushion  of  soft  parts  that  remains  after  its 
excision,  will  make  the  remaining  part  useful. 

In  removing  the  metacarpal  bone,  a  straight  incision,  which 
reaches  i  inch  beyond  each  extremity  of  the  bone,  having  been 
made  along  the  dorsum,  the  tendons  are  drawn  aside ;  the  distal 
end  and  joint  are  next  cleared  and  opened,  when  the  bone  can  be 
used  as  a  lever  whilst  it  is  freed  from  the  soft  parts  on  the  palmar 
aspect  and  then  disarticulated. 

The  radial  artery  must  be  remembered  both  on  the  ulnar  side 
of  the  metacarpal  bone  and  by  the  carpo-metacarpal  joint  (Fig.  5). 

Excision  of  Metacarpo-phalangeal  Joint— This  may  be 

very  occasionally  required  in  those  cases  where  a  dislocation  of  the 
first  phalanx  cannot  be  reduced,  either  as  a  primary  operation  or 
later  on,  in  a  young  and  healthy  patient,  to  whom  the  stiffness  is  a 
serious  drawback. 

An  incision,  IJ  inch  long,  on  the  radial  side  will  leave  least  scar; 
the  joint  is  opened,  the  bones  dislocated,  or,  if  this  be  found  diffi- 
cult, the  ends  of  the  bones  may  be  cleared  by  keeping  tlie  knife- 
point closely  applied  to  them  and  by  retracting  strongly  the  soft 
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parts ;  the  ends  are  then  removed  in  situ  by  a  narrow  saw  or  osteo- 
tome, which  are  preferable  to  bone-forceps.  The  surgeon  should 
always  remove  the  bones  freely,  and  not  content  himself  with 
paring  off  the  articular  surface,  which  risks  the  formation  of  a  stiff 
joint. 

EXCISION  OP  FINGERS. 
Only  excision  of  joints  need  be  alluded  to  here,  as,  save  in  the 
case  of  removal  of  the  distal  phalanx  for  necrosis,  excision  of  a 
phalanx  leaves  a  very  useless  finger. 

Excision  of  an  Inter-phalangeal  or  Metacarpo-pha- 

langeal  Joint. — This  may  be  called  for  after  a  clean  cut  into  the 
joint  (circular  saw,  etc.) ;  in  the  hope  of  saving  one  or  more  damaged 
fingers  when  several  have  required  amputation  after  a  machinery 
accident;  in  some  cases  of  compound  dislocation;  in  a  few  cases  of 
disease — ^thus,  in  young  subjects,  in  the  case  of  the  index  finger, 
e.  g.,  where  there  is  only  one  joint  afi^ected,  and  the  mischief  is 
limited  to  the  articular  surfaces  and  the  bones  themselves  are 
sound.  Excision  of  one  of  the  above  joints  is  best  performed  by 
an  incision,  1  to  1}  inch  long,  to  one  side  of  the  dorsum  of  the  joint. 
The  lateral  ligament  being  severed,  the  joint  is  dislocated,  and  the 
ends  of  the  bones  removed  with  a  narrow  clean-cutting  saw,  the 
soft  parts  being  as  carefully  protected  from  damage  as  possible.* 
Drainage  being  provided  Avith  aseptic  gut  or  horsehair,  the  wound 
is  partly  closed,  and  the  finger  put  up  somewhat  flexed.f  Careful 
passive  movement  should  be  commenced  about  the  sixth  day. 

Conservative  Surgery  of  the  Hand.— While  it  is  a  car- 
dinal principle  to  preserve  every  inch  of  the  hand,  and  that  a  single 
finger  or  the  thumb  alone  is  far  more  useful  than  the  most  elaborate 
artificial  limb  that  can  be  made,,  and  that  to  gain  this  end  it  is  fre- 
quently advisable  to  trim  up  an  injured  part  and  to  remove  dead 
bone  in  preference  to  doing  any  set  amputation^  it  must  always  be 
remembered  that  a  part  may  be  capable  of  being  saved,  and  yet 
ultimately  be  useless,  unless  it  be  at  least  partially  movable.  Where 
it  is  probable  that  both  flexor  tendons  will  die,  amputation  had 
best  be  performed  in  any  finger  except  the  index. 

One  condition,  which  a  surgeon  in  large  manufacturing  centres  is 
certain  to  meet  with^  requires  grave  consideration,  i.  e.,  where  a 
hand,  often  of  a  boy  or  girl,  is  flayed,  owing  to  its  having  been 
caught  between  rollers  which  hold,  but  do  not  crush ;  here,  as  the 
patient  draws  back,  the  skin  is  stripped  off",  like  a  glove,  up  to  the 
wrist.  If  any  bones  are  crushed,  thecse  or  the  palmar  fascia  opened* 
amputjition  at  the  wrist  should  be  performed  at  once;  and  Billroth 

*  If  anv  tendons  are  ciU,  they  ohonld  be  united  with  sntiires. 

t  On  a  carefully  moulded  felt  splint,  or  one  of  perforated  zinc,  or  of  whalebone. 
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{Led.  on  Surg.,  Pathology,  and  Therapeutics,  Syd.  Soc.  Tr.,  vol.  i.  p. 
207)  advises  this  step  where  the  skin  is  completely  stripped  oflF 
without  other  injury,  fingers  entirely  deprived  of  their  skin  almost 
invariably  becoming  gangrenous,  and  the  result  being,  "  under  the 
most  favorable  circumstances,  nothing  more  than  an  unwieldy 
cicatrized  stump."  Probably  most  surgeons  would  make  an  attempt 
in  a  young  subject,  and  with  the  aid  of  antiseptics,  irrigation,  and 
skin-grafting  as  soon  as  possible,  to  save  part  at  least  of  the  hand. 
Dr.  Gregory  (TVarw.  Amer.  Surg.  Assoc,  vol.  ii.  p.  232)  mentions 
such  a  case,  in  which  a  boy's  hand  had  been  thus  flayed  without 
further  injury.  "  I  felt  satisfied  that  amputation  was  proper,  but 
the  patient  insisted  that  he  was  willing  to  take  the  risk;  and  I  re- 

FiG.  8. 


placed  the  flap,  and  stitched  it  in  several  places,  believing  that  it 
would  slough.  It  did  slough,  and  he  lost  his  fingers  up  to  the 
knuckles,  and  the  only  portion  that  was  saved  was  a  small  part  of 
the  thumb  and  the  metacarpal  portion  of  the  hand.  This,  of  course, 
was  a  cicatricial  surface,  which  I  covered  with  grafts,  and  it  finally 
healed.  The  boy  can  hold  a  pen  in  a  little  groove  by  the  side  of 
the  thumb,  and  it  is  probable  that  the  remnant  of  the  hand  will 
finally  become  useful." 

The  foregoing  (Fig.  8)  is  an  excellent  instance  of  what  may  be 
effected  by  conservative  surgery  here.  It  represents  the  relic  of  a 
hand,  consisting  of  the  thumb,  stump  of  the  index  and  of  the  little 
finger,  and  also  shows  how  much  flexion  the  shortened  index  is 
still  capable  of.* 

*  The  figure  is  taken  from  a  paper  on  Railway  Injuries,  by  Dr.  Thomson,  of 
Kentucky. — Traiw.  Amer.  Surg.  Assoc,  vol.  ii.  p.  190. 
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REUNION  OP  SEVERED  DIGITS. 

The  question  will  sometimes  arise  as  to  the  advisability  of  at- 
tempting to  reunite  portions  of  severed  fingers  and  thumbs. 

Many  such  successful  cases  have  occurred,  and  the  surgeon  may 
well  make  the  attempt,  when  the  parts  are  cleanly  severed,  and 
when  the  patient  is  young  and  healthy,  as  is  often  the  case  in 
country  practice.  ' 

The  following  are  instances  of  the  parts  severed:  The  first, 
second,  and  third  fingers  cut  off  above  a  diagonal  line  beginning  in 
the  middle  phalanx  of  index  finger  and  ending  in  last  phalanx  of 
third  finger  near  the  root  of  the  nail.  The  parts  had  been  lying  in 
the  snow  for  some  time,  and  were  kept  for  two  or  three  hours  before 
being  applied.  In  other  cases  the  part  has  been  severed  longitudi- 
nally, containing  in  it  a  portion  of  bone  split  off.  The  time  between 
the  injury  and  the  treatment  has  varied  from  twenty  minutes  to 
three  or  four  hours,  and  the  severed  part  has  been  picked  out  of 
sawdust,  brought  up  in  dirty  paper,  whilst  in  a  third  the  patient 
was  sent  back  to  find  it  in  the  field  in  which  he  had  been  reaping. 

When  there  is  the  least  shred  of  soft  parts  left  holding  on  the 
severed  bit,  even  a  bad  compound  fracture  of  the  finger  with  severe 
laceration  of  the  soft  parts  may  be  saved. 

The  age  and  condition  of  the  patient,  the  time  which  has  elapsed 
since  the  injury,  the  part  affected,  i.  e.,  whether  index  or  thumb, 
must  all  be  considered.  And  in  any  case  the  patient  should  be 
warned  that,  though  the  attempt  may  succeed,  the  parts  unite,  and 
sensation  be  restored,  the  result  may  be  a  stiff  and  therefore  com- 
paratively useless  member. 

If  it  be  decided  to  make  the  attempt,  the  part  should  be  well 
cleansed  with  warm  mercury  perchloride  solution  (1  in  1000), 
united  exactly  with  a  few  points  of  fine  wire,  or  carbolized  silk,  and 
horsehair  sutures,  enveloped  in  salicylic  wool,  and  kept  in  situ  with 
carefully-adjusted  splints  of  whalebone  or  perforated  zinc.  The 
dressings  should  not  be  disturbed  for  three  days,  if  possible.* 

WEBBED  FINGERS  (Figs.  9  and  10). 

These  should  always  be  remedied  as  soon  as  possible  in  early 
childhood ;  if  left  untouched,  the  fingers  may  be  useful,  but  the 
annoyance  of  the  deformity  will  be  serious. 

*  Niinierous  cases  of  this  kind  will  be  found  in  the  Lancet  for  1861,  vol.  ii.,  and 
more  recently  (AnnaU  of  Surgery,  March,  1887,  p.  268)  fifteen  such  cases,  with  good 
results,  have  been  tabulated  by  Dr.  Pilcher. 
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1.  The  simpler  methods — viz.,  wearing  a  large  metal  ring  through 
a  hole  made  where  the  cleft  should  begin,  or  passing  large  silver 
wire  or  fine  drainage-tubing  through  such  a  hole,  the  ends  of  the 
tubing  or  wire  being  attached  to  a  wristlet  or  bracelet — may  be  tried 
first,  and,  when  the  perforation  is  soundly  healed,  the  web  should 
be  slit  up,  and  the  fingers  kept  apart. 

2.  If  the  above  fail,  one  of  the  following  plastic  operations  should 
be  made  use  of: 

Didot's*  (Fig.  9). — Two  narrow  longitudinal  flaps  are  dissected 
up  as  thick  as  possible  from  the  palmar  and  dorsal  aspects  of  the 
affected  fingers,  and  each  flap  is  then  folded  round  to  cover  in  the 


Fio.  9. 


Fio.  10. 


Didot's  operation  for  webbed  flngets.    (Reeves.) 


Norton's  operauon  for  webbed  Angers. 


raw  surface  of  the  finger  to  which  it  is  attached,  and  secured  with  a 
few  points  of  very  fine  interrupted  sutures  of  carbolized  silk  and 
horsehair. 

NoRTON'sf  (Fig.  10). — Small  triangular  flaps  are  raised  between 
the  knuckles  on  the  dorsal  and  palmar  aspects ;  the  webs  are  then 
cut  through  and  the  knife  carried  back  so  as  to  sever  all  the  tissues 
up  to  the  bases  of  the  flaps,  which  are  then  very  carefully  stitched 
together  without  tension.    The  object  is  to  insure  rapid  union  in 


*  A  good  account  of  these  operations  will  be  found  in  Mr.  Reeves's  Orlhopadic 
Surgery. 

t  BrUiah  Medical  Journal,  1881,  ii,  931. 
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the  commencement  of  the  cleft,  and  thus  no  redevelopment  of  the 
web.  The  flaps  should  be  sufficiently  thick  to  avoid  the  risk  of 
sloughing,  and  somewhat  narrow  to  prevent  bulging.  To  prevent 
tension  they  should  be  sufficiently  long,  and  any  tissue  between  the 
knuckles  that  prevents  their  coming  together  should  be  cut  away. 
The  line  of  the  natural  web  should  be  carefully  observed. 

CONTRACTED  PALMAR  FASCIA  (Figs.  11  and  12). 

It  is  well  known  that  occasionally  contraction  of  the  palmar 
fascia  tjikcs  place,  esj>ecially  that  part  of  it  going  to  the  inner  two 
fingers,  being  due  partly  to  constitutional,  partly  to  local,  causes. 
Commencing  about  the  transverse  palmar  creases,  it  steadily  crip- 
ples the  hand  by  drawing  down  the  fingers,  causing  flexion  at  the 
metacarpo- phalangeal  joint  (Fig.  11). 

Operation. — This  may  be  either  open  or  subcutaneous ;  I  much 
prefer  the  latter.  The  best  is  Mr.  Adams's  method,*  by  multiple 
punctures  from  above  downwards.  Either  before  the  skin  becomes 
adherent,  or  by  finding  some  spot  where  adhesion  of  the  skin  to  the 
fascia  has  not  yet  tiiken  place,  the  surgeon,  avoiding  the  site  of  the 
vessels,  passes  u  delicate  fascia  knife  or  a  fine  small  tenotomy  knife, 
between  the  skin  and  fascia,  and  divides  the  band  from  above 
downwards,  taking  care  not  to  dip  the  point.  In  cases  of  contrac- 
tion of  two  fingers,  multiple  punctures — e.g.,  five  to  nine— may  be 
required.  It  is  very  easy,  by  operating  on  the  palmar  cords,  to 
rectify  the  contraction  at  the  metacarpo-phalangeal  joint.  The 
straightening  of  the  contraction  often  met  with  between  tlie  first 
and  second  phalanges  is  much  more  difficult.  The  digital  prolonga- 
tions of  the  fascia  may  be  divided  by  punctures  in  the  web  between 
fingers,  extreme  care  being  required  to  avoid  the  digital  vessels  and 
nerves  by  not  dipping  the  point.  But  when  the  surgeon  finds  some 
difficulty  in  correcting  this  contraction  thoroughly,  I  am  of  opinion 
that  he  will  act  most  wisely  by  correcting  the  remaining  contraction 
gradually  by  the  use  of  a  finger  splint  with  rack  and  pinion  move- 
ments opposite  the  metacarpo-phalangeal  and  inter-phalangeal 
joints.f  When  the  i)uncture8  are  made  they  are  covered  with 
boracic  lint,  dusted  with  iodoform,  and  the  hand  placed  on  the 
above  sjjlint,  which  is  worn  day  and  night  at  first,  carefully  padded 
at  all  pressure  points.  Some  weeks  will  be  required  to  correct  the 
phalangeal  contraction,  and  in  advanced  cases  relapses  can  only  be 


*  Finger  Qtntraetion  and  Depretsed  CicatrieeB  (Churchill,  1879). 
t  Loe.  supra  cit.,  Fig.  10. 
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prevented  by  the  pereevering  use  of  the  splint.  If  the  eui^eoii 
attempts  to  straighten  completely  in  an  advanced  case  of  phalan- 
»al  aH  well  as  metacuriKi-plialanireal  contniiction,  he  runs  the  risk 
[by  dividing  a  digital  la-rvc)  of  causing  slifjht  ifangn-'iu'  of  the 
finger-tij)8  or  most  intolernhle  pain. 

Figs.  11  and  12*  represent  the  right  hand  crippled  with  coiitrnc- 
tion  of  the  palmar  fascia,  hefure  and  after  operation.     The  man  was 

Fig  11. 


a  patient  of  Dr.  J.  E.  B.  Burroughs,  of  I>ee,  and  was  operntod  on  hy 
me  in  1883,  the  contraction  of  tlie  nictaearpu-phalnngeal  joints 
heing  straightened  at  once  after  numerous  puncturi'.«^  made  in  the 
manner  ahove  given,  while  that  at  tlie  inter-phnhuigcal  joints  was 
remedied  chiefly  hy  the  jiersevtring  use  of  Mr.  A<hiniH'8  splint, 
already  ulluded  to.  The  fingers  are  now,  18S7,  ab.sulutely  straight, 
perfectly  mobile,  and  free  from  the  slightest  tendency  to  contrac- 
tion. It  will  be  seen  from  Mr.  Hojjjurth'H  drjnving  thiit  aumc  thick- 
ening, puckering,  and  corrugati<ni  of  t[ie  palniar  slcin  and  fascia 
still  persists,  but  this  has  now  no  power  of  producing  contraction, 

*  The  asterisks  in  Fig.  12  Kh(iw.i|>ot»  wiiere  llie  U\f*cla  knife  might  be  intradiieed 
in  conlnulioii  nf  tlie  palmar  fivscia  ulip  going  lo  llie  riiiji  finger.  The  rfinlracletl 
band  or  bridle,  thus  isolated  by  tJie  jiunctiires,  undergoes  softening  and  otro[jhy. 

S 
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the  patient  one  of  the  relieving  officers  to  the  Lewisham  Union, 
being  Mv  to  write,  etc.,  without  any  hindrance  whatever. 

If  a  methad  of  operating  hy  open  wound  be  preferred,  the  follow- 
ing, baaed  upon  tliat  of  Goyraud,  may  be  made  use  of.  It  is  reo- 
ommemlcd  by  Mr.  Ilardie,*  of  Manchester,  who  believes  that  mere 
guboutaneous  division  of  the  contnictt^d  palmar  fascia  cannot  be 
sufficient  if  the  Uiickened,  puckered,  hardened  skin  is  left  alone, 
and  also  that  intimate  adhesion  of  tiie  altered  skin  to  the  fascia  is 

Fio.  12. 


80  general  that  it  is  dillicult,  if  nut  impossible,  to  get  the  knife  be- 
tween the  two  at  a  8ufficient  number  of  spots  for  adequate  straight- 
ening by  tiie  subcutaneous  niuthod.  Wliile  it  may  be  readily  ad- 
mille<l  that  Mr.  lIiirtHe'.-^  fmir  ea-SLS  gave  good  results  up  to  the  time 
reported,  and  that,  if  any  opm  operation  is  really  needed,  this  one 
is  !is  good  as*  any,  the  following  olijectionH  to  it«  general  adoption  in 
preftTt'ncc  to  that  of  Mr.  Adatn.'^  appear  to  mo  to  be  fair  ones:  (1) 
The  greater  severity  of  an  open  operation  in  these  patients,  who  are 
often  not  young,  even  wlien  the  wound  ip.  by  jKinds  as  careful  as 
those  of  Mr.  llnrdit-,  kept  aseptic.  (2)  The  more  frequent  dress- 
ings, the  need  of  a  drain,  the  fact  that  the  wound  does  not  heal  for 

*  Medieal  Chronide,  vol.  i.  No.  ] ,  (>.  9. 
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upwards  of  a  week,  and  then,  perhaps,  not  all  by  primary  union ; 
the  presence  of  sutures  which  need  removal,  and  the  fact  that,  as 
in  Case  III.,  "general  swelling  of  the  hand  "  may  take  place  and 
interfere  with  the  use  of  splints.  Finally,  Mr.  Hardie  does  not 
appear  to  me  to  attach  sufficient  importance  to  the  value  of  Mr. 
Adams's  splint,  which,  by  gradual,  quiet,  persevering  extension, 
causes  atrophy  of  the  now  divided  fascial  cords,  and  thus  renders, 
as  a  secondary  result,  the  hardened  skin  over  them  more  soft  and 
supple,  this  taking  place  the  more  readily,  the  more  extension  by 
the  splint,  and  passive  movements,  frictions,  etc.,  are  persevered 
with. 

Mr.  Hardie  thus  describes  his  modification*  of  Goyraud's  opera- 
tion: 

"  An  Esmarch's  tourniquet  having  been  applied,  an  incision  is 
begun  J  inch  above  the  principal  transverse  fold  of  the  palm,  imme- 
diately over  the  tense  bridle  of  fascia  proceeding  to  the  finger  mainly 
involved.  This  is  carried  along  the  bridle  to  a  little  beyond  the 
base  of  the  last  phalanx  which  is  affected.  The  lips  of  the  incision 
having  been  opened  up,  the  knife  is  then  carried  close  to  the  bridle 
along  its  whole  extent,  so  as  to  separate  from  it  the  adjacent  skin, 
cellular  tissue,  and  fat,  first  on  one  side  and  then  on  the  other.  In 
doing  this,  it  is  necessary  to  go  some  depth  near  the  upper  end  of 
the  incision,  so  as  to  divide  the  little  bands  which  attach  the  web  of 
the  finger  to  the  processes  of  fascia  inserted  into  the  sides  of  the 
first  phalanx.  This  dissection  having  been  completed,  the  tense 
bridle  of  fascia,  now  almost  isolated,  is  cut  across  at  the  upper  end 
of  the  incision.  This  immediately  permits  of  an  almost  complete 
extension  of  the  first  phalanx.  Further  transverse  incisions  are 
then  made  opposite  the  middle  of  the  first  and  second  phalanges, 
as  the  case  may  require.  The  knife  is  then  applied  to  any  portion 
of  the  fascia  which  appears  to  prevent  complete  extension  of  the 
fingers.  Some  portions  may  then  appear  to  be  so  much  isolated,  or 
may  project  so  much,  that  they  may  be  cutout  entirely.  The  other 
fingers  of  the  same  hand  which  are  affected  are  then,  in  their  turn, 
similarly  treated.  Complete  capability  of  immediate  extension  is 
to  be  secured.  The  tourniquet  is  then  removed,  but,  although  the 
bleeding  will  be  very  smart,  it  is  not  likely  that  any  vessels  will  be 
seen  which  can  be  secured.  I  then  lay  a  catgut  or  horsehair  drain 
along  the  extent  of  the  wound,  and  bring  the  edges  of  the  latter 
accurately  together  with  silver  wire.  A  large  pad  of  antiseptic 
dressing  is  applied,  and  the  fingers  bandaged  to  a  straight  splint. 


*  The  chief  points  of  difference  are  that  more  importance  is  attaclie<i  by  Mr. 
Hardy  to  complete  liberation  of  the  skin,  and  that  the  antiseptic  treatment  is  made 
use  of. 
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I  regret  to  have  to  use  a  drain,  but  the  bleeding  is  so  free  that  I 
think  it  a  desirable  precaution.  It  should  be  removed  next  da}*,  and 
the  dressing  re-applied  so  as  to  exert  some  pressure  on  the  part. 
Should  nothing  untoward  oc(?ur,  it  should  be  left  undisturbed  for  a 
week,  when  it  is  to  bo  expected  that  sound  union  will  have  taken 
place.  The  stitches  are  removed,  and  subsequent  treatment  will 
consist  in  manipulation  of  the  fingers  and  the  use  of  the  splint  for 
two  or  three  weeks  longer." 

PALMAR  HEMORRHAGE. 

Before  considering  this,  it  may  be  i)oint<jd  out  that  there  are 
three  arterial  arches  especially  concerned  in  keeping  up  the  arterial 
supply  here — viz.  (a)  superficial  palmar ;  (/S)  deep  palmar  arch ;  (y) 
the  carpal  arteries  round  the  wrist.  These  are  supplied  with  blood, 
not  only  from  the  radial  and  ulnar,  but  also  from  the  interosseous 
arteries.  Finally,  if  the  comes  ncrvi  mediani  is  enlarged,  it  will 
join  the  superficial  palmar  arch  or  one  of  the  digitiil  arteries. 

Treatment. — Tliis  will  vary  accordingly  as  the  case  is  seen  early 
or  later. 

A.  Early  Cases. — The  surgeon  arrests  any  bleeding*  by  pressure 
on  the  bleeding  point  while  he  has  the  limb  raised,  and  arranges 
for  compressing  the  brachial,  or  the  radial  and  ulnar.  This  securely 
effected,  he  cleanses  the  wound,  dries  it  carefully,  and,  if  it  gapes  at 
all,  endeavors  to  secure  the  cut  vessel  itself  If  this  fail,  or  if  the 
wound  be  merely  punctured,  he  at  once  carefully  applies  compres- 
sion. And  it  may  be  said  at  once  that,  if  this  is  wisely  and  effi- 
ciently d«me,  no  further  ha'morrliago  will  take  place;  if  incomidetely 
or  carelessly  applied,  the  patient's  limb  and  life  may  both  be  en- 
dangered. 

The  brachial  being  commanded  and  the  wound  dried,  a  compress 
—consisting  of  boracic  lint,  dusted  with  iodoform,  pieces  of  sponges 
wrung  out  of  carbolic  acid  and  dusted  with  iodoform  and  powdered 
steel  sulphate,  or  lint  soaked  in  carbolic  oil  or  tr.  benz.  co.,  the 
pieces  of  lint  or  sponge  increasing  in  size  from  a  threepenny  bit  to 
half-a-crown — is  got  ready,  together  with  strapping,  bandages,  lint, 
and  two  bits  of  pencil  or  bougie.  The  fingers  are  now  carefully 
strapped  and  bandaged,  and  the  compress  is  then  secured  in  posi- 
tion by  careful  bandaging.  If  the  above  precaution  is  omitted,  so 
much  and  so  painful  oedema  of  the  fingers  will  take  place  as  to 


*  The  wound  80infttinie.s  does*  nut  blecnl  when  examined.  If  there  is  a  history 
of  much  bleeding,  bleeding  per  mitam,  if  the  depth,  etc.,  of  the  wound  make  it 
probable  that  tin  artery  is  wounded,  pressure  should  be  applied.  A  little  later,  and 
the  hemorrhage  may  break  out  on  the  least  exertion,  and  is  very  likely  to  occur  at 
night. 
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inevitably  lead  to  early  removal  of  the  compress  and  recurrence  of 
the  haemorrhage.  The  compress  being  in  position,  two  bits  of 
pencil  wrapped  up  in  lint  are  placed  over  the  radial  and  ulnar,  and 
the  bandage  carried  up  to  mid-arm.  The  Esmarch  being  removed 
from  the  brachial,  a  splint*  is  then  applied,  and  the  patient  kept  at 
first  well  under  the  influence  of  morphia.  The  compress  should 
not  be  disturbed  for  three  or  four  days  at  least. 

B.  I^ATER  Cases. — If  pressure  has  been  tried,  but  ineflBciently, 
because  inadequately  at  first,  inflammation  will  probably  have 
supervened,  and  the  hand  will  very  likely  be  red,  brawny,  painful, 
suppurating.  If  haemorrhage  still  continue  after  the  parts  are  re- 
lieved by  carefully  made  incislonsf  it  will  be  wiser  totie  the  brachial 
artery  at  once  in  the  middle  of  the  arm  than  to  tie  the  radial  and 
ulnar  in  the  lower  third  of  the  forearm  (jp.  37,  40),  and  for  these 
reasons : 

i.  While  the  anastomoses  round  the  elbow  are  so  free  and  so  re- 
liable as  to  prevent  any  risk  of  gangrene  after  a  ligature  of  the 
main  vessel,  ligature  of  the  radial  and  ulnar  is  rendered  uncertain 
owing  to — 

(a)  The  anastomoses  between  the  two  palmar  arches ; 
(/5;  The  anastomoses  between  these  and  the  carpal  arteries ; 
(j)  The  blood  brought  down  by  the  interosseous  arteries  and 
the  comes  nervi  mediani,  which  will  not  be  stopped  by 
ligature  of  the  radial  and  ulnar; 
(8)  The  fact  that,  if  inflammation  has  set  in,  enlargement  of 
the  arteries  will  have  taken  i)lace. 

ii.  Ligature  of  the  brachial,  by  cutting  off  so  much  blood,  will 
also  cut  short  the  inflammation. 

iii.  Ligature  of  the  brachial  will  be  performed  through  healthy 
and  uninflamed  parts. 

An  interesting  instance  of  what  pressure  will  effect  even  if  de- 
ferred till  the  eleventh  hour  is  seen  in  the  following  case,  published 
by  Mr.  Skey,  Lancet,  1856.  A  patient  nearly  three  weeks  after  the 
w^ound,  having  had  attacks  of  recurrent  haemorrhage,  entered  St.  Bar- 
tholomew's Hospital,  and  Mr.  Skey  tied  the  radial  and  ulnar.  When 

*  The  Hurgeon  must  choose  between  one  {e.g.,  an  outside  angular  splint)  in  which, 
the  band  being  extended,  the  tension  of  the  palmar  fascia  makes  some  pressure  on 
the  wounded  vessel,  and  one  more  comfortable,  but  perhaps  less  efficient,  in  which 
the  hand  is  flexed  and  the  fascia  relaxed. 

f  Incisions  for  suppuration  in  the  hand  should  be  made  opposite  to  the  centres 
of  the  phalanges,  opposite  to  the  heads  of  the  metacarpal  bones,  above  the  super- 
ficial palmar  arch  by  Mr.  Hilton's  method,  and,  if  above  the  wrist,  the  position  of 
the  arteries,  which  may.  perhaps,  be  superficial,  and  of  the  median  nerve  lying 
close  to  the  inner  side  of  the  palmaris  longus  must  be  remembered. 
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the  ligature  separated  from  the  ulnar,  hromorrhage  took  place,  and 
the  artery  was  again  tie<l  in  the  middle  tliird.  Hffimorrhage  recur- 
ring, the  brachial  was  tied  in  the  lower  third.  This  last  operation 
failed  to  arrest  the  hfemorrhage,  and  the  third  part  of  the  axillary 
was  tied.  Al)0ut  t4?n  days  later  profuse  lucmorrhage  from  the  axil- 
lary wound  left  the  patient  almost  pulseless.  The  patient's  con- 
dition not  admitting  of  amputation  at  the  shoulder,  the  limb  was 
firmly  bandaged  from  the  hand  to  the  shoulder.  No  further  bleed- 
ing took  i)lace,  and  the  man  made  a  good  recovery,  with  a  useful 
arm. 

In  the  Ijoncet,  1859,  vol.  i.  p.  506,  is  a  good  instance  of  the  results 
of  pressure  inefficiently  applied.  The  compress,  which  had  been 
applied  to  the  palmar  wound  (the  man  having  been  made  an  out- 
patient), was  removed  every  day,  and  followed  by  haemorrhage. 
Severe  bleeding  occurred  on  the  fifth  day,  ligature  of  the  radial  was 
performed  on  the  seventh,  and  on  the  ninth  ligature  of  the  brachial 
low  down.  On  the  eleventh,  owing  to  recurrence  of  htemorrhage, 
the  arm  was  amputated  just  above  the  ligature.  Chronic  jiyannia 
followed,  from  which  the  patient  was  slowly  recovering  at  the  close 
of  the  report.  No  abnormal  distribution  of  vessels  was  found  in 
the  arm. 

OPERATIONS  FOR  UNION  OF  DIVIDED  TENDONS. 

These  may  be  referred  to  here  from  the  frequency  with  which  the 
flexor  and  extensor  tendons  of  the  fingers  and  wrist  are  liable  to  be 
severed. 

As  in  the  case  of  divided  nerves,  the  union  of  tendons  may  be 
primary  or  secondary,  according  as  the  surgeon  is  called  to  the  case 
at  once  or  later.  For  general  details  the  reader  is  referred  to  the 
chapter  on  Nerve-suture. 

The  upper  end  will  prol)ably  give  more  trouble  than  in  the  case 
of  a  nerve,  owing  to  its  greater  retraction.  In  laying  open  the 
sheath  to  follow  up  the  tendon,  most  scrupulous  care  must  be  tiiken 
to  use  every  aseptic  precaution.  Sutures  of  fine  silk,  salmon-gut, 
or  silk  combined  with  horsehair  are  preferable  to  those  of  chromic 
gut.*  In  the  case  of  secondary  suture,  refreshing  the  ends  must  be 
made  use  of. 

When  several  tendons  have  been  divided,  uniting  each  end  accu- 
rately to  its  fellow  is  often  troublesome. 

If  the  upper  end  cannot  be  found  after  careful  search  and  suffi- 
cient slitting  up  of  the  sheath,  the  lower  end  may  be  successfully 
attached  to  a  neighboring  tendon. 

*  Silk  or  wire  sutures  should  always  be  used  when  suppuration  is  likelr  to  take 
pliice. 
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When  the  ends  are  widely  apart,  and  apposition  is  unobtainable, 
attempts  have  recently  been  made,  with  some  success,  to  connect 
the  two  ends  by  long  threads—"  distance-sutures."  B.  Anger  first 
made  use  of  sutures  of  this  kind  for  the  tendon  of  the  extensor 
minimi  digiti ;  the  two  ends  were  9  cm.  apart,  but  traction  reduced 
the  distance  to  2  cm.,  and  they  were  connected  by  a  silver  suture, 
with  a  satisfactory  result.  M.  Assaky,*  and  M.  Fargin,  have  more 
lately  used  distance-sutures,  and  think  that  the  tendons  regenerated 
along  the  threads  are  always  stronger  than  those  spontaneously 
regenerated,  the  number  of  tendinous  fasciculi  being  greater.  The 
operation  is  clearly  indicated  whenever  apposition  is  impossible;  it 
is  more  particularly  applicable  to  tendons  without  a  sheath. 

M.  Peyrotf  has  succeeded  in  transplanting  the  tendons  of  a  dog, 
and,  in  another  case,  that  of  a  cat,  into  the  gaps  of  divided  tendons 
in  man.  The  transplanted  piece  is  said  to  have  lived,  and  a  fair 
amount  of  flexion  of  the  finger  to  have  been  obtained.  Whether 
this  will  be  found  preferable  in  its  results  to  distance-sutures  re- 
mains to  be  seen. 

The  following  cases  are  good  instances  of  tendon  suture;  they 
are  reported  by  Dr.  v.  Fillenbaum,  of  Vienna:! 

Case  I. — Oblique  c.ut  with  a  bread-knife,  involving  the  common 
extensor  of  the  index  and  middle  finger,  and  the  extensor  indicis, 
the  central  end  of  the  latter  retracted  so  far  that  it  could  not  be 
reached,  unless  by  slitting  up  its  sheath.  The  tendons  of  the  com- 
mon extensor  were  each  united  by  two  fine  silk  sutures. 

The  accessible  peripheral  end  of  the  extensor  indicis  was  attached 
to  both  ends  of  the  sutured  tendon  from  the  extensor  commu- 
nis to  the  index  finger.  The  strongly  stretched  extensor  tendons 
of  the  second  and  third  fingers  were  now  fixed  (to  prevent  retrac- 
tion by  muscular  action)  by  silk  sutures  passed.  2  cm.  higher  up, 
through  skin  and  tendon  sheath,  and  tied  over  a  roll  of  iodoform 
gauze.  These  were  removed  on  the  fifth  day.  Passive  movement 
was  begun  on  the  sixteenth  day.  Six  months  later  the  man  had 
perfect  use  of  his  fingers. 

C.4SE  II. — Razor  cut  on  back  of  left  thumb ;  operation  six  weeks 
later.  The  thumb  was  found  strongly  adducted,  and  bent  into  the 
palm.  Active  extension  impossible.  A  serous  fistula  was  left.  The 
parts  being  made  evascular,  the  tendon-ends,  found  but  a  few  mm. 

*  The  above  remarks  on  distance-HiUiires  are  taken  from  an  abstract  of  a  pa[)er 
by  M.  Amaky,  J2eim«  de  ChirurgU,  November,  1886,  in  the  Annalt  of  Surgery,  April, 
1887,  p.  348. 

t  Bull,  de  la  Soe.  de  Chir.,  1886,  p.  357. 

t  Wien.  Med.  Woeh ,  Nos.  29  and  30,  1885 ;  Anruda  of  Surgery,  November,  1885, 
p.  427. 
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apart  and  closely  adherent  to  the  sheath,  were  trimmed  with 
scissors  and  united  with  silk  sutures.  Two  mm.  above  the  central 
end  on  the  radial  side  a  fine  silk  suture  was  passed  outwards,  and 
again  in  towards  the  palm,  throufrh  the  whole  thickness  of  the  ten- 
don, then  back  again  towards  the  palm,  and  out  at  the  ulnar  side. 
After  closely  ada])ting  the  two  tendon-ends,  the  silk  was  passed 
through  tlie  peripheral  end  in  a  reverse  order,  and  finally  the  two 
suture  ends  were  tied  on  the  radial  side  of  the  tendon.  A  fixation- 
suture  was  used  as  in  the  i)revious  case.  Four  months  later  the 
movements  of  the  thumb  were  normal,  only  at  the  place  of  the 
fixation  suture  the  skin  and  tendon  sheath  were  adherent,  as  shown 
by  the  folding  in  of  the  skin  on  extension. 

Case  III. — The  tendon  of  the  extensor  minimi  digiti  was  severed. 
Its  central  end  was  only  found  after  slitting  up  the  sheath  21  cm. 
Result  excellent. 

Case  IV. — Extensor  of  left  middle  finger  was  severed  close  to  the 
head  of  the  second  phalanx,  the  adjacent  joint  being  opened.  The 
articular  capsule  was  first  closed,  then  the  tendon  was  sutured  as 
well  as  po.«sible,  much  difficulty  arising  from  the  thinness  of  the 
middle  cms  of  the  extensor  here.  The  wound  united  well.  The 
finger,  at  first  straight,  gradually  became  more  and  more  flexed, 
and  worse  than  useless.     A  further  operaticm  was  refused. 


CHAPTER   II. 
OPERATIONS  ON  THE  WRIST. 

EXCISION  OF  THE  WRIST  JOINT  (Figs.  13  and  14). 

The  reasons  for  this  operation  often  failing,  and  the  conditions 
needful  for  success,  may  be  first  considered. 

1.  Whether  the  disease  begins  in  the  synovial  membrane  as  a 
synovitis,  pulpy,  gonorrhoeal,  rheumatic,  etc.,  or  whether,  as  more 
rarely,  it  begins  primarily  in  the  bones,  it  extends  rapidly,  not  only 
to  the  wrist-joint,  but  to  the  two  rows  of  carpal  bones  and  the  bases 
of  the  metacarpals,  along  the  complicated  synovial  membranes,* 

*  The  arrangement  of  thcKe,  five  in  niimber,  must  be  remembered,  and  their 
close  vioinitj  to  each  other.  (1)  The  membrana  sacciforniis  of  the  inferior  radio- 
ulnar articulation,  passing  from  the  lower  end  of  the  ulna  to  the  sigmoid  cavity  of 
the  radius,  and  lining  llie  upper  surfuce  of  the  triangular  fibro-cartilage.  (2)  That 
of  the  wrist-joint  projwr,  passing  from  the  lower  end  of  the  radius  and  the  inter- 
articular  fibro-cartilage  above  to  the  bones  of  the  first  row  below.    (3)  The  commoa 
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which  bring  till  these  honea  into  contiguity  with  each  olluT.  Tlio 
disease,  thus  extensive,  is  also  mo3t  olmtinatc,  and  is  by  im  means 
unlVequeutly  further  complicated  by  the  presence  of  phthisis.  Thus, 
partial  operations  are  useless,  and  often  worse  than  useless.  Sir  J. 
Lister*  was  tlie  first  to  insist  on  the  importance,  and  to  .sliow  tlio 
possibility,  of  removing  every  atom  of  the  disease,  including  the 
ends  of  the  radius  ami  ulna,  the  two  rows  of  carpal  bones,  and  the 
bases  of  the  metacarpus  (Fig.  13). 

2.  From  tlie  close  relation  of  the  flexor  and  extensor  tendons  in 
front  and  behind  these  complicated  joints,  and  from  the  numerous 
grooves  on  the  bones,  it  is  most  diificult  to  extirpate  the  disease 

Fifi.  13. 


l>-!/' 


F«it>  removed  In  excision  of  Uvc  wrist   (Ustcr.) 

without  disturbing  the  tendons.  On  tlio  other  hand,  however  stiff 
the  wrist  may  be  left,  flexion  and  extension  of  the  fingers  is  abso- 
lutely needful  for  the  operation  to  be  a  suceess ;  hence  it  is  impera- 
tive that,  throughout  the  prolonged  operation,  the  tendons  should 
be  disturbed  as  little  as  possible,  a  direction  very  difficult  Ut  follow, 
as  their  cellular  sheaths  are  often  "'  pulpy,"  and  the  necessary  dealing 


■rnoTMl  membrane  of  ihe  carpus,  Ihe  most  extensive  of  all,  pnMing  from  ttie  lower 
•tirfoce  of  tlie  swaphoid,  Heniilunar,  and  cuneiform  aliove  to  the  up|>er  surface  of  the 
b<)n«f<  i>f  the  second  row,  sending  up  two  prolon^jations  between  the  scjiphoid  and 
»emilnnitr  nnd  the  semilunar  nnd  cimeiforni,  and  abo  sending  downwards  three 
proceMes  b«?iween  the  four  bnnes  of  Ihe  second  mw,  prolonged  down  into  the  ctirpo- 
metMcarftMl  jointA  of  the  four  inner  raetiK-arpid  bonea.  (4)  A  separate  one  between 
the  cuneiform  and  pisiform.  (5)  Another  separate  one  between  the  traiwziura  nnd 
melNcarpal  tK)ne  of  the  ihnmb. 
*  Lawxt,  1865,  vol.  i.  p.  3U8.    From  thift  paper  Fig.  13  is  taketi. 
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with  this,  as  well  as  the  manipulations  of  the  tendons  *  during  the 
operation,  may  easily  lead  to  their  sloughing,  and  thus  to  a  useless, 
"  fin-like  »  hand. 

3.  Passive  movement  of  the  fingers  should  be  begun  as  early  as 
possible,  and  most  perseveringly  maintained. 

Sir  J.  Lister's  Operation. t — An  antesthetic  being  given,  and 

the  parts  rendered  bloodless  by  Eemarch's  bandages,  any  adhesions 

of  the  tendons  are  thoroughly  broken  down.    The  radial  incision 

is  then  made,  as  in  Fig,  14.   This 
Fio.  14.  .     .  .      .     ,         J      '^    ^  . , 

incision  is  planned  so  as  to  avoid 

the  radial  artery  and  also  the 
tendons  of  the  extensor  secundi 
internodii  and  indicis.  It  com- 
mences above  at  the  middle  of 
the  dorsal  aspect  of  the  radius 
on  a  level  with  the  styloid  pro- 
cess. Thence  it  is  at  first  directed 
towards  the  inner  side  of  the  me- 
tacarpo-phalangeal  joint  of  the 
thumb,  running  parallel  in  this 
course  to  the  extensor  secundi  in- 
ternodii ;  but  on  reaching  the 
line  of  the  radial  border  of  tlie 
second  metacarpal  bone,  it  is  car- 
ried downwards  longitudinally 
for  half  its  length,  the  radial 
artery  being  thus  avoided,  as  it 
lies  a  little  farther  out.  These 
directions  will  be  found  to  serve, 
however  much  the  parts  may  be 
obscured  by  inflammatory  thick- 
ening. The  tendon  of  the  ex- 
tensor carpi  radialis  longior  is  next  detached  with  the  knife,  guided 
by  the  thumb-nail,  and  raised,  together  with  that  of  the  extensor 


A,  Radial  artery,  b,  Extensor  secundi  in- 
ternodii poUicis.  c.  Extensor  indicis.  n, 
Extensor  cominuni.s.  e.  Extensor  minimi 
diiriti.  F,  Extensor  primi  intemodil.  o. 
Extensor  oissis  metacarpi.  ii.  Extensorcarpi 
radialis  longior.  i,  Extensorcarpi  radialis 
brcvlor.  k.  Extensor  carpi  ulnaris.  l  l, 
Lino  of  radial  incision.    (LLster.) 


*  Mr.  Erichsen  (Surg.,  vol.  ii.  p.  383)  writes  thus  of  this  point:  '"If  we  look  at 
the  tendons  which  surround  the  wrist,  we  shall  find  them  divisible  into  five  groups 
— (1)  Those  special  to  the  thunih;  (2)  The  extensors  of  the  fingers ;  (3)  The  flexors 
of  the  fingers ;  (4  and  5)  The  flexors  and  extensors  of  the  wrist.  Now,  the  incisions 
should  be  so  planned  as  to  save  absolutely  the  whole  of  the  first  three  grou|)s  and  to 
divide  only  the  tendons  of  the  wrist  proper,  and  these  are  cut  so  close  to  their  in- 
sertions that,  as  a  rule,  they  form  new  attachments  and  resume  their  functions  as 
recovery  takes  place." 

t  This  account  is  taken  from  Sir  J.  Lister's  original  paper  in  the  Lancet,  tec. 
supra  eil. 
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brevior,  also  cut,  while  the  extensor  secundi  internodii,  with  the 
radial  artery,  is  thrust  somewhat  outwards.  The  next  step  is  the 
separation  of  the  trapezium  from  the  rest  of  the  carpus  by  cutting 
forceps  applied  in  a  line  with  the  longitudinal  part  of  the  incision, 
great  care  being  taken  of  the  radial  artery.  The  removal  of  the 
trapezium  is  left  till  the  rest  of  the  carpus  has  been  taken  away, 
when  it  can  be  dissected  out  without  much  difficulty,  whereas  its 
intimate  relations  with  the  artery  and  neighboring  parts  would 
cause  much  trouble  at  an  earlier  stage.  The  soft  parts  on  the  ulnar 
side  are  next  dissected  up  as  far  as  possible,  the  hand  being  bent 
back  to  relax  the  extensors. 

The  ulnar  incision  should  be  made  very  free  by  entering  the 
knife  at  least  two  inches  above  the  end  of  the  ulna  immediately 
anterior  to  the  bone,  and  carrying  it  down  between  the  bone  and 
flexor  carpi  ulnaris,  and  on  in  a  straight  line  as  far  as  the  middle 
of  the  fifth  metacarpal  bone  at  its  palmar  aspect.  The  dorsal  lip  of 
the  incision  is  then  raised,  and  the  tendon  of  the  extensor  carpi 
ulnaris  cut  at  its  insertion,  and  its  tendon  dissected  up  from  its 
groove  in  the  ulna,  care  being  taken  not  to  isolate  it  from  the  in- 
teguments, which  would  endanger  its  vitality.  The  finger  extensors 
are  then  separated  from  the  carpus,  and.  the  dorsal  and  internal 
lateral  ligaments  of  the  wrist-joint  divided,  but  the  connections  of 
the  tendons  with  the  radius  are  purposely  left  undisturbed.  Atten- 
tion is  now  directed  to  the  palmar  side  of  the  incision.  The  ante- 
rior surface  of  the  ulna  is  cleared  by  cutting  towards  the  bone  so  as 
to  avoid  the  artery  and  nerve,  the  articulation  of  the  pisiform  bone 
opened,  if  that  has  not  been  already  done  in  making  the  incision, 
and  the  flexor  tendons  separated  from  the  carpus,  the  hand  being 
depressed  to  relax  them.  While  this  is  being  done,  the  knife  is 
arrested  by  the  unciform  process,  which  is  clipped  through  at  its 
base  with  pliers.  .Care  is  taken  to  avoid  carrying  the  knife  farther 
down  the  hand  than  the  bases  of  the  metacarpal  bones,  for  this, 
besides  inflicting  unnecessary  injury,  would  involve  risk  of  cutting 
the  deep  palmar  arch.  The  anterior  ligament  of  the  wrist-joint  is 
also  divided,  after  which  the  junction  between  carpus  and  meta- 
carpus is  severed  with  cutting  pliers,  and  the  carpus  is  extracted 
from  the  ulnar  incision  with  sequestrum  f^rce])s,  and  touching  with 
the  knife  any  ligamentous  connections.  The  hand  being  now  for- 
cibly everted,  the  articular  ends  of  the  radius  and  ulna  will  pro- 
trude at  the  ulnar  incision.  If  they  appear  sound,  or  very  super- 
ficially affected,  the  articular  surfaces  only  are  removed.  The  ulna 
is  divided  obliquely  with  a  small  saw,  so  as  to  take  away  the 
cartilage-covered  rounded  part  over  Avhich  the  radius  sweeps,  while 
the  base  of  the  styloid  process  is  retained.    The  ulna  and  radius 
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are  thus  left  of  the  same  length,  which  greatly  promotes  the  sym- 
metry and  steadiness  of  the  hand,  the  angular  interval  between  the 
bones  being  soon  filled  up  with  fresh  ossific  deposit.  A  thin  slice 
is  then  sawn  off  the  radius  parallel  with  the  articular  surface.  For 
this  it  is  scarcely  necessary  to  disturb  the  tendons  in  their  grooves 
on  the  back,  and  thus  the  extensor  secundi  intemodii  may  never 
appear  at  all.  This  may  seem  a  refinement,  but  the  freedom  with 
which  the  thumb  and  fingers  can  be  extended,  even  within  a  day 
or  two  of  the  operation,  when  this  point  is  attended  to,  shows  that 
it  is  important.  The  articular  facet  on  the  ulnar  side  of  the  bone  is 
then  clipped  away  with  forceps  applied  longitudinally. 

If  the  bones  prove  to  be  deeply  carious,  the  pliers  or  gouge  must 
be  used  with  the  greatest  freedom.  The  metacarpal  bones  are  next 
dealt  with  on  the  same  principle,  each  being  closely  investigated, 
the  second  and  third  being  most  readily  reached  from  the  radial, 
the  fourth  and  fifth  from  the  ulnar  side.  If  they  seem  sound,  the 
articular  surfaces  only  are  clipped  off",  the  lateral  facets  being  re- 
moved by  longitudinal  application  of  the  pliers.* 

The  trapezium  is  next  seized  with  forceps  and  dissected  outf 
without  cutting  the  tendon  of  the  flexor  carpi  radialis,  which  is 
firmly  bound  down  in  the  groove  on  the  palmar  aspect,  the  knife 
being  also  kept  close  to  the  bone  so  as  to  avoid  the  radial.  The 
thumb  being  then  pushed  up  by  an  assistant,  the  articular  end  of 
its  metacarj)al  bone  is  removed.  Though  this  articulates  by  a  sep- 
arate joint,  it  may  be  affected,  and  the  symmetry  of  the  hand  is 
promoted  by  reducing  it  to  the  same  level  as  the  other  meta- 
carpals. 

Lastly,  the  articular  surface  of  the  pisiform  is  clipped  off,  the  rest 
being  left  if  sound,  as  it  gives  insertion  to  the  flexor  carpi  ulnaris 
and  attachment  to  the  anterior  annular  ligament.  But  if  there  is 
any  suspicion  as  to  its  unsoundness,  it  should  be  dissected  out 
altogether,  and  the  same  applies  to  the  process  of  the  unciform. 

The  only  tendons  divided  are  the  extensors  of  the  carpus,  for  the 
flexor  carpi  radialis  is  inserted  into  the  second  metacarpal  below 
its  base,  and  so  escapes.  Merely  one  or  two  small  vessels  require 
ligature.    Free  drainage  must  be  given.    Tlie  hand  and  forearm  are 

*  As  an  instance  of  what  may  be  taken  away,  in  one  case  Sir  J  Lister  not  only 
removed  the  base  of  the  third  metacarpal  bone,  but  drilled  its  shaft  into  a  hollow 
tube,  a  Bound  and  most  useful  hand  being  retained. 

t  Mr.  Williams  {Lancet,  1880,  ii.  p.  932)  advises  that  the  trapezium  should  be 
left,  as,  owing  to  the  special  synovial  sac,  disease  there  is  less  frequent  than  might 
be  expected,  and  as  there  is  thus  no  risk  of  dividing  the  radial  artery  or  the  flexor 
carpi  radialis.  A  single  incision  along  the  back  of  the  wrist  at  the  inner  border  is 
recommended  for  excision  of  the  wrist,  but  no  cases  are  given. 


EXCISION  OF  THE   WRIST.  45 

put  up  on  the  well-known  splint  of  Sir  J.  Lister,  with  the  cork  sup- 
port for  the  hand,  which  helps  to  secure  the  principal  objects  in  the 
after  treatment,  viz.,  frequent  movements  of  the  fingers,  while  the 
wrist  is  kept  fixed  during  consolidation. 

Passive  movement  should  be  commenced  on  the  second  day, 
whether  the  inflammation  has  subsided  or  not,  and  continued  daily. 
Each  joint  should  be  flexed  and  extended  to  the  full  extent  possible 
in  health,  the  metacarpal  bone  being  held  quite  steady  to  avoid  dis- 
turbing the  wrist.  By  this  means  the  suppleness  gained  by  break- 
ing down  adhesions  under  chloroform  is  maintained. 

Pronation  and  supination,  flexion  and  extension,  abduction  and 
adduction,  must  be  gradually  encouraged  as  the  new  wrist  acquires 
firmness.  When  the  hand  has  acquired  sufficient  strength,  freer 
play  for  the  fingers  should  be  allowed  by  cutting  off*  all  the  splint 
beyond  the  knuckles.  Even  after  the  hand  is  healed,  a  leather 
support  should  be  worn  for  some  time,  accurately  moulded  to  the 
front  of  the  limb,  reaching  from  the  middle  of  the  forearm  to  the 
knuckles,  and  sufficiently  turned  up  at  the  ulnar  side.  This  is 
retained  in  situ  by  lacing  over  the  back  of  the  forearm. 

Other  Methods  of  Wrist  Excision : 

West's. — In  this  method  two  dorsal  iricisions  are  made  use  of, 
each  about  four  inches  long,  the  radial  one  keeping  to  the  ulnar  side 
of  the  extensor  secundi  internodii  pollicis,  the  ulnar  being  rather  to 
the  anterior  surface  of  the  ulna,  but  close  to  the  bone.  No  tendons 
of  the  thumb  or  fingers  are  divided,  being  drawn  aside  with 
retractors.  The  two  cases  reported  (Dublin  Med.  Journ.,  Feb.,  1870) 
recovered  with  very  useful  hands. 

By  Single  Doksal  Incision.— Dr.  Gillespie  (Ediyi.  Med  Joiirn., 
Dec,  1870)  gives  two  cases  in  which  a  single  dorsal  median  incision, 
about  three  inches  long,  was  made  use  of  on  the  outer  side  of  the 
finger  extensors.  The  ends  of  the  ulna  and  radius  were  first  dealt 
with,  then  the  bones  of  the  carpus,  and,  lastly,  those  na'tacari>als 
which  required  it.  Very  useful  hands  resulted,  especially  in  one 
case,  a  child  of  six.  My  old  friend  G.  A.  Wright,  of  the  jManche.ster 
and  Pendlebury  liospitals,  has  made  use  of  a  similar  incision.  The 
following  account  is  taken  from  the  Abstracts  of  Medical  and  Sur- 
gical'Cases  treated  at  the  Pendlebury  Hospital,  1884,  p.  183.  The 
patient  was  a  child  of  nine,  with  phlyctenular  ophthalmia,  enlarged 
glands,  and  many  marks  of  strumous  disease.  The  right  wrist  was 
disorganized.  "  A  single  longitudinal  incision  for  3  to  4  inches  was 
made  between  extensor  communis  and  extensor  secundi,  the  carpal 
joints  opened,  and  the  bones  easily  shelled  out ;  the  ends  of  the 
metacarpal  bones  and  of  the  radius  and  ulna  were  removed  with  a 
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gouge ;  one  vessel  was  twisted ;  no  tendon  was  divided,  except  in 
the  sense  of  turning  back  the  extensors  of  the  carpus  from  their 
attachments."  The  result  was  that,  six  months  later,  "  the  hand, 
which  before  the  operation  was  bulbous,  flabby,  and  useless,  was 
all  but  healed,  and  had  well  shrunken ;  there  was  excellent  power 
and  mobility."* 

A  further  trial  of  this  simple  method  is  required,  especially  in 
adults,  before  a  decided  opinion  can  be  given  as  to  its  merits.  In 
children  the  tendons  can  be  more  readily  drawn  out  of  the  way, 
and  the  parts  are  altogether  less  rigid.  In  endeavoring  to  perform 
an  extensive  excision,  such  as  Sir  J.  Lister  has  shown  to  be  useful 
in  the  wrist  in  the  adult,  care  must  be  taken  not  to  cause  sloughing 
of  the  tendons  later  on  by  too  vigorous  use  of  the  retractors,  as 
their  blood-supply  is  already  impaired  by  the  disease  of  their 
sheaths. 

If  a  single  dorsal  incision  be  made  use  of,  the  best  is  that  of  Von 
Langenbeck,  The  following  account  is  taken  from  Stimson :  f  The 
hand  is  bent  toward  the  inner  side,  and  an  incision  is  begun  at  the 
ulnar  border  of  the  second  metacarpal  bone  and  carried  upwards 
on  to  the  radius  for  4  inches,  crossing  the  ulnar  edge  of  the  tendon  of 
the  extensor  carpi  radialis  brevior  where  it  is  inserted  into  the  base 
of  the  third  metacari)al  bone,  and  splitting  the  dorsal  ligament  of 
the  wrist  exactly  between  the  tendons  of  the  extensor  secundi  in- 
ternodii  and  extensor  of  the  forefinger.  This  incision  should  be 
carried  down  to  the  bone,  and  the  soft  parts  detached  on  the  radial 
side  with  an  elevator;  the  tendons  of  thumb  and  fingers,  where 
they  lie  in  the  grooves,  are  raised  bodily  with  the  periosteum,  and 
their  sheaths  are  not  opened. 

The  hand  is  flexed  so  as  to  make  the  first  row  of  carpal  bones 
present  in  the  wound ;  the  scaphoid  is  separated  from  the  trapezium 
and  tiiken  out ;  then  the  semilunar  and  cuneiform,  the  interosseous 
ligaments  being  cut,  and  the  bones  prised  out  with  a  small  eleva- 
tor.   The  trapezium  and  pisiform  are  left  if  possible. 

To  take  out  the  second  row  the  operator  steadies  the  rounded 
articular  extremity  of  the  os  magnum  with  the  fingers  of  his  left 

*  In  the  very  young,  when  disease  occurs  in  this  joint,  wliich  is  very  rare,  exten- 
sive scooping  out  of  carious  bones  and  scraping  out  of  sinuses  may  be  undertaken, 
although  no  set  operation  can  be  done,  owing  to  the  tiny  size  of  the  parts.  In  1877 
I  removed  five  of  the  carpal  bones  by  a  single  dorsal  incision  in  an  infant  aged  two 
years  and  a  half,  a  patient  of  Dr.  T.  Eastes,  of  Folkestone,  the  sinuses  present  being 
thoroughly  scraped  out  with  a  sharp  spoon.  The  result  was  most  satisfactory  both 
as  to  the  permanency  of  the  cure  and  the  usefulness  of  the  fingers. 

t   Operative  Surgery,  p.  163. 
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hand,  and,  while  an  assistant  abducts  the  thumb,  he  divides  with  a 
knife  the  connection  between  the  trapezium  and  trapezoid,  passes 
the  knife  into  the  carpo-metacarpal  joints,  and  into  the  ligaments 
on  the  dorsal  side  of  the  ends  of  the  metacarpal  bones,  while  an 
assistant  strongly  flexes  them;  in  this  way  the  trapezoid,  os  mag- 
num, and  cuneiform  can  be  brought  out  together. 

The  ends  of  the  radius  and  ulna  are  next  protruded,  and  the  dis 
eased  portions  removed. 

In  this,  as  in  Sir  J.  Lister's,  or  any  excision  of  the  wrist,  great 
care  must  be  taken  not  to  open  the  radial  artery,  not  to  interfere 
with  the  palmar  surface  more  than  can  be  helped,  to  preserve  any 
Bound  though  inflamed  periosteum,  not  to  damage  the  tendons* 
with  retractors,  etc.,  and  finally  to  adopt  early,  and  to  persevere  with, 
movements  of  the  fingers. 

Excision  op  the  Wrist  for  Injury. — This  will  be  still  more 
rarely  required.  Mr.  Pye  (Med.  Times  and  Gaz.,  1879,  vol.  ii.  p.  582) 
has  published  a  case  of  compound  dislocation  in  an  adult.  Some 
bones  were  protruding  through  a  transverse  rent  on  the  front  of  the 
wrist,  the  radial  artery  was  uninjured,  the  ulnar  could  not  be  felt. 
The  flexor  carpi  radialis  and  flexor  longus  pollicis  were  torn  across. 
The  ends  of  the  radius  and  ulna  were  sawn  off"  and  the  carpal  bones 
removed,  piecemeal,  until  only  the  trapezium  and  the  distal  part 
of  the  OS  magnum,  which  was  apparently  uninjured,  were  left. 
Strict  antiseptic  precautions  were  taken,  and  the  wound  healed 
rapidly.  There  was  a  steady  regain  of  power  in  the  wrist  and  hand, 
the  patient  being  again  able  to  carry  his  milk-pails.f 

Excifiion  of  Wrist  for  Gunshot  Iiyury.—Dr  OtisJ  states  that 
ninety-six  cases  of  excision  of  the  wrist,  varying  much  in  extent, 
were  returned.  Six  of  these  were  complete,  and  five  recovered  with 
the  functions  of  the  hand  much  impaired,  but,  all  things  taken  into 
consideration,  in  a  better  condition  than  if  they  had  been  submitted 
to  amputation.  In  the  ninety  partial  excisions,  ankylosis  and 
extreme  deformity  appear  to  have  been  common.    Generally,  the 


*  If  anv  of  the  tendons  are  unavoidably  bo  interfered  with  that  a  portion  is 
likely  to  slough,  it  might,  perha[)S,  be  well  to  cut  out  this  part,  and  unite  the  ends 
with  a  carbolized  sillt  suture.  And  where  such  manipulation  of  a  tendon  is  un- 
avoidable, it  would  be  better  to  divide  it,  and  unite  it  sulmequently. 

t  Sir  W.  MacCormac  {Dub.  Quart.  Joum.  Med.  ScL,  1867,  p.  231)  publishes  tlie 
case  of  a  girl,  aged  ten,  in  whom  he  removed  the  whole  of  the  left  carpus  and  most 
of  the  metacar(>al,  for  a  machinery  accident,  the  patient  recovering  with  a  useful 
limb. 

X  Mid.  and  Surg.  Hist,  of  the  IVar  of  the  Rebellion,  part  ii.  p.  999  ct  scq. 
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hand  was  strongly  deflected  to  the  radial  side,*  the  fingers  rigidly 
fixed,  the  skin  over  the  projecting  end  of  the  ulna  irritable  and  ex- 
posed to  injury.  "  With  our  present  experience  of  excisions  of  the 
wrist  for  injury,  it  seems  probable  that  recovery  unattended  by 
ankylosis  is  seldom  to  be  anticipated,  yet  that  this  result  is  not  dis- 
astrous, provided  the  hand  is  in  good  position  and  the  functions  of 
the  fingers  are  in  some  degree  preserved."  In  a  very  few,  loose, 
flail-like  joints  were  observed,  remediable  by  apparatus.  Finally, 
Dr.  Otis  concludes  by  saying  that  the  "  question  whether  the  wrist- 
joint,  from  its  complexity,  is  altogether  unfitted  for  the  favor- 
able performance  of  excision  for  injury  is  still  not  fully  eluci- 
dated." 

The  chief  English  authority,  Sir  T.  Longmore,  writes  thus  on  this 
' operation:!  "Gunshot  wounds  of  the  wrist  are  usually  attended 
with  so  much  injury  to  the  tendons  and  other  structures  surround- 
ing the  joint  that  it  is  scarcely  possible  in  such  cases  for  the  opera- 
tion of  resection  to  produce  satisfactory  results.  Just  as  extensive 
laceration  of  the  forearm,  by  destroying  the  motor  power,  renders 
the  hand  useless,  so  does  destruction  of  the  flexor  or  extensor  ten- 
dons, bv  which  the  wrist-joint  is  embraced,  effect  the  same  re- 
sult." 

Oauses  of  Failure  after  Excision  of  the  Wrist.— These  are 
mainly : 

1.  Persistent  sinuses  and  discharge  set  up  by  remaining  caries  or 
necrosis.  Sir  W.  Fergusson  {Path.  Soc.  Trans.,  vol.  viii.  p.  391) 
showed  a  specimen  in  which  all  the  bones  had  been  supposed  to 
have  been  removed  by  a  single  incision  on  the  ulnar  side.  The 
pisiform,  trapezium,  and  part  of  the  unciform  had  been  left.  The 
movement  of  the  fingers  was  good,  but  sinuses  remained  on  both 
sides  communicating  with  a  bare  piece  of  radius.  Death  took  place 
from  phthisis.  Mr.  J.  Hutchinson  {ihid.,  vol.  xvii.  p.  239)  showed 
a  specimen  of  wrist-joint  after  partial  resection  by  Mr.  Stanley. 
Though  no  active  caries  was  present,  discharge  was  kept  up  by  a 
necrosed  bit  of  bone  in  a  cavity  at  the  back  of  the  carpus.  Death 
here  also  took  place  from  chronic  phthisis. 

2.  Matting  and  sloughing  of  tendons,  and  consequent  stiffness  of 
fingers. 

3.  Phthisis. 

*  As  this  appears  to  be  irremediable  hy  any  apparatus.  Dr.  Otis  suggests  that  it 
should  be  met  by  always  removing  the  carpal  end  of  the  ulna  at  the  same  level 
with  the  section  of  the  radius,  whenever  it  is  necessary  tu  remove  the  lower  end  of 
the  latter. 

t  Syst.  of  Svrg.,  vol.  i.  p.  552. 
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AMPUTATION  THROUGH  THE  WRIST-JOINT. 

The  value  of  this  operation  has  heen  a  good  deal  disputed.  It 
has  been  thought  by  some*  "  that  it  possesses  no  particular  advan- 
tage ;  the  length  of  the  stump  is  of  no  great  consequence ;  the 
flaps,  with  the  numerous  tendons  in  them,  may  not  heal  readily." 
Othersf  have  gone  farther,  and  said  that  the  long  stump  is  found 
by  instrument  makers  difficult  to  fit  with  an  artificial  hand.  That 
this  is  certainly  not  always  the  case  is  shown  by  Mr.  H.  Bigg,J 
from  two  cases,  one  a  Commander  R.N.,  the  other  an  artisan  in 
the  Woolwich  Arsenal,  both  of  whom,  after  being  fitted  with  artifi- 
cial hands,  were  able  to  engage  actively  in  their  respective  em- 
ployments. 

As  the  above  objections  are  scarcely  sufficient,  and  as  this  ampu- 
tation preserves,  if  the  parts  heal  quickly,  good  pronation  and 
supination,  it  should  be  practiced  whenever  opportunities  arise. 
These,  however,  as  is  shown  below,  will  not  be  numerous. 

Indications. 

1.  Extensive  injuries  (gunshot  and  otherwise)  of  a  hand  not  ad- 
mitting of  the  preservation  of  any  fingers,  and  in  which  the  damage 
of  soft  parts  does  not  necessitate  amputating  through  the  forearm. 

2.  Disease  of  carpus  locally  too  far  advanced  for  excision,  or 
rendered  by  age,  condition  of  health,  etc.,  inappropriate  for  excision. 

3.  Cases  of  failed  excision. 

But  in  carpus  disease  the  soft  parts  are  often  so  much  damaged 
by  sinus  formation  and  other  results  of  the  disease  that  the  surgeon 
is  driven  to  amputate  higher  up ;  and  where  this  may  not  be  the 
case,  the  articular  surfaces  of  the  radius  and  ulna,  owing  to  disease, 
have  to  be  removed,  tlie  operation  thus  ceasing  to  be  correctly  am- 
putation through  the  wrist-joint. 

4.  5,  and  6.  More  rarely  still,  for  the  results  of  palmar  supj>ura- 
tion,  gangrene,  or  burns. 

Operations. — As  in  other  amputations  where  the  amount  of 
skin  available  varies  considerably,  several  methods  will  be  given. 
The  first  of  these  is  the  best. 

Different  Methods. 

1.  Long  palmar  flap  (Figs.  15,  16). 

2.  Equal  antero-posterior  flaps. 

'  3.  Method  of  Dubreuil  (Fig.  16). 

4.  Circular  amputation. 

5.  Long  dorsal  flap,  by  Teale's  method. 


*  Sir  W.  Fergnsson,  Pract.  Surgery,  p.  325. 
t  John  Bell,  Manwtl  of  Surgical  Operations,  p.  53. 
X  Artificial  Limbs  and  Amputations,  p.  f^3. 
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1.  Amputation  by  a  Long  Palmar  Flap  (Figs.  15  and  16),— 
This  has  the  advantage  of  preserving  akin  thick,  well  used  to  pres- 
sure, and    abundantly    supplied    with 
^^"*  ^^-  blood ;   thenerves  are  also  cut  square, 

and  disarticulation  is  easy. 

The  hand  being  supinated  and  the 
wrist  extended,  an  incision  is  made  (on 
the  left  side)  from  the  top  of  the  styloid 
process  of  the  radius  straight  down  well 
on  to  the  thenar  eminence,  and  then, 
curving  across  (about  on  a  line  with  the 
superficial  palmar  arch*),  and  marking 
out  a  well-rounded  flap  by  passing  up- 
wards over  the  hypothenar  eminence  to 
the  tip  of  the  styloid  process  of  the  ulna. 
This  flap  is  next  dissected  up  without 
scoring  as  far  as  the  level  of  the  wrist- 
joint;  it  should  contain  on  its  under 
surface  some  of  the  fibres  of  the  thenar  and  hypothenar  muscles. 
If  this  precaution  is  taken,  the  flap  will  contain  the  superficialis 
voire  and  ulnar  arteries,  and  thus  run  no  risk  of  sloughing. 

The  hand  being  now  pronated  and  flexed  at  the  wrist-joint,  an 
incision  is  made  slightly  convex  across  the  wrist  from  one  styloid 
process  to  the  other.  The  palmar  flap  being  now  retracted,  the 
liand  is  strongly  flexed  and  the  joint  opened  ;  the  soft  parts  in  front 
and  behind  are  now  severed  with  a  circular  sweep  (the  assistant 
pulling  slightly  on  the  hand),  the  remaining  ligaments  divided,  and 
the  hand  removed.  If  the  articular  cartilages  of  the  radius  are  dis- 
eased, they  must  be  dealt  with  either  by  gouging  or,  if  necessary, 
by  a  clean  section  above  the  articular  cartilage,  a  step  which  will 
interfere  with  free  pronation  and  supination  later  on.  The  apices 
of  the  styloid  processes  should,  in  any  case,  be  removed,  but  the 
base  of  that  of  the  radius  should  always  be  left,  if  possible,  to  secure 
the  action  of  the  supinator  longus. 

The  radial,  ulnar,  the  two  interosseous,  and  the  superficialis  volte 
arteries  will  probably  need  securing.  Any  sinuses  are  now  scraped 
out  with  sharp  spoons  and  the  tendons  trimmed.  From  the  facility 
with  which  these  last  slip  up  into  their  sheaths,  antiseptic  precau- 
tions should  be  carefully  taken. 

Another  Method. — This  consists  of  marking  out  the  palmar 
flap  (but  not  dissecting  it  up),  opening  the  joint  by  a  dorsal  incision 

*  This  level  is  usiiallj  low  enough,  ir  the  parts  on  the  dorsum  are  damaged,  the 
palmar  incision  may  be  made  longer.  Mr.  Barwell  BrUiah  Medinal  Joarnal,  August 
30,  1873)  advises  bringing  the  inciiiion  as  low  as  the  crease  in  the  palm,  which  is 
due  to  flexion  of  the  fingers. 
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as  above  given,  and  then  cutting  the  palmar  flap  by  transfixion,  the 
knife  being  passed  behind  the  bones.  As  in  this  method  it  is  diffi- 
cult not  to  hitch  the  knife  on  the  pisiform  and  unciform  bones,  and 
to  avoid  a  jagged  edge  to  the  palmar  flap,  and  as  the  flexor  tendons, 
being  relaxed,  are  pulled  out  by  the  knife 
instead   of  being  cut  cleanly,  I   do    not  ^'o-  ^''• 

recommend  it. 

2.  Amputation  by  Equal  Antero- 
posterior Flaps. — The  surgeon  may  be 
obliged,  where  the  soft  parts  are  scanty,  to 
make  use  of  this  method.  The  objections 
to  it  arc  that  if  the  tissues  are  thin  there  is 
some  risk  that  the  cicatrix  may  be  adhe- 
rent to  the  bones,  and  that  these  will  be  but  poorly  covered.  Dur- 
ing healing  the  drainage  is  less  satisfactory. 

3.  Amputation  at  the  Wrist  by  the  Method  of  Du- 
breuil*  CFig.  16). — In  a  few  rare  cases,  e.  g.,  where  the  soft  parts 
on  the  back  and  front  of  the  wrist  are  much  damaged,  perforated 
by  sinuses,  etc.,  this  ingenious  method  may  be  made  use  of. 

The  hand  being  pronated,  the  surgeon  commences,  at  a  point  at 
the  junction  of  the  outer  with  the  middle  third  of  the  back  of  tlie 
forearm,  a  littlcbelow  the  level  of  the  wrist-joint,  a  convex  incision, 
which  reaches  at  its  summit  the  middle  of  the  dorsal  surface  of  the 
thumb,  and  terminates  in  front,  just  below  the  palmar  aspect  of  the 
wri^t,  at  the  junction  of  the  outer  with  the  middle  thirds  of  the 
forearm.  The  flap,  consisting  of  skill  and  fascise,  having  been 
raised,  the  two  ends  of  its  base  are  joined  by  an  incision  at  a  right 
angle  to  the  long  axis  of  the  forearm.  Finally,  disarticulation  isi 
performed,  beginning  at  the  radial  side. 

4.  Circular  Amputation  at  Wrist.— This  method  is  only 
suited  to  patients  with  thin,  lax  skins,  and  even  in  them  it  is  often 
difficult  to  raise  quickly  and  neatly  the  skin,  which  is  here  adherent 
to  some  of  the  adjacent  parts,  as  at  the  base  of  the  hypothenar  emi- 
nence. ^Moreover,  cutting  through  these  thin,  lax  skins  may  be 
followed  by  sloughing,  especially  if  their  vitality  is  impaired  by 
sinuses,  etc. 

The  hand  being  supported  by  an  assistant,  the  surgeon  draws  up 
the  skin  of  the  forearm,  and  makes  his  first  circular  incision  through 
the  E^kin  on  a  level  with  the  carpo-metacarpal  joints  of  the  little 
finger  and  thumb,  encroaching  thus  upon  the  thenar  and  hypo- 
thenar eminences,  an  inch  or  an  inch  and  a  quarter  below  the  sty- 
loid processes.  The  skin  being  retracted  by  freeing  the  soft  parts 
with  light  touciies  of  the  knife,  another  circular  sweep  is  made  just 

*  Prieis  (T  Opirationg  <le  Chirurgie,  p  ir  le  Dr.  J.  Chauvel,  p.  171. 
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above  the  level  of  the  pisiform  bone,  so  as  to  sever  cleanly  the 
numerous  tendons,  together  with  the  vessels  and  nerves.  The  joint 
is  then  opened  and  the  styloid  processes  removed. 

5.  Amputation  of  Wrist  by  Long  Dorsal  Flap.— This 
method  on  Mr.  Teale's  principle  is  not  to  be  recommended.  If  a 
skin-flap  alone  were  taken,  its  poor  vitality  would  probably  end  in 
sloughing,  while,  if  the  tendons  are  taken  up  as  well,  but  little  addi- 
tional vascularity  is  gained,  while  the  flap  is  inevitably  somewhat 
ragged. 

LIGATURE  OF  RADIAL  ARTERY  ON  THE  BACK  OF 
THE  WRIST*  (Fig.  5). 

GuiDK. — A  line  drawn  from  a  point  just  internal  to  the  apex  of 

the  styloid  process  to  the  back  of  the  first  interosseous  space. 

Rel.\tioxs:  In  Front. 

Skin,  fascia' ;  branches  of  superficial  radial 

vein,  and  of  radial  and  musculo-cuta- 

neous  nerves. 

Three  extensor  tendons  of  thumb. 

RadinI  nrtery 
on  back  of  wrist. 

Outside.  Behind.  ♦  Inside. 

V.  comes.     Styloid  process ;  external  lateral  ligament ;     V.  comes, 
trapezium ;  carpal  ligaments. 

Indications. — Few ;  usually  wounds,  e.g.,  by  the  slipping  of  a 
chisel,  by  breaking  crockery,  etc.  In  such  cases  both  endsf  would, 
of  course,  be  secured,  and  the  surgeon  would  examine  as  to  injury 
to  any  of  the  extensor  tendons  (]).  38). 

Operation. — The  incision,  li-2  inches  long,  may  be  in  the 
above  line  or  parallel  with  the  tendons.  In  either  case  it  should 
be  over  the  lower  i)art  of  the  vessel,  just  before  it  dips  between  the 
heads  of  the  first  dorsal  interosseous  into  the  palm.  It  should  be 
made  lightly,  so  as  not  to  damage  the  radial  vein  or,  deei>er  down, 
the  tendons.  The  radial  vein  being  drawn  aside  with  a  Idunt  hook, 
and  the  deep  fascia  being  carefully  oj>ened,  the  tendons  are  pulled 
out  of  the  way  and  the  artery  separated  from  its  veins.  The  liga- 
ture may  be  passed  from  either  side.  If  tlie  parts  need  relaxing, 
the  hand  should  be  hyper-extended.    All  injury  to  the  closely  con- 


*  The  so-cnlled  "t«bati6re  anatomique,"  a  triangular  Mpacc  bounded  externally 
by  the  extensor  ossis  nietaear|u  and  extensor  prinii  internoiiit,  internally  by  the 
extensor  seciindi  internodii ;  its  apex  is  formed  by  the  meeting  of  these  tendonn, 
and  its  base  by  the  lower  edge  of  the  posterior  annular  ligament  or  base  of  the 
radins. 

t  Mr.  Butcher  (Opemtive  Surgery,  p.  407)  states  thr.t  the  distal  end  of  the  artery 
is,  after  the  division  of  the  vessel,  difficult  to  find,  owing  to  its  tendency  to  retract. 
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tigous  tendon-sheaths  must  be  avoided;  and,  for  the  same  reason, 
union  of  the  wound  without  suppuration  is  particularly  indicated 
here. 


CHAPTER  III. 
OPERATIONS  ON  THE  FOREARM. 

LIGATURE  OP  RADIAL  IN  THE  FOREARM  (Fig.  17). 

Ix  the  upper  two  thirds  the  artery  is  sub-muscular ;  in  the  lower 
third  it  is  sub-fascial. 

Line. — From  the  centre  of  the  bend  of  the  elbow  (where  the  ar- 
tery is  given  oflF  opposite  to  the  neck  of  the  radius)  to  a  point  just 
internal  to  the  styloid  process  of  the  radius. 

Guide. — The  above  line,  and  the  inner  aspect  of  the  supinator 
longus. 
Relations:  In  Front. 

Skin,  fascia?. 

Branches  of  musculo-cutaneous  nerve,  espe- 
cially below. 
Superficial  is  vola?  below. 
Transverse-branches  of  vence  comites. 
Supinator  longus  overlapping. 
Outside.  Inside. 

Supinator  longus.  Pronator  radii  teres. 

Radial  nerve  (middle  third).  Flexor  carpi  radialis. 

Vein.  Vein. 

Radial  artery 
in  forearm. 

Behind. 
Biceps. 

Supinator  brevis. 
Pronator  radii  teres. 
Flexor  sublimis  digitorum. 
Flexor  longus  poUicis. 
Pronator  quadratus. 
Radius. 
Indications. 

(1)  Wounds ;  stabs ;  cuts  with  glass,  etc. 

(2)  Traumatic  aneurism. 

In  these  cases,  the  limb  having  been  rendered  evascular  by  Es- 
march's  bandages,  the  surgeon  opens  the  swelling,  turns  out  the 
clot,  and  ligatures  the  artery  above  and  below.    If  he  prefer  it,  he 
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Fig.  17. 


may  snip  imt  the  swelling  and  twist  both  ends  of  the  artery.     The 

first  method  is,  on  the  whole,  the 
nio.st  generally  applical)le. 

(3)  Puiioturod  wounds  of  pnhtmr 
arch.  Ligature  of  the  radial  an«l  ul- 
nar is  i>referred  hy  some,  Viut  the 
reader  is  referred  to  the  remarks  at 

]..  on. 

.\.  Ligature  in  Lower  Third 
of  Forearm  (Fi^'.  17).— The  hand 
Ixinj:  eomplctcly  supinated  and  the 
wrist  extended  at  first,  the  surgeon, 
seated  comfortably,  makes  an  incision 
2  inches  lonjr,  midway  between  the 
tendons  of  the  supinator  longus  and 
flexor  carpi  radialis,  or  (if  there  be 
much  swelHnp't  exactly  in  the  line  of 
the  artery,  going  lightly*  tlirough 
the  skin  and  subcutaneous  tissue. 
A  large  branch  of  the  radial  vein, 
whieli  is  usually  met  with  subcuta- 
neous and  just  under  the  incision,  ifl 
now  drawn  aside  or  divided  between 
two  ligatures.  The  deep  fascia  is  slit 
up  on  a  director,  an<l  the  wri.st  now 
tk'xed  to  relax  the  parts.  The  artery 
being  separated  from  the  vena' com - 
ites.t  the  needle  may  be  parsed  in 
either  direction.  Damage  to  any  of 
the  tendon-sheaths  should  be  most 
carefully  nvoidcd. 

H.  Ligature  of  Radial  Artery 
in  Middle  Third  of  Forearm. 

CJiilu;. —  Line  of  artery,  {•.  53. 

Rklations,  p.  53.  The  nerve  is 
imw  (III  the  outer  side  of  the  artery, 
but  not  very  close  to  it. 

Tlie  steps  are  very  much  us  above, 
but  the  artery  is  lying  dee|>er.     Tlie 


I 


In  the  upper  drawing  llgktare  of  the 
linichiRl  111  fnintorthoenN-iwisKliiivvn. 
The  bicf  p-i  li'udon  lnouulde  tin?  nrii'ry, 
givii)«c  Mtr  in  the  tipp«r  nnscle  of  the 
wound  Uie  btripitAl  fasctn  ;  uloiig  the 
lower  bnrder  of  the  wound  lie*  the 
mcdliin  nervt*.         • 

The  rt^nialiilng  drawings  show  Hgn- 
lurc  of  t^e  riidisl  and  ulnar.  In  tho 
lower  two  liffurcM  t«X)  uiucli  of  the  arte- 
rlc»  U  iliown. 


*  So  Rs  to  nvnid  lite  rnrlJaL  vein,  wliidi  alwavn,  and  tliu  siiperficialis  vo)n>,  which 
Buroetinief,  lie  etii[i«rtk'ial  here,  jimt  under  the  deep  fnscia,  wliicFi  is  very  thin.  On 
tlie  dewl  siiiKjeot,  e^4fleoially,  it  is  easy  f jr  the  xtudent  to  get  down  to  or  below  the 
iirterv  willi  his  first  ineisitm, 

t  These,  owing  in  ilie  free  collateral  venoiis  ciirrenU,  luay  be  tied  in  if  it  la  found 
very  diffiuuh  to  sepiirnte  tlie  in  rroiii  the  artery. 
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incision  over  the  middle  third  of  the  artery  should  be  fulV^-  two 
inches  long,  the  parte  well  relaxed  when  the  deep  fascia  is  ojicned, 
the  inner  aspect  of  the  supinator  longus  must  be  defined,  and  this 
muscle  drawn  well  outwards.  The  needle  must  be  passed  from 
without  inwards. 

C.  lagatore  of  Radial  Artery  in  Upper  Third  of  Pore- 
arm  (Fig.  17). 

Guide. — Line  of  artery,  and  inner  aspect  of  supinator  longup. 

Relations,  p.  53. — The  nerve  is  on  the  outer  side,  but  well  re- 
moved from  the  artery.  The  vessel  itself  lies  somewhat  obliquely 
as  it  passes  from  the  middle  of  the  elbow  triangle  to  the  outer  side 
of  the  forearm. 

In  a  muscular  arm  it  is  very  easy  to  get  into  difficulties  by  not 
hitting  oflf  the  right  inter-muscular  septum,  and  thus  getting  too 
near  the  middle  line  of  the  forearm,  unless  the  line  of  the  artery  is 
remembered.  An  incision,  at  least  2J  inches  long,  is  made  over  the 
upper  third  of  the  artery,  in  the  nbove  line.  Any  branches  of  the 
radial  vein  are  drawn  out  of  the  way,  and  secured  with  catgut  liga- 
tures. The  deep  fascia  is  slit  up  to  the  full  extent  of  the  wound-, 
along  a  white  line  which  marks  the  interval  between  the  supinator 
longus  and  pronator  radii  teres.  These  muscles  may  be  known  by 
the  direction  of  their  respective  fibres  (Fig.  17),  the  former  going 
straight  down  along  the  radius,  and  the  latter  obliquely  downwards 
and  outwards  to  the  centre  of  this  bone.  The  muscles  being  re- 
laxed by  bending  the  elbow  and  wrist  joints,  and  the  cellular 
interval  between  them  having  been  opened  cleanly  with  a  director, 
they  are  drawn  aside  with  blunt  hooks,  and  the  pulsation  of  the 
vessel  felt  for.  The  vente  cOmites  having  been  separated,  the  ni'edle 
may  be  passed  from  without  inwards. 

LIGATUHE  OP   ULNAR  ARTERY  IN  THE  PORE- 
ARM  (Fig.  17). 

Line. — As  this  artery  takes  a  very  oblique  course  inwards  to  the 
ulnar  border  of  the  forearm  before  it  runs  down  parallel  with  this 
border  to  the  wrist,  the  surface-marking  for  the  lower  two-thirds  of 
the  vessel  will  be  a  line  drawn  from  the  front  of  the  internal  con- 
dyle to  the  outer  side  of  the  pisiform  bone. 

Guide. — The  above  line,  and,  in  the  lower  third,  the  outer  aspect 
of  the  flexor  carpi  ulnaris. 

Relations  in  Forearm: 

In  Front. 

Skin  ;  superficial  and  deep  fascia?. 
Branches  of  internal  cutaneous,  ulnar  cutaneous 
nerve,  and  anterior  ulnar  vein. 
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Median  nerve. 
Pronator  radii  teres. 
Flexor  carpi  radialis. 
Pal  maris  longus. 
Flexor  digitoruni  sublimis. 

Outside.  Inside. 

Flexor  digitorutn  sublimis.  Flexor  carpi  ulnaris. 

Vein.  Ulnar  nerve. 


Vein. 


Ulnar  artery 
in  forearm. 


Behind. 
Brachialis  anticus. 
Flexor  profundus  digitorum. 

Indications. — These  arc  the  same  as  for  the  radial,  pp.  53,  54. 

Ligature  of  Ulnar  Artery  in  Lower  Third  of  Forearm 

(Fig.  17). — Position  of  hand  supinated,  to  begin  with.  An  incision 
two  inches  long,  id  made,  lightly  at  first,  along  the  outer  border  of 
the  flexor  carpi  ulnaris,  the  superficial  veins  avoided,  and  the  deep 
fascia  opened.  The  wrist  is  then  flexed,  the  flexor  carpi  ulnaris 
drawn  gently  inwards,  the  veins  separated  from  the  artery  if  pos- 
sible, and  the  ligature  passed  from  within  outwards  away  from  the 
nerve.  Care  is  to  be  taken  to  avoid  opening  the  sheaths  of  the 
tendons. 

Ligature  of  Ulnar  Artery  in  Middle  Third*  of  Fore- 
arm (Fig.  17). — The  position  of  the  limb  being  as  before,  an  in- 
cision, quite  3  inches  long  in  a  muscular  ann,  is  made  in  the  above- 
given  line  of  the  artery  over  its  middle  third.  Any  superficial 
veins  being  drawn  aside  or  secured  with  double  ligatures,  and  the 
wound  s])onged  dry,  a  white  line,t  which  indicates  the  intermuscu- 
lar  septum  between  the  flexor  carpi  ulnaris  and  the  flexor  sublimis, 
is  looked  for.  If  the  incision  is  not  directly  over  this,  the  edges  of 
the  superficial  wound  may  be  carefully  cleared  a  little  to  one  side 
or  tlie  other  till  the  septum  is  found,  or,  with  the  finger-tip,  the 
sulcus  between  the  above  muscles  may  be  sought  for.  The  deep 
fascia  having  been  slit  up  to  the  full  length  of  the  wound  on  a 
director,  a  muscular  branch  which  will  serve  as  a  guide  to  the 
artery  will  often  be  found  coming  up  in  the  inter-muscular  space. 


*  The  artery  is  only  ligatured  in  its  upper  third  for  wounds;  it  is  necessary  to 
remember  the  course  of  the  vessel — oblique  from  without  inwanis  -and  to  divide 
sufficiently  the  superficial  flexors  which  lie  over  it. 

t  This  line  may  be  wanting.  It  is  often  but  little  marked,  and  occasionally 
fatty,  in  the  bodies  of  the  aged. 
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The  cellular  tissue  here  being  carefully  torn  through,  the  muscles 
are  relaxed  by  bending  the  wrist  and  elbow ;  retractors  are  now 
introduced  well  into  the  wound,  this  sponged  dry,  and  the  artery 
looked  for.  The  nerve  which  lies  to  the  inner  side,  and  which 
joins  the  artery  at  the  junction  of  the  middle  and  upper  thirds  of 
the  forearm,  may  be  seen  first.  The  artery  being  cleared,  and  the 
vensB  comites  separated  from  it,  the  ligature  is  passed  from  within 
outwards. 

Tills  is  the  only  ligature  in  the  forearm  which  will  give  trouble 
in  the  dead  subject  owing  to  the  depth,  and  sometimes  the  difficulty 
of  hitting  off  the  intermuscular  septum.  Being  frequently  set  as 
an  examination  test,  the  operation  should  be  carefully  studied  by 
those  at  work  on  the  dead  body. 

Difficulties  and  Mistakes. 

1.  Depth  of  the  vessel  in  a  well-developed  limb. 

2.  Making  the  incision  too  short,  or  too  much  to  the  inner  or  the 
outer  side,  and  thus  finding  a  wrong  septum,  e.g.,  one  between  the 
flexor  carpi  ulnaris  and  the  flexor  digitorum  profundus,  or  that 
between  the  flexor  digitorum  sublimis  and  the  palmaris  longus. 

Aids. 

1.  Keeping  carefully  to  the  above-given  line. 

2.  Hitting  off  the  right  intermuscular  septum  and  corresponding 
sulcus. 

3.  Finding  a  muscular  branch,  and  using  it  as  a  guide  to  the 
artery. 

If  a  wrong  space  is  much  opened  up  in  the  living  subject,  the 
contiguous  muscles  should  be  brought  together  with  chromic  cat- 
gut sutures  cut  short,  due  drainage  being  provided. 

EXCISION  OF  RADIUS  OR  ULNA. 

Indications. — (1)  Sequestra;  (2)  Compound  fractures;  (3)  New 
growths,  especially  myeloid.  It  is  only  in  the  last  class  of  cases 
that  any  special  difficulty  will  occur,  and  it  is  to  these,  accordingly, 
that  the  following  account  applies. 

Operation  for  Removal  of  Radius.— This  is  the  bone  of 
the  forearm  in  which  myeloid  sarcomata  usually  originate.  The 
following  is  taken  from  a  most  successful  case  by  Mr.  H.  Morris,* 
in  which  he  removed  the  radius  and  ulna  extensively,  for  a  mye- 
loid growth  originating  in  the  former,  and  firmly  attaching  the 
ulna  to  it.  Esmarch's  bandage  being  applied,  a  long  incision  was 
made  over  the  outer  side  of  the  radius,  from  the  styloid  process 
to  the  upper  third.     The  radial  nerve  was  used  as  a  guide  to  the 


*  ain.Soe.  Tram.,  vol.  x.  p.  138. 
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interval  between  the  supinator  longus  and  extensor  carpi  radialis 
longior,  Mr.  Morris  having  found  on  the  dead  subject  that  he  could 
most  readily  separate  the  soft  structures  fronti  the  front  and  back  of 
the  radius  by  going  between  those  muscles,  and  keeping  the  supi- 
nator to  the  fore  j)art  of  the  incision.  The  supinator  longus  and 
pronator  teres  at  their  insertions  being  detached  from  the  radius, 
the  bone,  when  freed  of  its  muscles  in  front  and  behind,  was  sawn 
through  at  the  lower  edge  of  the  supinator  brevis.  A  second  lon- 
gitudinal incision,  of  less  extent  than  the  first,  was  made  along  the 
inner  side  of  the  ulna  from  the  wrist-joint  upwards,  and  through  it 
the  rest  of  the  soft  parts  se])arated  from  the  tumor  and  ulna.  This 
bone  was  sawn  between  3  and  4  inches  above  the  wrist,  and  the 
lower  ends  of  both  bones  disarticulated  by  opening  the  wrist-joint 
on  the  inner  side.  The  entire  tumor,  with  the  ulna  and  pronator 
quadratus,  was  then  removed  en  maaae.  The  anterior  interosseous 
artery  was  divided  just  above  the  i)ronntor  quadratus,  but  no  other 
large  branches  were  injured.  The  wounds  healed  in  about  seven 
weeks.  As  soon  as  a  light  leather  splint  was  moulded  on  to  the 
forearm  and  wrist,  the  usefulness  of  the  hand  steadily  increased. 
Four  years  later  Mr.  Morris  brought  the  patient  before  the  Clinical 
Society  (IVans.,  vol.  xiii.  p.  155,  pi.  vi.).  The  following  was  her 
condition :  There  was  no  sign  of  recurrence.  By  the  aid  of  a 
simple  leather  splint,  the  patient  was  able  to  nurse,  dress,  carry, 
and  wash  and  care  for  her  children,  do  her  ordinary  household 
work,  and  wash  the  house-linen.  She  could  also  stitch  and  darn, 
and  pick  up  a  pin.  Latterly,  since  contniction  has  taken  i)lacc,she 
could  hold  her  hand  out  straight  without  any  support.* 

Operation  for  Removal  of  Ulna. — In  the  very  much  rarer 
cases  of  myeloid  tumors  springing  from  the  ulna,  the  following  may 
be  the  course  adopted.  The  account  is  tJiken  from  a  paper  by  Mr. 
Lucas  I^Clin.  Sf)C.  Tram.,  vol.  x.  p.  135).  A  longitudinal  incision, 
about  4  inches  long,  exposed  the  tumor  between  the  flexor  and  ex- 
tensor carpi  ulnaris.  In  making  this  the  dorsal  branch  of  the  ulnar 
nerve  was  divided.  The  soft  parts  being  next  retracted,  the  bone 
was  exposed  above  the  level  of  the  tumor,  and  sawn  through.  The 
piece  connected  with  the  tumor  was  next  drawn  out  of  the  wound, 
while  the  interosseous  membrane  was  divided,  and  the  extensor 
indicis  on  the  posterior  and  the  pronator  quadratus  on  the  anterior 
separated  from  the  tumor.  The  removal  was  completed  by  divid- 
ing the  ligaments  of  the  lower  radio-ulnar  joint,  the  attachment  of 
the  triangular  fibro-cartilage  to  the  ulna  and  the  internal  lateral 

*  After  tli«ie  operations",  as  in  any  in  which  tiie  flexors  and  extensors  of  the 
fingers  must,  of  necessity,  lie  meddled  with,  jiassive  movement  of  the  finger  should 
be  commenced  very  early,  and  energetically  {tersevered  with. 
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ligament.    The  patient  left  the  hospital  in  five  weeks,  the  resulting 
usefulness  being  excellent. 
Excision  of  Badius  and  Ulna  in  Military  Surgery.— 

By  this  is  meant  deliberate  removal  of  portions  of  these  bones 
damaged  by  gunsho.t  or  other  injuries,  not  the  mere  picking  away 
of  spicula  and  fragments. 

Dr.  Otis*  divides  the  cases  into  the  three  groups  of  primary,  in- 
termediary (before  the  thirtieth  day),  and  secondary  (after  the 
thirtieth  day).  Though  caries  and  attempt  at  repair  were  met 
with  in  these  latter  cases,  there  was  no  time  for  invagination  of 
sequestra.  Thus  they  were  very  difTerent  from  necrosis  operations, 
and  hence,  in  great  measure,  the  high  mortality.  Of  the  primary 
10  per  cent,  of  the  intermediary  19  per  cent.,  ended  fatally  ;  the 
mortality  of  the  secondary  was  nearly  as  high  as  that  of  the  primary 
excisions. 

The  concluding  observations  of  Dr.  Otis  are  worthy  of  the  most 
careful  attention  of  military  and  naval  surgeons. 

"  Of  this  large  number  of  excisions  in  the  continuity  of  the  fore- 
arm there  is  little  to  remark  save  that,  in  the  aggregate,  the  mor- 
tality of  shot  fractures  of  the  bones  of  the  forearm  appears  to  have 
been  sensibly  augmented  by  operative  interference,  and  that  I  have 
sought  in  vain  for  a  single  instance  in  which  a  formal  excision  of  a 
portion  of  the  shaft  of  either  radius  or  ulna  had  a  really  satisfactory 
result  as  regards  the  functional  utility  of  the  limb.  The  represen- 
tations of  Baudens  of  his  Algerian  experience  led  the  German  sur- 
geons to  practice  these  excisions  in  the  shafts  of  long  bones  to  some 
extent  in  the  Danish  and  Austrian  campaigns,  with  very  unsatis- 
factory results.  Similar  operations  were  resorted  to  with  compara- 
tive frequency  during  the  American  War,  and  the  results  plainly 
indicate,  I  think,  that  formal  primary  operations  of  this  nature 
should  be  banished  from  the  practice  of  military  surgery.  It  is 
bad  enough  to  remove  adherent  primary  sequestra,  for  our  museum 
abounds  in  examples  where  such  fragments  have  retained  their 
vitality,  and  maintained  the  continuity  of  long  bones;  it  is  worse 
to  deliberately  remove  unoffending  healthy  portions  of  the  bone. 
The  mortality  greatly  exceeding  that  of  the  expectant  conservative 
treatment,  the  numerous  consecutive  amputations,  and  the  large 
proportion  of  hopelessly  deformed  limbs  sufficiently  condemn  such 
operations.  I  have  found  nothing  in  the  reports  of  surgery  of  the 
late  Franco-German  War  that  was  not  conformable  to  these  con- 
clusions." 

Sir  T.  Jjongmoref  brings  the  following  striking  experience  to 


*  Afed.  and  Surg.  Hist,  of  the  War  of  the  RebeUion,  pt.  ii.  p.  93o  ct  seq. 
t  Syst.  of  Surg.,  vol.  i.  p.  544. 
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bear  on  these  cases :  "  I  have  seen  many  of  these  fractures  in  which 
primary  resection  of  a  portion  of  the  entire  shaft  by  a  shot  has 
occurred,  and  have  not  met  with  bony  union  in  any  case  where  the 
gap  was  a  full  inch  in  amount." 
Causes  of  these  Resections  doing  111  or  Failing. 

1.  Osteomyelitis. 

2.  Pytvmia. 

3.  Hectic. 

4.  Haemorrhage. 

5.  Painful  irritable  cicatrices. 

6.  Non-union.    False  joint.    Flail-like  limb. 

7.  Displacement  of  the  hand  at  the  wrist. 

8.  Permanent  contraction  of  flexor  or  extensor  tendons. 

AMPUTATION  OP  FOREARM  (Figs.  18, 19,  20). 

Practical  Anatomical  Points.— In  this  frequently  performed 
operation  the  following  should  be  kept  in  view : 

(«)  The  two  bones  are  not  fixed,  like  those  in  the  leg,  but  mov- 
able. This  mobility  may  prevent  their  being  parallel  when  the 
knife  is  sent  across  in  transfixion,  and  thus  lead  to  penetration  of 
the  interosseous  membrane ;  it  must  also  be  remembered  in  sawing 
the  bones.  Lastly,  on  this  mobility  in  pronation  and  supination 
depends  the  usefulness  of  the  stump,  which  must  therefore  be  left 
as  long  as  possible,  the  bones  being  always,  when  practicable,  sawn 
well  below  the  insertion  of  the  j)ronator  radii  teres  into  the  middle 
of  the  outer  surface  of  the  radius. 

(?)  In  the  upper  part  of  the  forearm,  both  in  front  and  behind, 
are  fleshy  bellies ;  below,  the  soft  parts  are  increasingly  tendinous. 
Furthermore,  the  anterior  border  of  the  radius  and  the  posterior  of 
the  ulna,  especially  of  the  latter,  are  largely  subcutaneous. 

Different  Methods. 

1.  Skin  flaps,  with  circular  division  of  muscles,  etc. 

2.  Transfixion  flaps. 

3.  Circular. 

4.  Teale's. 

1.  Amputation  of  Forearm  by  Skin  Flaps,  with  Circu- 
lar Division  of  Muscles,  etc.  (Figs.  18, 19).— While,  in  an  ampu- 
tation so  often  called  for,  it  is  well  to  practice  several  methods,  none, 
on  the  whole,  answer  so  well  as  this,  for  the  following  reasons:  («) 
By  cutting  one  flap  a  little  longer  than  the  other,  sufficient  skin 
can  always  be  obtained  to  give  a  good  stump.  (y3)  Transfixion, 
while  quite  unsuited  to  the  lower  third,  owing  to  the  numerous 
tendons,  can  only  be  performed  in  the  upper  third  in  moderately 
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FlO,  18. 


muscular  forearms  with  ultimate  witiefaction.  For  in  ii  bulky, 
fleshy  limb  (as  in  a  case  of  accident  in  a  uinle  adult)  it  is  not  easy 
always  to  cut  the  skin  longer  tluin 
the  muscles  in  bringing  out  the 
knife,  and  so  to  prevent  the  teu- 
dency  of  the  fleshy  bellies  to  pro- 
trude while  the  flaps  are  being 
united ;  and  a  little  later,  these 
muscles,  with  large  surfaces  cut 
obliquely,  give  rise  to  a.  good  deal  of 
blood-stained  oozing,  which  is  very 
lik»'Iy  to  cause  tension,  suppuration,  iuid  delay  in  healing. 

The  brachial  being  secured  with  hu  Esmarch's  bandage,  the  nrni 
extended  from  the  side,  willi  the  forenrin  pronated  and  the  luuid 
Bt^-adied  by  an  assistant,  the  surgeon,  stmiding  outside  the  liiid)  on 
the  right,  and  inside  it  in  the  case  of  the  left  side,  places  his  left 
index  and  thumb  on  the  borders  of  the  radius  and  ulna,  at  the  spot 
where  he  intends  to  sa^v  the  bones  (Fig.  18).*    The  point  of  a  nar- 


FiG.  19. 


L 


Tow-bladed  knife  (about  4  inches  long),  or  a  small  catlsn,  is  then 
inserted  just  below  the  index,  carried  along  the  bone  for  3  inches, 
and  then  curved  suddenly  across,  so  as  to  mark  out  a  broad  tirched, 
not  a  pioinled,  Hap  <!Fig.  10),  and  carried  up  along  the  bone  neiirest 
to  the  surgeon  to  a  point  just  below  the  thumb. 

This  flap  is  then  dissected  uj)  without  scoring,  consisting  of  nkin 
and  fasciop.*    The  forearm  is  next  raised  by  the  assistant  holding 


•  The  under  surface  of  u  Bii-c.ille«l  skin  flajt  shoulil  always,  when  poswible,  show 
a  few  uiii^culnr  fibres;  this  showti  thai  the  deep  fascia  is  preecnt,  in  which  the 
veKeia  ran  down  to  send  up  branched  to  supply  theskiu. 
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the  hand,  so  that  its  pahnar  aspect  faces  the  surgeon  *  who  cuts  a 
similar  flap  from  the  anterior  surface,  but  one  only  about  2  inches 
in  length.  The  flaps  being  retracted,  the  soft  parts  are  divided  with 
a  circular  sweep  close  to  the  base  of  the  flaps,  this  being  repeated 
once  or  twice  till  the  bones  are  (juiti?  exposed.  The  knife  is  then 
passed  between  the  bones,  so  as  to  divide  the  interosseous  mem- 
brane, and  the  periosteum  next  cleanly  cut  in  a  circle  where  the 
saw  is  to  pass.  The  bones  are  then  sawn  through,  with  the  following 
precautions :  The  heel  being  placed  on  the  bones,  it  is  drawn  lightly 
but  firnih'  towards  the  operator  two  or  three  tim^s,  so  as  to  make  a 
groove.  With  a  series  of  light  sweeps,  in  which  the  whole  length 
of  the  T5aw  is  used,  the  two  bones  are  then  cut  through  together,t 
the  limb  being  kept  supinated  during  the  use  of  the  saw,  so  as  to 
keep  the  bones  as  parallel  as  possible. 

The  assistant  in  charge  of  the  lower  part  of  the  limb  must  be 
most  careful  to  hold  it  steady ;  if  he  <lepress  at  all,  the  bones  will 
certainly  splinter  when  half  sawn  through  ;  if,  on  the  other  hand,  he 
raise  the  parts,  the  sa\t  will  be  locked. 

Any  tendons  recjuiring  it  are  then  trimmed,  and  the  vessels  liga- 
tured or  twisted.  These  are  usually  four — viz.,  the  radial,  under 
cover  of  the  supinator  hmgus,  close  to  its  bone;  the  ulnar,  coveretl 
by  the  flexor  carpi  ulnaris,  on  the  front  of  the  ulna.  Their  respec- 
tive nerves  are  good  guides  to  the  arteries,  save  quite  low  down, 
when  the  radial  has  gone  to  the  back  of  the  limb.  The  anterior 
interosseous  is  found  on  the  front  of  the  interosseous  membrane, 
and  the  posterior  interosseous  between  the  deep  and  superficial 
extensors. 

If  the  surgeon  prefer  it,  instead  of  having  the  forearm  raised  so 
as  to  foce  him  while  he  shapes  tlie  flap  from  the  anterior  or  flexor 
surface,  he  will  tell  the  assistant  to  conii>letely  supinate  the  forearm, 
and  proceed  to  make  the  flap  with  the  limb  in  this  position. 

2.  Amputation  of  Forearm  by  Transfixion  Flaps  (Fig. 
20). — In  the  case  of  a  moderately  muscular  forearm  the  surgeon 
may  make  use  of  this  method  in  amputating  through  the  middle  of 
the  forearm.    For  reasons  already  given  (p.  60),  this  method  is  not 


*  Care  niiistt  be  taken  to  keep  the  bones  parallel  now  and  thronghout  the  opera- 
tion. 

f  Some  advise  that  the  more  movable  radius  Hhould  be  divided  before  the  section 
of  the  ulna  is  completed.  If  the  saw  is  used  iiglitly  and  swiftly,  both  bones  will  be 
sawn  simultaneously.  The  student  usually  commits  these  faults  in  the  use  of  the 
saw — he  bears  too  heavily  on  it,  thus  locking  it  or  fracturing  the  bone,  and  he 
makes  but  short  sweeiM,  using  half  of  the  instrument  only. 
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(Fergusson.) 


recommended,  but  the  rapidity  with  which  it  can  be  done  recom- 
mends it  to  the    notice  of 

those  who  may  have  to  treat  ' 

wounded  in  war  on  a  large 
scale,  or  railway  accidents 
where  more  than  one  limb 
requires  amputation.  The 
limb  being  abducted,  and  the 
forearm  supported  and  pro- 
nated,  with  the  bones  as  par- 
allel as  possible,  the  surgeon, 
standing  outside  the  right 
and  inside  the  left  limb,  lifts 
up  the  soft  parts*  at  the  spot 
where  he  intends  to  saw  the 
bones,  and  sends  a  narrow- 
bladed  knife  (4  to  5  inches 
long)  across  the  limb,  enter- 
ing it,  and  bringing  it  out 
just  above  the  bones.  He 
then,  by  cutting  downwards  and  forwiirds,  shapes  as  broad  a  flap 
as  possible  with  a  steady  sawing  movement,  taking  care,  before 
bringing  out  the  knife,  to  cut  the  skin  longer  than  the  muscles  by 
continuing  the  use  of  the  knife  after  the  latter  are  felt  to  be  cut 
through.  The  flap  should  be  3  to  4  inches  long,  according  to  the 
condition  of  the  tissues  on  tiie  other  surface  of  the  limb,  and  each 
made  as  broad  as  possible  and  bluntly  rounded  as  they  arc  finished. 

The  tissues  on  the  front  are  tlien  lifted  from  the  bones  and  trans- 
fixed by  passing  the  knife  across  immediately  above  the  bones  at 
the  base  of  the  first-made  flap,  the  limb  being  now  supinated.  As 
in  this  second  transfixion  the  skin  on  the  farther  side  of  the  limb 
may  be  punctured,  it  is  well  for  the  surgeon  to  liold  down  its  cut 
edge  witli  a  finger.  The  second  flap  is  then  cut,  broad,  well-rounded, 
and  2i  to  3  inches  long  according  to  the  length  t)f  the  anterior. 
The  flaps  are  then  retracted,  the  soft  parts  severed  with  a  circular 
sweep,  the  interosseous  membrane  divided,  and. the  rest  of  tlie 
operation  completed  as  in  the  method  first  described  (p.  62). 

A  verj'  rapid  and  effective  modification  of  the  above  is  the  fol- 
lowing :  As,  owing  to  the  inequality  of  the  soft  parts  on  tlie  back  as 
compared  with  those  on  the  front  of  the  forearm,  and  also  from  the 
proximity  of  the  ulna  to  the  surface  here,  transfixion  of  a  dorsal 
flap  is  not  always  easy,  a  quicker  method  is  as  follows :  A  skin 
flap,  3§  inches  long,  broad  and  well  rounded,  being  marked  out  on 


*  This  step  is  most  useful — in  fact,  essential.     It  is  often  fDi-gotien. 
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the  posterior  aspect  of  the  limb,  the  knife  is  immediately,  without 
being  tiikon  off,  j)ushed  across  in  front  of  the  bones  and  made  to 
cut  a  Hap,  l)y  transfixion,  2i  inches  long,  the  skin  being  c«t  longer 
than  the  muscles  (p.  <>3).  The  dorsal  skin  flap  is  then  dissected  up, 
the  flaps  retracted,  and  the  bones  cleared  as  before. 

3.  Amputation  of  Forearm  by  Circular  Method.— This 
method  is  not  recommended  liere  owing  to  the  flat  shape  of  the 
limb  and  the  adhesion  of  the  deep  fascia  above  to  the  muscles.  It 
maybe  jjcrformed  as  follows:  The  surgeon,  standing  outside  the 
limb,  which  is  kept  sui)inated,  having  drawn  the  skin  well  up- 
wards, passes  a  knife  un<ler  the  forearm,  then  above,  and  so  around 
it  till,  by  drojiping  the  point  vertically,  the  back  of  the  knife  looks 
tow^ards  him,  and  its  heel  is  resting  on  the  part  of  the  forearm  which 
is  nearest  to  him.  An  incision  is  then  made  circularly  through 
skin,  superficial  and  deep  fascia-,*  round  the  whole  circumference 
of  the  linib  2J  inches  below  the  i>oint  where  the  bones  are  to  be 
sawn. 

A  circular  flai>  of  tissues  liaving  been  turned  back  as  high  as  the 
point  of  bone  section,  a  second  and  much  firmer  circular  sweep  i» 
here  made  through  everything  down  to  the  bones,  this  being  re- 
peated till  all  the  soft  parts  are  cut  clean  and  square.  If  there  is 
any  doubt  about  tlie  sufliciency  of  coverings  to  the  bones,  the  soft 
parts  around  these  ujay  l)e  freed  a  little  higher  (care  being  taken 
not  to  prick  the  radial  or  ulnar);  the  soft  parts  are  then  vigorously 
and  finally  retracted,  and  the  bones  sawn  through,  with  the  pre- 
cautions given  at  p.  62. 


CHAPTER  IV. 

OPERATIONS  IN  THE  NEIGHBORHOOD  OF  THE 
ELBOW-JOINT. 

AMPUTATION  AT  ELBOW- JOINT  (Fig.  21). 

This  operation  gives  excellent  results,  good  flaps  being  obtain- 
able from  the  thick  soft  parts  in  front  and  from  the  skin  behind, 
which  is  well  used  to  pressure.  Furtheruiore,  there  are  no  bones  to 
saw. 

It  has  not  been  performed  as  often  as  it  might  have  been,  owing, 


*  It,  in  raifling  the  cuff  like  tliip,  niiiA<ciil:ir  fibrea  are  seen  on  the  under  biirface, 
the  prescnc-c  of  the  deep  fascia  and,  thus,  a  letter  blood  !<upply  will  Im  a^wured 
than  by  the  quicker  method  of  simply  (»eeling  the  skin  and  subcutaneous  tissue  off 
the  deep  fascia. 
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perhaps,  to  the  belief  which  some  surgeons  have  held  that  car- 
tilaginous surfaces  left  in  a  wound  are  a  source  of  delay  in  healing ; 
from  the  fact  that  any  disarticulation,  however  simple,  is  considered 
to  complicate  an  amputation ;  and  because,  owing  to  the  expanded 
end  of  the  humerus,  the  resulting  wound  is  somewhat  larger  than 
in  amputation  through  the  lower  third  of  the  humerus. 

Practical  Points. 

(a)  The  internal  condyle  is  nearly  }  inch  below  the  level  of  the 
external. 

(,9)  The  joint  is  opened  most  easily  on  the  outer  side. 

(y)  There  are  masses  of  muscles  on  the  front  and  sides ;  of  the 
latter,  those  on  the  outer  side  (owing  to  the  presence  of  the  supinator 
longus)  retract  more  powerfully  than  those  on  the  inner. 

(rf)  The  skin  on  the  back  of  ihe  joint  is  well  used  to  pressure,  and 
is  connected  by  fibrous  bands  to  the  back  of  the  ulna. 

Methods.— Owing  to  the  vascularity  of  the  parts,  any  of  the 
following  may  be  made  use  of  I  would  advise  the  student  to 
practice  the  first  especially. 

i.  Long  anterior  flap  with  short  posterior  (Fig.  21). 

ii.  Lateral  skin  flaps,  or  a  modification  of  this  by  a  single  ex- 
.ernal  flap. 

iii.  Circular. 

iv.  Long  posterior  flap, 
v.  Long  anterior  flap. 

i.  Long  Anterior  Flap  (usually  by  Transfixion),  with 
Short  Posterior  Flap  (Fig.  21). — This  method  gives  an  excellent 
covering  to  the  front  of  the  humerus,  allows  of  easy  drainage,  and 
preserves  skin  which  is  well  used  to  ])re8sure. 

The  brachial  being  controlled  a  little  above  its  centre,*  the  fore- 
arm being  held  somewhat  flexed  and  completely  supinated,  the 
surgeon,  standing  on  the  inner  side  in  the  case  of  the  left,  and  out- 
side the  right  limb,  raises  the  soft  parts  in  front  of  the  elbow  tri- 
angle, and  sends  his  knife,  held  horizontally,  across,  just  in  front  of 
the  joint.  Thus,  entering  it  an  inch  below  the  internal  condyle 
and  bringing  it  out  li  inch  below  the  external  one,  he  cuts  a  well- 
rounded  flap,  3  inches  long,  taking  care,  as  the  knife  emerges,  that 
the  skin  is  cut  longer  than  the  muscles.  Then,  passing  his  knife 
behind  the  limb,  and  looking  over,  the  surgeon  joins  the  two  ends 
of  the  base  of  his  first  incision  by  a  convex  cut  through  the  skin 
over  the  back  of  the  olecranon,  so  as  to  mark  out  a  flap  1 J  inch 
long.     This  is  raised  without  scoring,  care  being  taken  to  keep 


*  The  owistant  who  has  charge  of  the  Esmarch's  bandage,  and  who  is  steadying 
the  arm,  should  draw  the  skin  on  the  back  of  the  elbow-joint  somewhat  upwards. 
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the  posterior  aspect  of  the  limb,  the  knife  is  immediately,  without 
being  ttiken  off,  pushed  across  in  front  of  the  Iwrnes  and  made  to 
cut  a  flap,  by  transfixion,  2i  inches  long,  the  skin  being  cut  longer 
than  the  muscles  (p.  03).  The  dorsal  skin  flap  is  then  dissected  up, 
the  flaps  retracted,  and  the  bones  cleared  as  before. 

3.  Amputation  of  Forearm  by  Circular  Method.— This 
method  is  not  recommended  here  owing  to  the  flat  shape  of  the 
limb  and  the  adhesion  of  the  deep  fascia  al>ove  to  the  muscles.  It 
maybe  i)erformed  as  follows:  The  surgeon,  standing  outside  the 
limb,  which  is  kept  supinated,  having  drawn  the  skin  well  up- 
wards, passes  a  knife  under  the  forearm,  then  above,  and  so  around 
it  till,  by  dropping  the  point  vertically,  the  back  of  the  knife  looks 
towards  him,  and  its  heel  is  resting  on  the  part  of  the  forearm  which 
is  nearest  to  him.  An  incision  is  then  made  circularly  through 
skin,  superficial  and  deep  fasciie,*  round  the  whole  circumference 
of  the  limb  2i  inches  below  the  point  where  the  bones  are  to  be 
sawn. 

A  circular  flap  of  tissues  having  been  turned  back  as  high  as  the 
point  of  bono  section,  a  second  and  much  firmer  circular  sweep  i» 
here  made  through  everything  down  to  the  bones,  this  being  re- 
peated till  all  the  soft  parts  are  cut  clean  and  square.  If  there  is 
any  doubt  about  the  sufliciency  of  coverings  to  the  bones,  the  soft 
parts  around  these  may  be  freed  a  little  higher  (care  being  taken 
not  to  prick  the  radial  or  ulnar) ;  the  soft  parts  are  then  vigorously 
and  finally  retracted,  and  the  bones  sawn  through,  with  the  pre- 
cautions given  at  p.  62. 


CHAPTER  IV. 

OPERATIONS  IN  THE  NEIGHBORHOOD  OF  THE 
ELBOW-JOINT. 

AMPUTATION  AT  ELBOW- JOINT  (Fig.  21). 

This  operation  gives  excellent  results,  good  flaps  being  obtain- 
able from  the  thick  soft  parts  in  front  and  from  the  skin  behind, 
which  is  well  used  to  pressure.  Furthermore,  there  are  no  bones  to 
saw. 

It  has  not  been  performed  as  often  as  it  might  have  been,  owing, 


*  If,  in  raising  the  cnif  like  flap,  niiiA^cuIar  fibres  are  seen  on  the  under  surface, 
the  presence  of  the  deep  fuiicia  and,  thuH,  a  l>ettcr  blood  Hupjily  will  be  assured 
than  by  the  quicker  method  of  simply  peeling  the  skin  and  subcutaneous  tissue  off 
the  deep  fascia. 
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perhaps,  to  the  belief  which  some  surgeons  have  held  that  car- 
tilaginous surfaces  left  in  a  wound  are  a  source  of  delay  in  healing ; 
from  the  fact  that  any  disarticulation,  however  simple,  is  considered 
to  complicate  an  amputation ;  and  because,  owing  to  the  expanded 
end  of  the  humerus,  the  resulting  wound  is  somewhat  larger  than 
in  amputation  through  the  lower  third  of  the  humerus. 

Practical  Points. 

(a)  The  internal  condyle  is  nearly  i  inch  below  the  level  of  the 
external. 

(A)  The  joint  is  opened  most  easily  on  the  outer  side. 

(y)  There  are  masses  of  muscles  on  the  front  and  sides ;  of  the 
latter,  those  on  the  outer  side  (owing  to  the  presence  of  the  supinator 
longus)  retract  more  powerfully  than  those  on  the  inner. 

(d)  The  skin  on  the  back  of  ihe  joint  is  well  used  to  pressure,  and 
is  connected  by  fibrous  bands  to  the  back  of  the  ulna. 

Methods.— Owing  to  the  vascularity  of  the  parts,  any  of  the 
following  may  be  made  use  of.  I  would  advise  the  student  to 
practice  the  first  especially. 

i.  Long  anterior  flap  with  short  posterior  (Fig.  21). 

ii.  Latei'al  skin  flaps,  or  a  modification  of  this  by  a  single  ex- 
.ernal  flap. 

iii.  Circular. 

iv.  Long  posterior  flap, 
v.  Long  anterior  flap. 

i.  Long  Anterior  Flap  (usually  by  Transfixion),  with 
Short  Posterior  Flap  (Fig.  21). — This  method  gives  an  excellent 
covering  to  the  front  of  the  humerus,  allows  of  easy  drainage,  and 
preserves  skin  which  is  well  used  to  pressure. 

The  brachial  being  controlled  a  little  above  its  centre,*  the  fore- 
arm being  held  somewhat  flexed  and  completely  supinated,  the 
surgeon,  standing  on  the  inner  side  in  the  case  of  the  left,  and  out- 
side the  right  limb,  raises  the  soft  parts  in  front  of  the  elbow  tri- 
angle, and  sends  his  knife,  held  horizontally,  across,  just  in  front  of 
the  joint.  Thus,  entering  it  an  inch  below  the  internal  condyl 
and  bringing  it  out  li  inch  below  the  external  one,  he  cuts  a  w 
rounded  flap,  3  inches  long,  taking  care,  as  the  knife  emerges;  that 
the  skin  is  cut  longer  than  the  muscles.  Then,  passing  his  knife 
behind  the  limb,  and  looking  over,  the  surgeon  joins  the  two  ends 
of  the  base  of  his  first  incision  by  a  convex  cut  through  the  skin 
over  the  back  of  the  olecranon,  so  as  to  mark  out  a  flap  1  i  inch 
long.     This  is  raised  without  scoring,  care  being  taken  to  keep 


*  The  awiiilant  who  ha«  charge  of  the  Esmarch's  bandage,  and  wlio  is  steadvin" 
the  arm,  should  draw  the  skin  on  the  back  of  the  elbow-joint  somewhat  upwards. 
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the  posterior  aspect  of  the  limb,  the  knife  is  immediately,  without 
being  taken  off',  pushed  across  in  front  of  the  bones  and  made  to 
cut  a  flap,  by  transfixion,  2*  inches  long,  the  skin  being  cut  longer 
than  the  muscles  (p.  63).  The  dorsal  skin  flaj)  is  then  dissected  up, 
the  flaps  retracted,  and  the  bones  cleared  as  before. 

3.  Amputation  of  Forearm  by  Circular  Method.— This 
method  is  not  recommended  here  owing  to  the  flat  shape  of  the 
limb  and  the  adhesion  of  the  deep  fascia  above  to  the  muscles.  It 
may  be  performed  as  follows :  The  surgeon,  standing  outside  the 
limb,  which  is  kept  supinated,  having  drawn  the  skin  well  up- 
wards, passes  a  knife  under  the  forearm,  then  above,  and  so  around 
it  till,  by  dropping  the  point  vertically,  the  back  of  the  knife  looks 
towards  him,  and  its  heel  is  resting  on  the  part  of  the  forearm  which 
is  nearest  to  him.  An  incision  is  then  made  circularly  through 
skin,  superficial  and  deep  fascia',*  round  the  whole  circumference 
of  the  limb  2J  inches  below  the  point  where  the  bones  are  to  be 
sawn. 

A  circular  flap  of  tissues  having  been  turned  back  as  high  as  the 
point  of  bone  section,  a  second  and  much  firmer  circular  sweep  is 
here  made  through  everything  down  to  the  bones,  this  being  re- 
peated till  all  the  soft  parts  are  cut  clean  and  square.  If  there  is 
any  doubt  about  the  sufliciency  of  coverings  to  the  bones,  the  soft 
parts  around  these  may  be  freed  a  little  higher  (care  being  taken 
not  to  i)rick  the  radial  or  ulnar) ;  the  soft  parts  are  then  vigorously 
and  finally  retracted,  and  the  bones  sawn  through,  with  the  pre- 
cautions given  at  p.  62. 


CHAPTER  IV. 

OPERATIONS  IN  THE  NEIGHBORHOOD  OF  THE 
ELBOW-JOINT. 

AMPUTATION  AT  ELBOW-JOINT  (Fig.  21). 

This  operation  gives  excellent  results,  good  flaps  being  obtain- 
able from  the  thick  soft  parts  in  front  and  from  the  skin  behind, 
which  is  well  used  to  pressure.  Furthermore,  there  are  no  bones  to 
saw. 

It  has  not  been  performed  as  often  as  it  might  have  been,  owinib 


*  ir,  in  raising  the  ciifi'like  flup,  mii!K;ular  fibres  are  seen  on  the  onder 
the  presence  of  the  deep  fascia  and,  tlins,  a  better  blood  supply  will  be  MM 
than  by  the  quicker  nieliiod  of  simply  peeling  the  skin  and  subcutaiMOlMi 
the  deep  fascia. 
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perhaps,  to  the  belief  which  some  surgeons  have  held  that  car- 
tilaginous surfaces  left  in  a  wound  are  a  source  of  delay  in  healing ; 
from  the  fact  that  any  disarticulation,  however  simple,  is  considered 
to  complicate  an  amputation  ;  and  because,  owing  to  the  expanded 
end  of  the  humerus,  the  resulting  wound  is  somewhat  larger  than 
in  amputation  through  the  lower  third  of  the  humerus. 

Practical  Points. 

(a)  The  internal  condyle  is  nearly  J  inch  below  the  level  of  the 
external. 

(;5)  The  joint  is  opened  most  easily  on  the  outer  side. 

(r)  There  are  masses  of  muscles  on  the  front  and  sides;  of  the 
latter,  those  on  the  outer  side  (owing  to  the  presence  of  the  supinator 
longus)  retract  more  powerfully  than  those  on  the  inner, 

(rf)  The  skin  on  the  back  of  ihe  joint  is  well  used  to  pressure,  and 
is  connected  by  fibrous  bands  to  the  back  of  the  ulna. 

Methods.— Owing  to  the  vascularity  of  the  parts,  any  of  the 
following  may  be  made  use  of.  I  would  advise  the  student  to 
practice  the  first  especially. 

i.  Long  anterior  flap  with  short  posterior  (Fig.  21). 

ii.  Lateral  skin  flaps,  or  a  modification  of  this  by  a  single  ex- 
.ernal  flap. 

iii.  Circular. 

iv.  Ix)ng  posterior  flap. 

v.  Long  anterior  flap. 

i.  Long  Anterior  Flap  (usually  by  Transfixion),  with 
Short  Posterior  Flap  (Fig.  21).— This  method  gives  an  excellent 
covering  to  the  front  of  the  humerus,  allows  of  easy  drainage,  and 
preserves  skin  which  is  well  used  to  ])re88ure. 

The  brachial  being  controlled  a  little  above  its  centre,*  the  fore- 
arm being  held  somewhat  flexed  and  completely  supinated,  the 
surgeon,  standing  on  the  inner  side  in  the  case  of  the  left,  and  out- 
side the  right  limb,  raises  the  soft  parts  in  front  of  the  elbow  tri- 
angle, and  sends  his  knife,  held  horizontally,  across,  just  in  front  of 
the  joint  Thus,  entering  it  an  inch  below  the  internal  condyle 
and  bringing  it  out  li  inch  below  the  external  one,  he  cuts  a  we^'- 
rounded  flap,  3  inches  long,  taking  care,  as  the  knife  emerges,  that 
the  skin  is  cut  longer  than  the  muscles.  Then,  passing  his  knife 
behind  the  limb,  and  looking  over,  the  surgeon  joins  the  two  ends 
of  the  base  of  his  first  incision  by  a  convex  cut  through  the  skin 
over  the  back  of  the  olecranon,  so  as  to  mark  out  a  flap  IJ  inch 
long.     This  is  raised  without  scoring,  care  being  taken  to  keep 

*  The  asMiMant  who  has  charge  of  the  Esmarch's  bandage,  and  who  is  steadying 
the  arm,  should  draw  the  skin  on  the  back  of  the  elbow-joint  somewhat  upwards. 
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dimrtlcuUtlun. 

severed,  the  joint  firsft  opened  on  the  outer  side,  and  the  forearm 
removed  liy  divifling  the  Literal  lijjanients  and  triceps.* 

Diirinj;  tlie  last  stops  ihe  sisgistant  in  charge  of  the  forearm  pulls 
this  away  from  thi^  arm. 

The,  bracliial  artery  is  next  secured,  together  with  any  oilier 
vessels  which  troatinue  to  bleed  on  removal  of  the  Esinnrch'S 
bandnge-  Any  niTve8  which  ri-Mjuire  it  are  then  cut  short,  a  drain- 
age-tube inserted,  luul  the  Haps  carefully  united. 

Moiiificntioiis  nf  tfir  A  hove. — The  flajjs  can  be  cut  of  difl'erent 
lengths,  aeeonling  to  the  state  of  the  poft  parts.  If  the  surgeon  pre- 
fer to  (b)  so,  he  can  cut  hii^  anteriur  tlap  from  without  inwards 
iiiijtead  of  by  transfixion,  a  course  which  may  well  be  ado|>ted  in 
an  unusually  bulky,  muscular  liml>.  The  jiosterior  flap  can  be 
i,.ide  by  cutting  from  within  outwards,  but  this,  wliik-  quicker,  is 
usunUy  less  pnCeniljle. 

ii.  Amputation  by  Lateral  Skin  P'lapa,  or  by  an  Ex- 
ternal Flap. — The  advantages  nf  the  hiteral-llap  nietbod  are,  that 
it  is  very  eas^ily  dune,  and  tliat,  if  more  skin  is  available  on  one  side 
than  on  the  other,  flaps  unequal  in  length  can  readily  be  made. 


*  In  Fig.  21,  by  niifitnke,  the  oj>emtor  ha«  been  mIiowd  tttmnienoinR  diwinictila- 
lion  on  Ibt*  inner  inxluiid  dT  on  ilie  outer  tiide,  wliicli  !•>  iisiiully  the  easier.  The 
0ups  also  are  nitlter  luo  long.     Fur  ilietK  errura  I  alutie  am  reK|iun«ible. 
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Supposing  the  surgeon  to  be  amputating  by  equal  lateral  flaps — 
standing  as  before,  and  having  his  left  index  finger  on  the  centre 
of  the  elbow  triangle  and  left  thumb  at  the  corresponding  point 
behind,  he  looks  over,  and  enters  his  knife  close  to  his  thumb,  and 
marks  out,  on  the  side  farthest  from  him,  a  flap  well  rounded,  and 
about  2i  or  3  inches  long,  reaching  to  the  finger  in  front.  He  then 
marks  out  a  corresponding  flap  from  this  point,  on  the  side  nearest 
to  him,  to  that  where  he  began.  These  flaps  are  then  dissected  up 
of  skin  and  fascise  as  thick  as  possible,  the  soft  parts  severed  with  a 
circular  sweep,  and  disarticulation  performed,  beginning  at  the 
outer  side. 

iii.  Circular  Method. — The  surgeon,  standing  as  before,  makes 
a  circular  incision  round  the  forearm,  2 J  or  3  inches  below  the 
joint,  going  through  skin  and  fasci®.  A  cufi"  of  skin  is  then  turned 
back  as  far  up  as  the  joint,  the  muscles  severed  with  one  or  two 
firm  sweeps,  the  lateral  ligaments  divided,  and  disarticulation  per- 
formed as  before.  The  edges  of  the  wound  may  be  united  either 
horizontally  from  side  to  side,  or  vertically  from  above  downwards. 


EXCISION  OP  ELBOW  (Figs.  22,  23,  24). 

Practical  Points. — These  bear  upon  the  success  of  this  opera- 
tion, 

(1)  It  is  a  comparatively  simple  joint,  with  small  articular  sur- 
faces readily  got  at.  (2)  Its  synovial  membrane  is  simple.  (3) 
Its  vascular  supply  is  abundant.  (4)  The  surrounding  muscles 
are  powerful,  ensuring,  if  they  regain  firm  attachment,  an  excellent 
range  of  movement.  From  the  above,  and  from  the  untoward 
effects  of  ankylosis,  a  natural  cure  in  the  elbow  is  often  not  so  use- 
ful as  that  given  by  excision.  This  operation  should  be  performed 
oftener  than  it  is,  especially  in  the  first  six  of  the  following  condi- 
tions. 

Indications. 

1.  Pulpy  disease.  Where  this  has  resisted  treatment  in  a  patient 
who  shows  no  sign  of  tuberculosis,  lardaceous  disease,  etc.,  where  it 
is  the  only  large  joint  affected,  and  where  the  powers  of  repair  are 
sufficient.  If  treatment  fails  to  promise  a  movable  joint,  there  is 
no  good  losing  more  time;  the  muscles  will  only  be  more  wasted, 
sinuses  will  only  form  more  extensively,  and  the  patient's  health 
be  more  impaired. 

2.  Injury  and  its  results.  (A)  Primary  excision.  When  the  joint 
is  much  opened,  the  cartilages  much  damaged,  when  the  shaft  is 
intact  and  the  tissues  in  front  are  sound.     (B)  Secondwy  excision. 


i 


68  OPERATIONS  OX   TIIK   UPPER    EXTREMITY. 

Wlien  acute  urthritis,  not  yieldinj:  to  incision  and  drainage  of  th 
joint,  has  followi-d  on  an  injury,  and  ankylosis  is  the  hest  resul 
which  can  be  hoped  for  without  o]>eration.  In  such  coses,  as  th 
inflamed  condition  of  tlie  Ikmics  and  soft  parts  may  ])roduce  septi< 
cellulitis  and  osteo-myclitis  after  an  o])enition,  it  will  be  wiser,  be 
fore  excising,  to  wait  till  the  inflammation  has  somewhat  subsided 
It  must  be  remembered  that,  in  excising  after  injury,  reaction  wil 
probably  be  greater,  suppuration  more  certain,  and  a  tendency  t< 
bony  ankylosis  more  marked,  especially  if  the  periosteum  is  pre 
served. 

3.  Ankylosis  in  a  faulty  position.  When  this,  as  the  result  o 
injury  or  disease,  whether  bony  or  densely  fibrous,  renders  th( 
limb  useless.  In  deciding  whether  to  excise  for  ankylosis,  the  sur 
geon  should  make  out  how  far  the  limb  is  really  useless,  whethe 
there  are  any  cicatricial  bands,  especially  in  front,  and  whether  th( 
wasting  of  the  muscles  is  very  marketl,  for  these  may  be  so  lonj 
and  so  utterly  atn)phied  that  the  limb  may  be  but  little  more  use 
ful  after  operation. 

4.  Osteo-arthritis.  If  the  patient  is  healthy,  not  advanced  ii 
years — i.e.,  not  much  over  forty  and  not  broken  down — and  if  thi 
is  the  only  joint  attiicked.  The  surgeon  must  be  ])repared  for  saw 
ing  very  dense  Ixjues  here. 

5.  Disorganizing  arthritis  of  elbow  after  i)yu>mia  or  rheumatic 
fever. 

6.  Unreduced  dislocation  or  fracture  causing  pressure  on  thi 
nerve-trunks  near  the  elbow,  especially  if  the  patient  is  young  an< 
the  limb  useless. 

Rarer  Indications. 

7.  Mr.  Annandale  {Lnncei,  1870,  vol."  i.  p.  251)  has  excised  tin 
elbow  two  or  three  times  in  cases  of  extensive  sores  on  the  back  o 
the  joint  in  order  to  allow  the  sore  to  close  by  removing  the  boue 
beneath,  and  to  ensure  movement. 

8.  In  one  case  the  same  surgeon  excised,  with  an  excellent  result 
where  a  dense  scar  had  formed  on  the  back  of  the  elbow,  drawinf 
up  the  forearm  and  fixing  the  joint. 

9.  For  growths  of  the  bones,  especially  if  innocent  and  aflectin; 
one  hone— e.ff.,  exostosis. 

The  following  points  call  for  considenition  in  any  case  where  ex 
cision  of  the  elbow  is  being  discussed: 

1.  Age. — This  must  always  have  much  influence.  In  very  youn{ 
children  due  attention  must  be  paid  to  the  naturally  great  power  o; 
repair.  After  thirty-five  or  forty  the  surgeon  should  weigh  verj 
carefully  all  the  jjoints  of  the  case,  and  only  excise  where  all  else 
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is  favorable.    From  puberty*  to  thirty-five  I  consider  the  best 
age. 

2.  Oomplicationa. — These  are  most  likely  to  present  themselves  in 
the  shape  of  diseases  of  other  bones  and  joints,  for  such  a  complica- 
tion as  phthisis  calls  for  amputation.  Caries  of  the  metacarpal  or 
metatarsal  bones  is  not  of  itself  a  contraindication.  If  diseased 
spine  is  present,  the  question  of  excision  will  depend  on  whether 
the  vertebral  caries  is  old,  or  recent  and  active.  If  old,  is  the  elbow 
a  source  of  much  irritation?  Two  large  joints  are  rarely  diseased 
at  the  same  time.  Mr.  Holmes  {din.  Soc.  Trans.,  vol.  i.  p.  143) 
records  a  case  of  a  boy  aged  five  in  which  he  excised,  with  excel- 
lent result,  both  elbow-joints,  only  a  few  weeks  intervening  between 
the  two  operations. 

Mr.  Clement  Lucas  (Brit.  Med.  Joum.,  1881,  vol.  ii.  p.  897)  relates 
a  case  in  which  disease  of  the  left  elbow  came  on  about  two  years 
after  excision  of  the  right  joint,  and  was  also  successfully  operated 
on.  In  1886  I  excised  the  elbow-joint  with  good  result  in  a  London 
lad,  in  whom  three  years  before  I  had  successfully  excised  one 
knee-joint. 

3.  Question  of  the  Value  of  Preserving  tJie  Periosteum. — While  the 
periosteum  may  be  easily  preserved  in  cases  where  it  is  swollen  and 
loose,  its  preservation  is  in  others  a  matter  of  very  great  difficulty, 
rendering  the  operation  much  more  laborious  and  prolonged,  and 
it  is  extremely  doubtful  if  its  advantages  are  equivalent  in  this 
joint,  where  the  ordinary  operation  gives  such  excellent  results. 

Sub-periosteal  resection  is  said  to  lead  to  less  haemorrhage,  less 
disturbance  of  the  capsule  and  attachments  of  muscles,  and  greater 
completeness  of  the  new  joint.  While  the  last  of  these  is  undoubted,! 
it  may  bring  about  impaired  movement^,  and  I  am  of  opinion  that 
the  surgeon  should  only  trouble  to  preserve  the  periosteum  in 
cases  where  an  unusually  large  amount  of  bone  has  to  be  removed. 
Whenever  the  periosteum  is  preserved,  passive  movement  should 
be  begun  early. 

Operation. — The  single  vertical  incision  at  the  back  gives  such 

excellent  results  that  this  only  will  be  described.    The  H-shaped 

I — • „ , 

*  As  is  stated  below  (p.  73),  young' children  are  not  satisfactory  subjects  for  after- 
treatment  and  movement.  Mr.  Annandale  (ioc.  supra  cit.)  hiis  excised  successfully 
in  patients  aged  three  and  seventy-five.    No  details  are,  however,  given. 

t  In  one  case  Langenbeck  {Areh.,  vol.  viii.  p.  136;  Syl.  Soc.  Bien  Relr.,  1867-8, 
p.  265)  had  "to  treat  a  dropsy  of  the  new  elbow-joint  by  painting  with  iodine,  and 
ultimately  by  the  pla'»ter-of- Paris  bandage." 

X  A  case  is  given  (Langenl)eck,  (oe.  supra  cit.)  in  wliich,  after  sub-periosteal 
resection,  the  condyles  had  l)een  very  perfectly  reproduced,  and  the  olecranon  had 
been  reformed  to  even  an  inconvenient  extent,  for  it  was  so  long  and  curved  as 
somewhat  to  limit  extension. 
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incision,  while  giving  more  froe  exposure  and  rendering  the  opera- 
tioji  more  ea.sy,  has  tlie  serious  rlis-advantage  of  damaging  the  inser- 
tion of  the  triceps,  and  of  leaving  additional  scars,  which  may 
hamper  the  movement  of  the  new  joint.  Any  transverse  incision 
should  only  be  added  to  the  longitudinal  when  the  parts  are  ex- 
tremely fixetl  and  thickened.  Esmarch's  bandage  hanng  been 
applied  at  mid-arm,  or  the  whole  limb  being  rendere<l  evascular  as 
far  as  the  above  point  by  the  use  of  two  bandages,  a  pillow  is  placed 
under  the  shoulder  of  the  aflected  side,  and  the  limb  flexed  and 
carried  »n'er  the  front  of  the  limb  so  as  to  present  it  fiiirly  to  the 
surgeon,  who  usually  stands  on  the  opposite  side  of  the  body. 

Fui.  22. 


ExcWi>n  -f  tht'  clh.»w  by  tho  H-i>hat'v'*l  incM-ni.  Tho  ihlrkvnoii  *i>ft  r*rt.<.  the  itinu«e$.  tbe 
c«ri<>u«  vn>!>  >.>f  tliv  boiio«.  t-i^-thor  with  tlu>  |><>!>Lti->i>  i>f  t!K-  ulnitr  nerve,  are  ittlmlnibl}' shown. 
KergUMi-n  ■ 

The  surgeon,  then,  notinir  the  relative  ]iosition  of  the  condyles 
and  the  course  of  the  ulnar  nerve,  makes  a  straight  incision  of  auffi- 
cicnt  length*  o  to  4  inches  in  the  adult),  with  its  centre  at  the  tip 
of  the  oK-cranon.  a  little  internal  to  the  centre  of  the  back  of  the 
joint,  and  parallel  with  the  ulnar  utrvi-.  This  incision  should  begiD 
above  or  beb>w.  as  is  mo?t  convenient.  an<l  go  down  to  the  bone 
throughout  its  whole  exti-nt,  splitting  the  triceps  muscle  and  ten- 

*  An  in<iiifioient  incision  will  onlv  iiu'iease  tli«?  didioiilty  of  the  operation,  and, 
bv  the  hriiifing  then  ct>n««v|i>«ni  ii|K>n  the  >irvniioii!i  iite  of  retractors  lead  to  sop- 
piiration. 
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don.  Partly  with  the  point  of  the  knife,  partly  with  an  elevator  or 
blunt  dissector*  (Fig.  23),  the  surgeon  then  raises,  as  far  as  possible 
in  one  piece  and  without  tearing  or  jagging,  the  outer  half  of  the 
triceps,  which,  with  its  expansion  into  the  'deep  fascia  of  the  fore- 
arm over  the  anconeus  (this  latter  muscle  being  taken  up  at  the 
same  time),  is  peeled  up  as  thickly  as  possible  from  its  insertion 
into  the  ulna. 

The  deeper  parts  on  the  outerf  side  of  the  joint  are  then  sepa- 
rated from  the  bones  with  the  point  of  the  knife,  thumb-nail,  and 
blunt  dissector,  until  the  external  condyle  and  head  of  the  radius 
are  completely  exposed.    Next,  the  parts  on  the  inner  side  should 

Fio.  23. 


To  show  the  level  to  which  the  bones  are  to  be  cleared,  and  the  way  in  which 
the  thumb-nail  is  kept  between  the  knife  and  the  sott  parts. 

be  detached  from  the  inner  condyle  and  inner  border  of  the  ole- 
cranon, great  care  being  taken,  by  the  following  precautions,  to 
keep  intact  the  ulnar  nerve :  (a)  By  keeping  the  knife  parallel  with 
the  nerve  and  close  to  the  bone;  (h)  By  the  use  of  the  thumb-nail, 
which  peels  off  the  soft  parts  before  the  knife.  By  these  means 
the  soft  parts  will  be  satisfactorily  cleared  from  the  bones ;  retrac- 
tors, well  applied,  will  be  found  most  useful,  as  the  process  of  peel- 
ing off  the  soft  parts  is  somewhat  fatiguing  to  the  thumb.  This  is 
especially  the  case  in  excision  for  accidents  or  on.  the  dead  body, 
and  it  is  in  these  only  that  the  nerve  may  be  seen,  though  indis- 


*  The  more  readily  the  periosteum  and  soft  parts  separate,  the  more  will  the 
blunt  instruments  be  used. 

t  For  the  sake  of  practice,  it  is  well  to  take  the  outer  side  first,  before  clearing 
the  inner,  with  the  ulnar  nerve  in  proximity  to  it. 
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tinctly.  Where  the  parts  have  been  long  inflamed,  they  peel  off 
much  more  readily,  and  the  nerve  is  buried  in  the  swelling. 

The  joint  is  now  strongly  flexed,  the  lateral  ligaments  severed, 
and  the  capsule  opened  just  above  the  olecranon ;  the  bone-ends 
are  then  turned  out  and  prepared  for  the  saw  by  passing  the  knife 
down  to  the  bone,  along  the  lines  of  intended  section,  the  soft  parts 
being  well  retracted  beyond  these  lines. 

Site  of  Boxe  Section,* — The  ulna  should  be  sawn  (towards  the 
joint  with  a  small  Butcher's  saw  set  firmly)  so  as  to  remove  the 
greater  and  lesser  sigmoid  cavities  with  the  olecranon.  The  radius 
is  removed  just  below  its  head,  above  the  biceps.  The  section  of 
the  humerus  should  be  through  the  base  of  the  condyles,  so  as  to 
remove  all  the  articular  cartilage.    Any  soft,  caseous  patches  in  the 

Fio.  24. 


To  show  the  Hpplicatlon  of  the  saw.    The  (lotted  line  acrots  the  humenu  sbowi 
that  the  saw  ihouUl  pasw  well  above  the  articular  cartilage. 

bone-ends  are  now  gouged,  any  possible  sequestra  removed.  In 
very  batl  cases  the  bones  are  very  fatty,  with  little  natural  marrow ; 
such,  however,  are  not  necessarily  irrecoverable.  If  the  bone  above 
the  levels  of  section  appears  roughened,  and  the  site  of  periostitis, 
this  need  not  be  touclied ;  all  will  probably  subside  when  the 
cause  of  irritation  is  removed.  Any  sinuses  should  now  be  laid 
open,  with  due  regard  to  the  ulnar  nerve,  and  their  contents  scraped 
out  with  sharp  spoons.  A  zinc  chloride  solution  (gr.  x-3j)  may  be 
applied  cautiously  if  there  is  any  doubt  about  the  parts  being 
aseptic ;  but  any  solution  stronger  than  this  runs  the  risk  of  caus- 
ing sloughing  where  the  vitality  of  parts  is  low.  One  or  two 
points  of  suture  may,  perhaps,  be  inserted,  so  as  to  close  just  the 
ends  of  the  wound ;  but  all  the  rest  of  this  should  be  left  open, 
and  a  drainage  tuljc  inserted.     If  the  parts  are  softened  by  in- 

*  See  the  renmrkn  below  on  the  amount  of  bone  to  be  removed  (p.  74), 
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flaranmtion,  blistering,  etc.,  or  if  it  is  a  case  of  extensive  disease, 
sutures  had  better  not  be  used.  Very  varied  forms  of  splint  have 
been  advised.*  Some  surgeons,  to  keep  the  bones  apart,  from  the 
first  put  the  limb  up  on  some  form  of  right-angled  splint;  others, 
fearing  a  flail-like  condition  of  the  joint,  prefer  to  begin  with  the 
arm  and  forearm  on  a  straight  splint,  or  on  one  with  an  obtuse 
angle  (about  135" — Ashhurst,  Enq/clopsedia  of  Surgery,  vol.  iv.  p.  477). 
As  ankylosis  is,  in  children  especially,  to  be  dreaded  (tide  infra),  I 
prefer  to  put  cases  up  from  the  first  on  a  right-angled  splint,  using 
some  such  cheap  form  as  that  which  I  have  described  in  the  Britiaik 
Medical  Journal,  1877,  vol.  i.  p.  774,  in  which  the  anterior  metal  bar 
supports  the  limb,  while  it  leaves  the  wound  exposed  and  is  easily 
kept  clean,  the  movable  hand-piece  readily  admitting  of  early  pas- 
sive pronation  and  supination.! 

Passive  movement  of  the  fingers  and  hand  should  be  begun  on 
the  second  or  third  day.  The  joint  itself  should  be  moved  as 
soon  as  all  irritation  has  subsided  and  the  deeper  part  of  the 
wound  is  well  healed.J  In  children  an  anjesthetic  may  have  to  be 
given  several  times.  The  angle  of  the  splint  should  be  altered  or 
the  limb  put  up  straight  for  a  few  days,  and  then  flexed.  Later 
on,  weight-extension  should  be  used,  by  securing  a  bag  of  shot, 
which  is  added  to  from  day  to  day.  Later,  the  sound  limb  may 
be  fastened  up,  so  that  the  child  must  use  the  excised  joint.  This 
getting  children  to  use  the  joint  is  often  most  difficult,  and  friends 
are  often  too  foolish  to  see  tliat  the  surgeon's  directions  are  carried 
out  daily,  because  they  cause  a  little  short,  but  most  necessary, 
suffering.  Parents  are  far  too  ready  to  think  that  because  an 
operation  has  been  performed,  and  the  wound  nearly,  if  not  quite, 
healed,  no  more  is  necessary. §  In  commencing  pronation  and 
supination  early,  the  ulna  should  be  steadied  while  the  hand  and 
radius  are  very  carefully  moved.  When  the  parts  are  sufficiently 
consolidated,  the  splint  may  be  left  off  and  a  sling  suV)stituted. 


*  By  some  surgeons  a  spliYit  is  liere  dispensed  with.  I  strongly  advisee  the  use 
of  one  which  is  light  and  simple  (vide  supra),  especially  in  children,  as  during  the 
first  two  weeks,  where  a  splint  has  been  dispensed  with,  the  bone-ends  have  been 
known  to  project  from  the  wound. 

t  Mr.  Heath's  and  Mr.  Mason's  splints  are  irttended  to  aid  in  restoring  the 
movements  of  the  Joint,  while  they  also  separate  tiie  ends  of  the  bones.  Prof. 
Esmarch's  double-bracketed  splint,  Prof.  Butcher's  box  splint,  and  Prof.  Volk- 
mann's  wire  splint  (based  on  that  for  the  lower  extremity  of  Prof.  Nathan  Smith) 
have  all  been  highly  spoken  of  in  military  surgery. 

X  That  is,  about  the  tenth  day.  The  movements  should  be  practiced  daily,  with 
due  care  and  gentleness. 

§  Prfinalion  and  supination  in  a  child  are  often  only  apparent,  the  forearm  and 
arm  being  moved  together  from  the  shoulder. 
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Falls  must  be  carefully  avoided,  and  no  liberties  taken  with  the 
new  union — i.e.,  by  a  patient  attempting  to  do  too  much  with  the 
limb,  as  in  lifting. 

Amount  of  Bone  to  be  Removed. — This  should  be,  roughly 
speaking,  all  the  articular  cartilages  *  including  about  14  inch  from 
the  humerus,  and  the  same  from  the  ulna,  the  radius  being  sawn 
through  just  below  its  articular  head.  In  cases  of  ankylosis,!  most 
bone  must  be  removed  from  the  humerus,  that  from  the  bones  of 
the  forearm  being  limited  by  attachment  of  important  muscles. 
Mr.  Annandale  (/oc  supra  cit.)  considers  that  an  inter\'al  of  IJ  inch 
should  intervene  between  the  bones  after  the  sawn  sections  have 
been  made  and  the  l)oncs  placed  in  the  position  of  extension. 
Certainly,  no  locking  whatever  should  take  place;  li  inch  interval 
is  probably  the  full  amount,  an  interval  of  2  inches  being  liable  to 
lead  to  '■  flail  union. "J 

Mr.  Holmes  has  jiointed  out  long  ago  that  if,  after  removing  as 
much  bone  as  is  wise,  disease  is  still  felt  on  the  anterior  surface — 
e.g.,  of  the  ulna— it  is  not  necessary  to  make  further  sections  in 
order  to  get  beyond  it ;  scraping  will  be  sufficient,  and  save  any 
further  interference  with  attachment  of  muscles. 

Test  of  Succi-ys?.— The  movements  should  so  increase  after  the 
first  six  or  eight  weeks  that  within  about  four  months  from  the 
operation  the  patient  should  be  able  to  move  the  new  joint  almost 
as  well  as  the  other,  to  dress  and  feed  himself,  and  to  lift  weights  of 
good  size. 

Repeated  Excision. — This  may  be  occasionally  done  with  suc- 
cess. It  is  of  doubtful  benefit,  and  should  only  be  attempted  when 
the  general  and  local  conditions  are  satisfactory,  not  in  cases  of  per- 
sistent i>ulpy  disease,  where  this  will  very  likely  be  found  to  have 
passed  out  amongst  the  muscles  of  the  forearm,  and  to  be  accom- 
panied with  ostitis  and  osteo-myelitis  of  the  bones.  It  is  more 
likely  to  be  successful  in  cases  of  ankylosis  after  a  first  excision, 
but  every  surgeon  must  liave  seen  how  persistent  in  some  cases  is 
the  tendency  to  ankylosis.  In  ttail-like  union,  where  the  limb  re- 
mains (juite  useless  in  spite  of  the  use  of  a  leather  supj)ort.i^  where 

*  The  greater  breadtli  and  depth  of  the  tnxthlenr  surrace  on  the  back  than  on 
the  front  of  the  hnmeruH  nuiiit  be  remenil>ered. 

t  In  cases  of  bony  ankylosis,  it  is  best,  before  attemptini;  to  make  sections  of  the 
bones,  eitlier  to  break  down  the  union  forcibly  (cure  l>eing  taken  not  to  fractnrethe 
po!i8il>ly  atrophied  l>ones  above  and  below),  or  to  divide  the  bony  ankylosis  with 
an  osteotome  or  saw. 

X  Mr.  Whitehead  {Brit.  Mfd.  Journ.,  1872,  vol.  ii.  p.  534)  records  the  case  of  an 
adult  ill  which  2}  inches  of  the  shaflt  of  the  humerus  had  to  be  removed  after  saw- 
ing oir  the  condyles.     Nine  months  later  the  patient  had  full  nse  of  the  elbow. 

§  See  the  case  mentioned  below. 
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the  muscles  are  not  helplessly  wasted,  and  no  neuralgia  is  present, 
re-excision  should  be  tried  in  preference  to  amputation,  and  a  trial 
may  be  made  of  uniting  the  bones  with  stout  silk  or  with  wire. 

Where  pulpy  disease  persists,  as  indicated  by  continued  swell- 
ing, sinuses,  cedematous  granulations,  the  sinuses  should  be  per- 
severingly  laid  open  again  and  again,  scraped  out  with  sharp  spoons, 
carious  soft  bone  chipped  away  or  gouged.  The  htemorrhage  is 
often  free,  but  yields  to  pressure.  As  soon  as  the  parts  admit  of  it, 
firm  strapping  should  be  applied  for  a  few  days. 

As  long  as  no  disease  exists  elsewhere,  as  long  as  the  shafts  of 
the  bone  are  sound,  and  the  pulpy  mischief  has  not  burrowed  out 
into  the  muscles  beyond  a  ruptured  capsule,  a  hopeful  prognosis 
may  be  given. 

Excision  in  Oases  of  Gunshot  Wounds.— The  following 
points  are  brought  out  by  Dr.  Otis  as  the  results  of  this  operation 
in  the  great  Civil  War  of  America  (^Med  and  Srirg,  Hist,  of  the  War 
of  the  Rebellion,  pt.  ii.  p.  845  et  seq.).  Compared  with  excision  of 
the  shoulder,  the  results  were  less  brilliant.  The  cases  are  divided 
into  the  following  groups :  I.  Primary  Excisions. — 250  cases,  with  a 
death-rate  of  21.3  per  cent,  27  of  the  250  were  ultimately  ampu- 
tated. II.  Intermediate  Excisions,  i.e.,  during  time  of  inflammation, 
three  to  four  weeks. — 197  cases,  with  a  death-rate  of  35.2  per  cent., 
nearly  14  per  cent,  greater  than  that  of  primary  excision.  19  were 
submitted  to  amputation  later  on;  62,  or  nearly  half  of  the  cases, 
were  reported  to  have  complete  ankylosis.*  III.  Secondari/  Ex- 
cisions, thirty  days  or  more  after  the  injury. — 54  cases,  with  a  mor- 
tality of  9  per  cent. 

Period  of  Election. — Dr.  Otis,  after  remarking  that  this  has  hitherto 
been  unsettled,  states :  "  I  believe  that  the  evidence,  when  fully 
analyzed,  will  demonstrate  that  this  resection  conforms  to  the  gen- 
eral rule  in  shot  fractures  of  the  limbs,  that  primary  operations  are 
preferable  whenever  it  is  certain  that  recourse  must  eventually  be 
had  to  operative  interference." 

Amount  of  Bone  to  be  Removed. — While  complete  resectionf  gives 
more  favorable  results  both  as  to  life  and  the  utility  of  the  limb. 
Dr.  Otis  evidently  considers  it  as  yet  unsettled  whether,  in  cases 
where  the  joint  is  freely  opened,  but  onh'  the  humerus  or  the  bones 


*  ThuB,  if  patients  escape  the  rislcR  of  operations  on  inflamed  soft  parts,  bones, 
etc.  (p.  68),  tiie  ultimate  result  may  be  a  fixeti  joint. 

t  In  some  of  the  above  cases  removal  of  detached  fragments  seems  all  that  was 
done.  This  incomplete  operation  does  not  appear  to  be  more  siu'cessfiil  in  military 
than  in  civil  surgery.  As  pointed  out  by  Prof.  Esiiiarch,  free  division  of  the  cap- 
sule of  the  joint  deprives  the  wound  of  much  of  its  danger. 


76         OPERATIONS  OX  THE  UPPER  EXTREMITY. 

of  the  forearm  are  injured,  removal  of  the  injured  bones  alone  will 
not  be  better. 

Of  other  recent  wars,  the  results  of  the  Dano-Prussian  War  of 
1864  are  disputed.  The  Prussian  surgeons  have  claimed  good 
results  after  excision  of  the  elbow,  owing  to  (1)  the  part  taken  in 
the  care  of  the  wounded  by  such  eminent  men  as  Esmarch,  (2)  by 
there  being  no  need  to  transport  the  wounded  very  far.  The  truth 
of  the  above  success  has  been  called  in  question,*  owing  to  the  fre- 
quency with  which  flail  joints  were  met  with  by  Danish  surgeons 
amongst  Danes  operated  on  by  Prussian  surgeons. 

With  regard  to  the  results  of  this  operation  in  the  Franco- 
German  War,  Dr.  Otis  (p.  904)  says  that  the  average  results  met 
with  by  the  Prussian  surgeons  are  not  discouraging,  but  the  results 
reported  by  the  surgeons  attached  to  the  French  army  of  that  day 
are  "simply  appalling." 

Unfavorable  Results  of  Elbow  Excision. 

1.  Persistence  of  pulpy  disease.  This  is  especially  likely  when, 
previous  to  the  operation,  the  capsule  ha?  been  perforated  and 
pulpy  disease  has  burrowed  out  amongst  the  flexors  or  extensors. 

2.  Caries  and  chronic  osteo-myelitis.  These  are  not  unlikely  to 
supervene  wlien  tbe  reparative  power  is  poor  and  the  wound  be- 
comes septic. 

3.  Ankylosis.  This  is  not  uncommon  in  children,  owing  to  the 
great  tendency  of  inflammatory  products  to  organize  quickly  in 
early  life.  Furthermore,  there  is  the  difficulty  of  getting  them  to 
use  the  joint  or  submit  to  passive  movement.  All  they  will  do  is 
to  move  their  arm  and  forearm  from  the  shoulder-joint  (p.  73). 

4.  A  flail-like  joint.f  A  limb  may  remain  weak  for  some  time, 
owing  to  the  muscles  not  taking  on  fresh  attachments.  Friction 
and  galvanism  should  l)e  used  perseveringly.  If  there  is  too  much 
separation  between  the  ends,  the  patient  should  wear  a  well- 
moulded  support;  the  use  of  the  hand  and  fingers  will  thus  be  re- 
tained, and,  if  the  patient  is  young,  gradual  and  great  improvement 
will  very  likely  take  place  in  tlie  elbow. 

If  the  wound  becomes  septic — 

5.  Cellulitis,  erysipelas,  etc. 


*  See  a  review  of  n  paper  by  Dr.  Hannover  {Brit.  J/eJ.  t/Wurn.,  January  lo,  1870, 
and  MeiL-Chir.  Bev.,  1871),  and  a  reply  by  Dr.  LoeiUer  {Brit.  Med.  Jaum.,  May  28, 
1870). 

t  Mr.  C.  Forster  {Lanret,  1872,  vol.  i.  p.  3).  In  a  case  in  which  the  right  limb 
was  a  perfect  flail,  with  the  help  of  a  leather  moulded  Hplint  all  the  movements  of 
the  fingers  were  good,  and  the  patient  c(»uld  do  needlework  and  write  well.  Snch 
a  splint  is  capi>ed  to  the  shoulder  and  moulded  to  the  limb  down  to  the  wri!«t,  leav- 
ing the  fingers  free,  and  8trappe<l  roimd  the  chest. 
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.6.  Secondary  ha?morrhage.  This  occurred  in  11  out  of  260  ceees. 
Otis,  loc.  ciL,  p.  860. 

7.  A  useless  limb,  owing  to  utterly  wasted  muscles  from  long  dis- 
ease and  disuse. 

8.  Adherent  scar. 

EXCISION  OF  SUPERIOR  RADIO-ULNAR  JOINT. 

Indications — This  operation  may  be,  very  occasionally,  called 
for  and  justifiably  made  use  of,  with  antiseptic  precautions,  in  old 
cases  of  dislocation  of  the  head  of  the  radius,  where  reduction  has  not 
been  effected  owing  to  the  amount  of  swelling,  etc.,  and  where  the 
movements  of  the  forearm  are  much  hampered,  especially  in  a  young 
and  healthy  adult. 

Operation. — An  incision  about  2  inches  long  is  made  over  the 
projecting  head  of  the  bone  behind  or  through  the  posterior  part  of 
the  supinator  longus.*  The  soft  parts  being  separated  with  a  bltmt 
dissector  and  held  aside  with  retractors,  the  neck  of  the  radius  is  oare- 
fully  divided  with  a  fine  saw  or  cutting  bone-forceps.  Sufficient  bone 
must  be  removed  here  or  from  the  external  condyle  to  leave  a  gap 
and  avoid  risk  of  fresh  ankylosis.  The  musculo-spiral  nerve  lies  to 
the  inner  side,  and  great  care  must  be  taken  not  to  interfere  with  this 
or  the  biceps  tendon.  The  forearm  should  be  put  through  its  move- 
ments freely,  but  carefully,  while  the  patient  is  under  the  ansesthetic, 
so  as  to  break  down  adhesions.  Sufllicient  drainage  must  be  provided, 
and  every  care  tJiken,  by  not  interfering  with  the  soft  parts  more  than 
is  absolutely  needful,  and  by  keeping  the  wound  aseptic,  to  secure 
primary  union,  and  thus  avoid  the  risk  of  stiffness  again  occurring. 
After  a  few  days  a  sling  may  be  substituted  for  a  splint,  and  passive 
movements  made  use  of  daily,  with  the  aid  of  an  anwsthetic  if  needful. 

Mr.  Wainewright  {Clin.  Soc.  Trans.,  vol.  xix.  p.  332)  records  a  some- 
what analogous  case,  in  which,  in  an  adult,  he  removed  the  head  of 
the  radius,  which  was  vertically  fractured,  and  the  coronoid  process, 
which  had  been  imperfectly  united  with  fibrous  tissue.  The  accident 
had  taken  place  three  months  before.  The  movements  of  the  limb 
were  distinctly  improved  by  the  operation. 

UNUNITED  FRACTURE  OF  OLECRANON. 

Wiring  the  fragments  of  this  bone  is  not  often  required.  For  fuller 
details  the  reader  is  referred  to  the  remarks  on  treatment  of  ununited 

patella  by  wiring. 

■ ». — 

*  The  operation  will  be  oomewhai  eswier  in  the  backward  dislocation,  when  the 
radins  rests  on  tlie  back  and  outer  surface  of  the  external  condyle,  timn  in  the  forward 
displacement,  when  the  head  rests  on  the  front  of  the  humerus  in  the  hollow  abore  the 
condvle. 
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Indications. — (1)  Wlu-ro,  in  spite  of  careful  treatment  previously 
employed,  the  limb  is  weak  and  its  usefulness  seriously  interfered 
with,  es})ecially  where  the  oecupation  of  the  patient  retjuires  vigorous 
extension  of  the  ell)ow  *  (2)  Where  such  treatment  has  not  been 
us(m1,  hut  the  time  for  it  has  pone  hy.  In  either  case  the  patient 
should  be  in  a  pood  condition  of  health,  and  the  younjrer  the  better. 
The  object  of  the  operation  and  its  possi))le  risks  shouhl  be  fully  ex- 
plained to  him.  It  is  taken  for  granted  that  a  surgeon  understanding 
thi.«  operation  has  good  reason  for  feeling  confident  in  his  knowledge 
of  antiseptic  surgery. 

Operation. — The  parts  being  rendered  evascular  by  properly  ap- 
plied Esmarch's  bandages,  and  the  region  of  the  elbow-joint  duly 
cleansed.t  a  longitudinal  incision  is  ma<le  for  2J  or  3  inches  over  the 
back  of  the  jt)int,  opening  into  this  and  exposing  the  fragments.  Any 
adhesions — r.//.,  between  these  and  the  condyles — are  then  removed 
f)r  broken  down.  Retractors  being  placed  in  the  wound,  the  peri- 
osteum is  separated  from  the  contiguous  edges  of  the  fragments,  and 
a  thin  layer  of  bone  remove*!  from  each  fragment,  either  with  a  cliisel 
or  a  narrow,  sharp  saw.  A  hole  is  then  drilled  obliquely  through 
each  fragment  with  a  brad-awl  or  drill,  and  stoutj  silver  wire  ]tas8ed§ 
and  twisted  up.  Two  half-twists  or  one  complete  twist  should  be 
sufficient.  If  the  surgeon  decides  to  leave  the  wire  in,  he  now  cuts 
the  ends  short  and  hammers  them  down  upon  the  olecranon  with  a 
small  hammer.  If  he  is  g<^ing  to  r<*move  them  later  on,  he  leaves  the 
ends,  not  cut  t(»o  sliort,  )>rojecting  through  the  wound,  which  is  next 
closed  with  silk  or  wire  sutures. 

Two  (questions  arise  here.  One,  Should  the  wire  be  left  or  no?  I 
have  alludcil  to  this  question  more  fully  later  on,  in  the  treatment  of 
fractured  patella  by  wiring.  While  one  objection  there  given  is  want- 
ing hert! — viz.,  the  inal»ility  to  bear  i)ressure  on  the  wire,  as  in  kneel- 
ing— two  others  remain,  viz.,  the  fact  that,  in  some  patients,  attention 
will  be  constantly  attracted  to  the  presence  of  the  wire,  and  that,  after 
a  time,  ulceration  may  set  in  around  the  wire  and  cause  trouble. 


*  The  Hurgeon  will  exatuiiie  how  far  tluH  {tower  w  lost,  to  what  extent  wasting  of 
tiie  triociw  hns  ocvurrctl,  and  what  evidence  of  union  there  is  in  the  sutures  between 
the  fragment*. 

t  First  br  the  iixe  of  soap  and  carbolic  oil,  and  then  with  I'arbolic  acid  lotion  (1  in 
40 1,  a  \}iw.e  of  lint  soaked  in  this  being  worn  over  the  joint  for  an  hour  or  two  before 
the  operation. 

I  Sir  J.  Lister  {lAincet,  1883,  vol.  ii.  p.  761)  gives  wire  about  j«j  inch  as  amply 
sufficient  for  the  olecranon,  while  for  the  shaft  of  the  femur,  in  an  adult  male,  a  piece 
of  wire  altoui  ^^  inch  in  thickness  is  requisite  in  order  to  resist  with  certainty  the 
enormous  force  of  the  great  muscles  of  the  thigh. 

%  For  difficulties  in  this,  and  how  to  meet  them,  see  "  Wiring  of  the  Patella." 
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Thus  I  believe  it  to  be  better  in  most  cases  to  leave  the  wire  ends 
fairly  long,  not  short  and  hammered  down,  and  to  remove  them  in 
about  six  or  eight  weeks'  time.  The  other  course,  no  doubt,  enables 
the  surgeon  to  allow  his  patient  to  return  to  work  after  a  much  shorter 
interval,  viz.,  three  or  four  weeks,  but,  as  I  think,  at  an  undoubted 
risk. 

The  other  question  is  about  the  drainage.  If  the  parts  have  not 
been  much  interfered  with,  if  no  separation  of  adhesions  has  been 
necessary,  probably  no  drainage  will  be  needful  if  dry -gauze  dressings 
are  applied,  and  firm  and  even  support  given  with  bandaging.  If 
drainage  is  considered  advisable,  a  catgut  drain  will  probably  be  suf- 
ficient. 

In  about  six  or  eight  weeks'  time  the  wire  may  be  removed,  careful 
note  having  been  made,  at  the  time  of  the  operation,  of  the  number 
of  half-twists.  Occasionally  here,"'  as  in  the  case  of  the  patella, 
removal  of  the  wire  is  a  matter  of  some  difficulty. 

VENESECTION. 
Lidicatioiis. 

1.  Some  cases  of  traumatic  pneumonia  and  injury  to  ribs,  as  where 
a  stout  young  farmer  breaks  several  ribs  when  riding,  and  acute  pneu- 
monia sets  in  and  extends  rapidly.  Here  the  cyanosis,  orthopnoea, 
the  distressing  pain,  may  all  be  relieved  by  a  bleeding  of  8  to  10 
ounces,  which  very  likely  will  have  to  be  repeated. 

In  other  cases  of  acute  pneumonia  which  are  not  traumatic,  bleed- 
ing may  be  resorted  to  with  great  advantage  when  the  patient  is  young 
and  plethoric,  the  breathing  much  oppressed,  and  the  heart's  action 
becoming  embarrassed. 

2.  In  some  cases  of  chronic  bronchitis.  Dr.  Haref  draws  this 
graphic  picture  of  sucli  a  case.  A  middle-aged  man  with  chronic 
bronchitis  and  some  congestion  of  the  lungs  has  exposed  himself  to 
chill.  "  He  is  sitting  in .  a  chair  (to  lie  down  is  impossible  for  him), 
hie  face  is  blue  and  sunken,  his  lips  purple,  the  eyes  suffused  and 
staring,  ....  his  chest  heaving,  and  each  short  gasping  inspiration 
followed  by  a  long  wheezing  and  moaning  expiration  ;  his  lungs  are 
full  of  moist,  sonorous,  and  raucous  rhonchi,  scarcely  a  trace  of 
vesicular  murmur  is  to  be  heard,  and  he  is  pulseless.    He  looks  to 

*  In  a  wise  of  Sir  J.  Lister's  (he.  supra  cil.),  the  wire  was  not  completely  removed 
from  the  olecranon,  for,  the  loop  liHving  given  way  near  the  twist,  the  twisted  part  was 
alone  taken  away,  and  the  loop  left  behind,  but  withont  causing  any  inconvenience 
when  the  patient  was  last  heard  of. 

t  Brit.  Med  Joum.,  1883,  vol.  i.  p.  156:  "Good  Remedies  Out  of  Fashion."  Other 
forms  uf  blood-alK>traction,  such  as  leeches  and  cupping,  are  is|>oken  of  here.  The 
whole  address  is  well  worthy  of  careful  study. 
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you  beseechingly,  and  gasps  out,  in  scarcely  articulate  words,  that  he 
is  dying.  Tliis  is  but  true.  Now  the  treatment  for  such  a  condition 
at  the  present  day  is  to  '  pour  in  stimulants  '  (though  the  patient  can 
scarcely  swallow).  Brandy  and  water  are  given,  and  ammonia,  and 
perhaps  ether;  then,  if  the  patient  lives  long  enough,  mustard  poul- 
tices are  applied  to  the  chest  and  the  calves  and  feet,  and  the  patient 

is  fanned,  and  the  patient  dies Appearances  have  been  saved, 

but  not  the  patient's  life.  The  fact  is  that  here  the  danger  lay  in  the 
right  side  of  the  heart  being  gorged  with  blood,  so  that  it  was  impos- 
sible for  its  stretched  and  distended  walls  to  contract  and  to  propel 

forwards  the  thick  and  blackened  blood Open  one  of  these 

veins,  which  are,  with  every  systole  of  the  heart,  tending  to  carry 
more  and  more  blood  to  this  already  distended  right  ventricle,  and  all 
may  yet  be  well  with  your  patient." 

3.  Where  a  tendency  to  apoplectic  seizures  exists,*  Dr.  Hare  Hoc. 
supra  cit.')  thus  speaks  of  this  class  of  case.  Nature  speaks  "  in  unmis- 
takable language  when  by  a  copious  epistaxis  she  efficiently  relieves, 
the  congested  turgid  face,t  tlie  beating  temples,  the  dull  heavy  head- 
ache, tlie  sleepiness,  the  confusion  of  thought,  and  other  symptoms, 
which  in  a  plethoric  individual  betoken,  if  they  are  not  relieved, 
serious  danger,  if  not  an  apoplectic  attack." 

4.  In  aneurisms,  especially  thoracic.  As  part  of  the  treatment  of 
Valsalva  in  a  modified  form.  Formerly  the  bleedings  in  aneurism 
were  copious,  even  to  8yncoj>e.  Nowadays  they  are  made  use  of  in  a 
different  way.  They  arc  small  in  amount,  and  are  only  repeated  so 
far  as  to  reduce  excessive  action  of  the  heart,  or  to  relieve  certain 
symptoms  (as  they  undoubtedly  do) — viz.,  dyspna\a  and  pain. 

Opsration. — The  patient  l»eing  usually  in  a  sitting  position,  and 
a  bandage  tied  round  the  middle  of  the  arm  with  sufficient  tightness 
to  retard  the  venous  circulation  without  arresting  that  of  the  arteries,J 
the  surgeon  selects  a  vein  for  his  purpose,  either  the  median  cephalic 
or  the  median  basilic,  whichever  is  niost  prominent.^  Steadying  this 
vein  by  placing  his  left  thumb  uj)on  it  ju.st  below  the  point  of  intended 

*  Tliisdoes  not  menn  tliose  cnnes  where  a  rupture  of  a  cerebral  vessel  has  occurred, 
where  bleeding  wnnld  interfere  with  tliat  prucexti  of  repair  on  which  the  patient's  life 
depends. 

t  Dr.  Copenian  (Brit.  Med.  Jnurn.,  1879,  vol.  ii.  p.  932)  points  out  that  in  these 
cases,  in  addition  to  plethora  and  a  full  habit,  evident  distension  of  the  superficial 
veins  of  the  head  and  neck  is  a  vahmble  indication  that  bleeding  is  proper. 

X  The  surgeon  makes  use  of  the  pulsation  in  the  arteries  to  tell  the  relation  of  the 
brachial,  or  one  of  its  branches  given  off  abnormally  high  up  and  running  superficially, 
to  the  veins  at  the  bend  of  the  elbow. 

i  If  the  [)atient  is  nervous,  or  if  the  veins  are  small,  he  should  l>c  told  to  hold  ■ 
walking-stick  or  hook.  This  steadies  his  arm,  distracts  his  thoughts,  and  by  producing 
muscular  contraction  supports  and  fills  the  veins. 
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puncture,  and  with  his  left  hand  steady  also,  he  opens  the  vein  with 
the  point  of  a  lancet  or  small,  sharp  scalpel  (whicliever  is  used  should 
be  scrupulously  clean),  making  with  a  gentle  sweep  of  his  wrist  a 
small  incision,  and  not  a  mere  puncture,  into  the  vein.  The  anterior 
wall  of  this  being  divided,  and  the  blood  flowing,  the  point,  without 
penetrating  any  deeper,  is  thrust  onwards,  first  increasing  the  slit  in 
the  vein,  and  then  being  brought  out  vertically,  care  being  taken  to 
make  the  skin  wound  larger  than  that  in  the  vein.  The  lancet  or 
scalpel  being  laid  aside  and  the  bleeding-glass  held  near,  the  thumb 
is  now  raised  and  the  stream  directed  into  the  glass.*  While  the 
blood  is  escaping,  the  limb  should  be  kept  in  the  same  position,  lest, 
by  the  skin  slipping  over  the  wound  in  the  vein,  the  blood  should 
be  prevented  from  escaping  freely  and  make  its  way  into  the  cellular 
tissue. 

The  required  amount  of  blood  having  been  removed,  the  thumb  is 
placed  on  the  puncture  while  the  bandage  is  taken  from  the  arm.  A 
small  pad  of  lint  dusted  with  iodoform  or  of  dry  aseptic  gauze  is  then 
placed  on  the  puncture,  and  secured  with  tape  or  bandage  applied  in 
the  figure  of  8.  This  pad  may  be  removed  in  twenty-four  or  forty- 
eight  hours,  and  for  a'day  or  two  the  patient  should  carry  his  arm  in 
a  sling. 

Difficulties  during,  and  Complications  after,  Venesection. 

1.  Difficulty  in  finding  a  vein.  This  may  be  due  to  their  small 
size,  the  feebleness  of  the  circulation,  or  the  abundance  of  fat.  If  a 
vein  cannot  be  made  sufficiently  distinct  by  hanging  down  the  limb, 
putting  it  in  warm  water,  flexing  and  extending  the  wrist  and  fingers, 
and  chafing  the  limb,  a  vein  should  be  opened  on  the  back  of  the 
hand,  or  blood  withdrawn  from  the  external  jugular  or  internal 
saphena  at  the  ankle. 

2.  In  other  cases,  where  the  patient  is  much  emaciated,  owing  to 
the  absence  of  steadying  fat  the  mobility  of  a  vein  may  enable  it  to 
avoid  puncture  unless  a  very  sharp  instrument  is  used  and  the  vein 
well  steadied. 

3.  When  the  vein  has  been  opened,  sufficient  blood  may  not  escape 
owing  to — 

(tt)  The  opening  being  a  mere  puncture. 

(6)  The  skin-opening  being  insufficient  in  size,  or  not  parallel  in 
position  to  that  in  the  vein.  These  impediments  are  re- 
moved by  a  freer  use  of  the  knife,  carefully  made,  or  by 
bringing  the  wound  in  the  vein  parallel  with  that  in  the 
skin. 

*  Not  a  drop  of  blood  should  be  allowed  to  go  on  to  the  bed  or  patient's  linen. 

6 
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(c)  A  pellet  of  fat  may  block  the  opening  in  the  vein.    This 

should  be  snipped  away. 

(d)  The  patient  may  faint. 

(«)  A  thrombus  may  form.    This  will  disappear  when  the  venous 

current  becomes  more  active, 
(/)  The  bandage  may  be  tied  too  tightly  round  the  arm. 

4.  Wound  of  the  brachial  or  some  other  artery — e.  g.,  an  abnormal 
ulnar.  This  can  always  be  avoided  by  a  careful  use  of  the  lancet  or 
scalpel,  and  by  noting  beforehand  the  existence  of  any  pulsation.  The 
force  of  the  jet  and  the  mixture  of  bright  with  dark  blood  will  tell  of 
this  accident  Pressure  should  be  carefully  applied  and  maintained, 
and  blood  taken  from  the  opposite  arm  if  required. 

5.  Escape  of  blood  into  the  cellular  tissue.  This  will  lead  to  ecchy- 
mosis,  and  perhaps  formation  of  a  thrombus,  which  may  be  absorbed, 
but  which  also  may  suppurate. 

6.  Phlebitis,  or  inflammation  of  the  lymphatics.  These  may  be 
due  to  use  of  dirty  instruments,  aided  by  the  low  condition  of  the 
patient.  They  should  be  mo!?t  carefully  guarded  against,  as  likely  to 
lead  to  the  following  two  most  grave  results. 

7.  Erysipelas  and  cellulitis. 

8.  Intense  pain  in  the  limb,  with  gradual  flexion  of  the  elbow-joint. 
This  is  due  to  puncture  of  the  external  or  internal  cutaneous  nerves, 
which  are  connected  through  the  brachial  plexus  witli  the  motor 
nerves  to  the  brachialis  anticus  and  biceps,  which  flex  the  elbow- 
joint.*  The  injured  nerves  should  be  divided,  subcutaneously  if  pos- 
sible. 

TRANSFUSION. 

This  operation  is  rarely  performed — (1)  from  the  fact  that  it  is 
apparently  very  fatal,  though  the  bad  results  are,  as  in  tracheotomy 
for  croup  or  in  herniotomy  in  cases  of  strangulation,  not  due  so  much 
to  the  operation  itself,  as  to  the  condition  which  calls  for  it.  (2)  From 
the  difficulties  attending  the  operation.  These,  of  late  years,  have 
been  much  diminished,  but,  while  we  have  simpler  apparatus  at  hand, 
it  is  probably  still  correct  that  there  is  none  which  has  been  used  suf- 
ficiently often  to  be  called  perfect.  Yet  it  is  an  operation  with  which 
every  practitioner  should  be  acquainted,  owing  to  the  critical  nature 
of  the  cases  in  which  he  is  called  upon  to  perform  it,  and  the  sudden- 
ness with  Avhich  the  call  is  liable  to  come. 

There  are  two  methods:  A.  Direct,  in  which  blood  is  conveyed 
directly  from  one  person  into  another ;  and  B.  Indirect,  in  which 
blood  is  separated  from  its  fibrin,  or  some  other  fluid  is  thrown  in. 

A.  Direct. — These  will  be  described  first  and  most  fuUy,  as  it  is 

*  Hilton,  Rett  and  Pain,  p.  190. 
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bably  far  preforaMe  to  inject  blood  without  exposure  to  air  and 
witliout  manipulatiiJii,  and  as,  save  in  a  very  few  cases,  one  of  the 
direct  metliodt?  with  the  simple  apparatus  of  the  present  day  will  be 
usually  availahle. 
Chief  Methods, 

1.  Dr.  Galabin'fi. 

2.  Dr.  Aveling's,  and  Mr.  Cripps's  nnodification  of  it. 

3.  Rouesel's. 

1.  Dr.  Galabin's  (Fig.  25). — This  is  by  far  the  simplest  of  the  direct 
transfusion  methods;  it  is,  furthermore,  cheap,  and  easily  and  quickly 
cleaned — points  of  much  importance  in  an  instrument  which  is  wanted 
at  a  few  minutes'  notice,  and  then  may  be  laid  l)y  fur  a  long  time. 
Finally,  it  can  he  used  both  for  direct  and  indirect  transfusion.  Its 
disadvantage  is  that  when  used  for  direct  transfusion  the  quantity  of 
blood  cannot  be  easily  and  exactly  ineasured. 

It  consists  (Fig.  25)  of  a  piece  of  elastic  tubing,  about  a  foot  long, 
which  can  be  easily  replaced  from  time  to  time  at  very  slight  cost, 

Fio.  25. 


GaJRbln'i  tmiulViBlciti  apparatua. 
I  a.    Tennliialw  uf  the  ca]inulit<.    The  Intcrvenliin  tndla-nibber  tube  should  not  be  mora 
than  fi  or  t>  Inches  long,  to  dinitril.ih  ihc  rUk.s  of  rioiting. 
c.  K^'culvlnK  cannola,  with  a  conlcul  end  to  Bll  the  opening  Into  the  veil), 
r>.  r>cllverlng  canuala,  wlili  a  pointed  end  so  as  to  slip  rendlly  Into  the  probably  empty  vela 
of  the  patient. 

even  by  ordinary  drainage-tube,  there  thus  being  no  risk  of  finding 
the  apparatus  cracked  and  useless  at  the  moment  of  need.  At  either 
end  are  terminals  and  cannuhe,  after  the  shape  of  Dr.  Aveling's  pat- 
tern, with  as  little  projection  of  rim  as  possible  when  united  to  the 


I 


84  OPERATIONS  ON  THE  UPPER  EXTREMITY. 

tubing  or  cannulas.  For  the  same  purpose— 1.«.,  to  avoid  starting- 
points  for  clotting — Dr.  Gala1)in  does  away  with  any  taps  at  the  junc- 
tion of  the  terminals  and  cannuhe,  using  spring-clips  instead  (Fig. 
25).  The  following  is  the  way  of  using  the  apparatus,  taken  from  Dr. 
Galabin's  paper*  (p.  268):  "Place  the  transfusion  tube,  including 
terminals  and  cannulse,  in  a  hot  solution  of  common  salt  {3J~Pi)« 
When  tlie  tube  is  full,  and  all  air  removed  from  it,  place  a  spring-clip 
on  it  at  each-  end,  close  to  the  terminals.  Tie  tapes  round  the  arm  of 
the  receiver,  first  above  and  then  below  the  vein  which  is  to  be  opened. 
Prepare  the  vein  by  exposing  a  portion  of  it,  and  passing  a  probe 
underneath  it.  Then  tie  tapes  round  the  arm  of  the  donor,  first  above 
and  then  below  the  point  where  the  vein  is  to  be  opened.  Expose 
the  vein  and  pass  a  probe  beneath  it.  Now  let  the  donor  sit  by  the 
bedside  and  place  his  arm  close  to  that  of  the  patient.  Take  the 
delivery  cannula,  d,  out  of  the  saline  solution,  open  the  receiver's 
vein  by  a  snip  with  sharp-pointed  scissorSjf  and  see  that  the  cannula 
slips  readily  into  it.  Removing  the  cannula,  pass  a  small  director 
into  the  vein,  that  the  opening  may  not  be  lost,  and  remove  the  tape 
above  the  opening.  Now  take  the  transfusion  tube,  with  both  can- 
nula; affixed,  open  the  donor's  vein  by  a  snip  with  scissors,  and  slip 
the  receiving  cannula,  c,  into  it,  passing  it  gently  on  so  far  that  by  its 
conical  shape  it  fills  the  vein  and  does  not  allow  blood  to  escape  by 
the  side.  Let  an  assistant  hold  the  cannula  in  place,  remove  the 
lower  tape  from  the  donor's  arm,  and  remove  the  spring  clips,  keeping 
the  delivery  cannula  slightly  raised  above  the  donor's  vein.  As  soon 
as  blood  begins  to  flow  from  the  delivery  cannula,  slip  the  cannula 
into  the  receiver's  vein  and  hold  it  there,  having  passed  it  in  far 
enough  to  prevent  escape  of  blood  by  the  side,  as  in  the  case  of  the 
receiving  cannula.  The  flow  will  be  aided  if  the  receiver's  arm  is 
raised  on  a  pillow  slightly  above  the  level  of  the  shoulder." 

As  by  this  method  the  quantity  of  blood  transfused  cannot  be 
measured,  the  surgeon  must  judge  when  to  leave  off  by  the  time  of 
the  flow,  which  should  not  be  less  than  five  minutes,  and  partly  by 
the  effect  on  the  pulses  of  the  donor  and  receiver.  When  the  cannulee 
are  withdrawn  the  remaining  tapes  are  removed,  and  the  veins  closed 
by  a  pad  and  bandage. 

2.  Dr.  Aveling's,  with  Mr.  Cripps's  Modification  (Fig.  26). — 
While  this  method  has  the  advantage  of  being  amonpt  the  simpler 
and  inexpensive  forms  of  direct  transfusion,  it  is,  in  my  opinion,  in- 
ferior to  that  above  described,  for  reasons  given  below.    It  has,  how- 

*  Guy't  Hospital  Report*,  vol.  xlii.  p.  255. 

t  All  tlie  in-itruments  used  should  be  Hcruoulously  clean,  and  taken,  pravioualjr  to 
use,  out  of  a  solution  of  carbolic  acid  or  mercury  perchloride  solution. 
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ever,  one  advantage  over  it,  of  measuring  the  amount  of  blood  sent — 
viz.,  2  drachms  at  each  squeeze  of  the  central  bulb. 

Mr.  Cripps  has  removed  one  source  of  clotting  by  replacing  the  tape 
shown  in  Fig.  26  by  clips,  as  in  Dr.  Galabin's  apparatus.  But  though 
made  of  the  best  rubber,  and  in  one  piece,  it  is  more  likely,  when  put 
aside  for  long  intervals,  to  be  found  cracked  and  rough,  and  thus  less 
easily  replaced  than  the  simple  bit  of  tubing  of  which  Dr.  Galabin's 
instrument  consists. 

The  veins  being  exposed,  as  already  directed  (p.  84),  the  apparatus 
is  filled  with  a  warm  solution  of  sodium  chloride,  and  a  clip  placed  at 
either  end.  The  arms  of  receiver  and  donor  being  in  the  position 
given  below,  the  vein  of  the  receiver  is  opened,  and  pressure  being 
made  just  below  the  opening  in  the  vein,  so  as  to  prevent  blood  ob- 

Fio.  26. 


A  and  B  are  the  bands  of  asslgtants  holding  the  afferent  and  efferent  tubes  and  the  lips  of  each 
Tenesection  wound  togetbcr.  The  cannuln  being  inf^erted  into  the  veins,  the  syringe  and  tubing, 
filled  with  warm  saline  solution,  and  liept  so  by  the  taps  or  clips,  is  fitted  into  the  cannulse.  Then 
the  taps  are  turned  or  the  clips  removed,  and  the  tubing  compressed  by  D.and  the  bulb  {squeezed 
by  c.  The  tube  is  then  squeezed  by  shifting  d  to  d'.  The  bulb  then  expanding  draws  in  blood, 
when  the  manipulation  just  described  is  repeated.  The  t>evelled  end  of  the  afferent  tube  is  so 
made  that  It  may  slip  easily  into  the  collapsed  vein  of  the  patient.    (Aveling.*) 

scuring  the  opening,  the  cannula  is  inserted.  The  other  cannula  is 
then  inserted  into  a  vein  of  the  giver,  and  both  held  steadily  by  an 
assistant.    Transfusion  is  then  performed  as  follows  :t 

"  The  clips  having  been  removed  from  the  tube  at  either  end,  the 
operator  makes  the  necessary  valve  to  prevent  regurgitation  by  com- 
pressing, with  the  finger  and  thumb  of  one  hand,  the  tube  between 
the  central  ball  and  the  giver.    He  then  slowly  squeezes  the  ball,  with 

*  Obsl.  Trans.,  vol.  vi.  May  4,  1874. 
t  Crippa,  Diet,  of  Surg.,  vol.  ii.  p.  660. 
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the  effect  of  driving  the  water  it  contains  gently  into  the  vein  of  the 
recipient ;  then,  having  compressed  the  tube  between  the  ball  and  the 
recipient,  he  removes  the  finger  and  thumb  from  oflF  the  tube  on  the 
opposite  side,  allowing  the  ball  to  expand  with  the  blood  coming  into 
it  from  the  arm  of  the  giver.  When  the  hall  is  full,  the  manipulation 
just  described  is  repeated,  and  the  blood  passes  into  the  vein  of  the 
receiver.  In  this  manner,  each  time  the  ball  is  compressed,  2  drachms 
of  blood  arc  injected  into  the  veins  of  the  patient.  Should  the  syringe 
appear  to  become  blocked,*  or  work  unsatisfactorily,  it  can  be  detached 
and  washed  out  without  removing  the  cannula;  from  the  veixis." 

3.  M.  Roussel's. — This  method  appears  to  me  to  have  the  following 
grave  objections:  (1)  Its  cost,t  which  is  very  high  for  an  instrument 
so  rarely  used.  (2)  Its  complicated  nature.  (3)  The  fact  that  its 
safety  depends  on  its  being  used  rapidly.  As  Dr.  Galabin  remarks, 
"  A  general  practitioner,  having  occasion  to  operate  but  once  in  a  life- 
time, might  occupy  more  time,  and  the  risk  to  the  patient  is  thus 
immediately  increased."]:  (4)  Although  the  first  few  ounces  of  blood 
pass  quite  successfully,  yet,  after  a  while,  clots  usually  form  in  the 
tube.§ 

B.  Indirect  Transfusion. — Points  which  have  here  to  be  con- 
sidered are||— (1)  What  is  the  best  fluid  to  use.  (2)  What  is  the  best 
apparatus  and  method. 

Dr.  Galabin's  very  simple  apparatus  has  the  great  advantage  of 
being  available  for  indirect^'  as  well  as  for  direct  transfusion. 

The  terminal  d,  and  delivery  cannula  B,  are  fitted  to  an  elastic  tube, 
about  3  feet  long,  and  not  less  than  -^j-  inch  in  calibre.  The  other  end 
is  attached  to  a  glass  funnel.  The  mode  of  procedure  will  then  be  as 
follows:  First  expose  the  receiver's  vein  and  place  a  probe  under  it; 
then  draw,  defibrinate,  and  filter  the  blood  through  muslin,  place  it 

*  A  case  in  which  this  occurred  will  be  found  related  by  Dr.  Hoggan,  SriL  Med. 
Joum.,  1877,  vol.  ii.  p.  726. 

t  Five  guineas— Dr.  Galabin's  costing  18<t.,  and  Dr.  Aveling's  £1  12*. 

{  Mr.  Crip|t8  [loe.  nnpra  eil.)  furtlier  condemns  it  as  most  unsurgical,  and  as  "  merely 
an  attempt  to  substitute  the  haphazard,  blind  puncture  of  a  machine  for  the  human 
fingers  and  eresight,  which  are  alone  to  be  relied  on  in  performing  so  delicate  aa 
operation  as  transfusion,  with  ease,  safety,  and  precision." 

J  It  is,  however,  only  fair  to  the  inventor  to  state  that  in  the  Yearbook  of  TixatmeiU 
for  1886,  p.  90,  M.  Roussel  is  state<l  to  have  performed  transfusion  by  his  method  suc- 
cessfully eighteen  times  in  thirty-nine  surgical  cases;  and  in  medical  cases  twenty- 
eight  times,  with  ten  recoveries.  No  information  is,  however,  given  in  the  book  just 
quoted  as  to  the  severity  of  the  cases  or  the  condition  of  the  patients. 

II  With  regard  to  the  fluid,  blood,  if  available  and  taken  from  a  healthy  iwtient,  is 
undoubtedly  the  best ;  and  it  is  <juite  clear  that  venous  blood  answers  every  pur|iot»e. 

^  As  in  cases  where  the  only  donor  available  is  nervous  and  excited,  and  cannot  be 
relied  upon  to  go  throgh  direct  tratufu^io.!  dteaiily. 
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hoUl  the  tube  vertical,  with  tht'  funnel  U])i)ernio8t,  and  fill  the  funnel 
with  hot  solution  of  conimon  s:ilt  (5j-tljX  previously  prt-piired,  open 
the  sjtring  clip,  ami  let  the  solution  runout  till  the  funnel  is  just 
ciupty  and  the  tube  alone  full,  then  close  the  clip  again.  Now  pour 
the  blood  into  the  funnel,  open  the  clip  till  the  blood  begins  to  escape 
from  the  cannula,  ami  then  close  it  u^ain;  open  the  receiver's  vein, 
and  slip  the  cannula  into  it,  keeiiing  the  arm  womevvhat  elevated  on 
a  pillow  above  the  level  of  the  shoulder.  When  the  clip  is  taken  oif 
and  the  funnel  raised,  the  blood  will  generally  flow  in  liy  the  force  of 
gravity.  The  funnel  must,  of  course,  be  kept  rupkni.slic'd  iih  the  level 
of  the  blood  in  it  falls.  If  necessary,  the  How  may  be  accelerated  by 
running  the  oiled  finger  and  thumb  down  the  tulte.  But  if  the  tlow 
Pcems  to  be  ■irrc?t<^'d,  or  neiuly  «rrei*ted,  it  is  better  first  to  withdraw 
the  cannula  for  a  moment  from  the  vein,  and  make  sure  that  the  flow 
is  not  stflpped  by  a  clot  in  t!ie  cannula  or  tu1>e. 

Dr.  Galabin  considers  this  sinijik"  arrangement  of  funnel  and  tube 
etjual  to,  and  even  superior  to,  any  more  complicated  india-rubber 
apparatus,  which  is  apt  to  be  found  unfit  for  use  when  wanted  unex- 
pecttnlly. 

If  the  surgeon  prefer,  he  can  make  u.'se  of  much  the  same  apparatus, 
and  a  cannula  of  glass,  or  any  nozzle  of  appropriate  size,  always  re- 
membering that  the  end  must  be  fine  t«j  enter  the  vein,  usually  col- 
lapsed, of  the  patient,  and  that  any  taps,  changes  of  calibre,  etc.,  in 
the  cannula  or  nozzle  are  all  sources  of  coagulation,  and  tlius  ]>erhap8 
of  fatal  embolism. 

The  same  precautions  as  to  defiliriiiation,  filtering,  keeping  up  the 
ternpeniture  of  the  blood,  filling  the  tubing  with  warm  saline  solu- 
tion— in  fact,  taking  every  possible  step  to  jn-event  coagulation  and 
the  transmission  of  emboli — must  be  most  carefully  followed. 

Other  fluids  which  have  been  reconuucnded  as  well  as  blood  must 
be  here  briefly  considered. 

Milk*  has  been  UHe<l  by  some — cjj.,  Dr.  Thomas,  uf  New  York — 
being  tliouglit  Ui  be  safer  and  more  nutritious  than  saline  tiuids.  Pos- 
sibly this  last  advantage  is  somewhat  theoretical,  being  based  on  the 
supposed   resemblance  to   chyle.     If  rnilk  be  injected,  it  should  be 


•  Prof.  Schnfer  (Trarui.  Oh*t.  Soe.,  vol.  xxi.U  from  experinienU  on  dnK"*  ffiTitf  tliat 
ihe  injection  of  milk,  after  they  had  been  reduce<l  liy  IjIeedinR  to  almogt  a  lifflefw  con- 
tlilion,  ctiii»e<i  a  teinpnrnry  rise  in  the  blood  (iretwnre,  but  no  permnnt'iit  benefit. 
After  dentil,  the  bbiod  corpuscles  were  fannd  lo  be  disintegrated,  and  tlie  blcwid  wwarm- 
ing  with  bacteria.  He  was  ittrongly  of  opinion  thikl  no  fluid  lacking  li»moglobin 
ctJtdd  be  of  nnv  benefit  in  cam»  of  acute  Hnientia. 
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first  most  carefully  filtered  to  prevent  any  capillary  embolism  iu  the 
lungs. 

Saline  solutions  have  also  been  used,  being  always  available  in  the 
absence  of  a  fitting  blood  donor,  and  in  the  hope  that  thus  sufficient 
fluid  would  be  sup])lied  to  stimulate  the  failing  action  of  the  heart, 
and  to  give  it  something  to  contract  upon  until  the  processes  of 
assimilation,  wliich  are  in  these  cases  suspended,  can  once  again 
supply  natural  fluid  to  the  heart  and  vessels.  The  transfusion  of 
saline  solutions  received  at  one  time  some  impetus  from  a  certain 
amount  of  success  which  attended  their  use  in  cholera.  Thus  Mr. 
Little*  reports  four  recoveries  out  of  fifteen  cases  so  treated  at  the 
Tendon  Hospital.  The  fluid  used  consisted  of  a  drachm  of  sodium 
chloride,  6  grains  of  potassium  chloride,  3  grains  of  sodium  phos- 
phate, 20  grains  of  sodium  carbonate,  and  2  drachms  of  pure  alcohol 
to  a  pint  of  distilled  water.  Four  pints  were  introduced  at  a  time,  at  a 
temperature  of  about  110°,  the  transfusion  taking  about  half  an  hour. 

My  own  impression  as  to  the  use  of  these  saline  solutions  alone  is 
that  their  benefit  is  fugitive,  but  in  this  I  attach,  perhaps,  too  much 
importance  to  two  cases  in  which,  some  years  ago,  I  injected  a  saline 
solution  analogous  to  that  above  given  in  hn?morrhage  after  amputa- 
tion of  the  thigh.  About  6  ounces  were  used  in  one  case,  and  about 
10  or  12  in  the  other.  The  patients  were  actually  moribund  on  each 
occasion.  Both  rallied  after  the  transfusion,  but  both  ultimately 
sank,  in  the  one  ease  eighteen  hours,  in  the  other  about  ten,  having 
elapsed  since  the  transfusion. 

It  has  been  suggested  that  some  saline  solutions  which  have  the 
power  of  delaying  the  coagulation  of  blood — e.g.,  sodium  phosphate 
— should  be  added  to  the  blood  before  it  is  transfused.  Dr.  Hicksf 
brought  this  method  before  the  profession,  having  found  experiment- 
ally on  dogs  that  blood  mixed  with  sodium  phosphate,  after  being 
kept  out  of  the  system  for  some  time,  could  be  injected  back  into  the 
animal  without  any  detriment.  He  therefore  hoped  that  this  plan 
might  Ijc  useful  where  tliere  is  no  time  for  defibrinating,  or  where  the 
quantity  of  blood  obtainable  is  so  small  as  to  render  defibrination 
diflicult.  Dr.  Hicks  recommends  a  solution  of  3  ounces  of  the  fresh 
sodium  phosphate  dissolved  in  a  pint  of  water,  using  one  part  of  the 
solution  to  three  parts  of  blood,  and  injecting  from  6  to  8  ounces  of 
the  combined  fluid,  this  being  done  very  slowly  and  at  intervals  if 
the  heart's  action  is  embarrassed  by  the  use  of  more  than  2  ounces  at 
a  time.    Prof.  Schafer,J  who  investigated  the  subject  of  transfusion 

*  London  Hotp.  Re.porU,  vol.  iii.  p.  132. 
t  Guy'*  Hmp.  Reports,  vol.  xiv.  p.  1, 
X  Obal.  Trang.,  vol.  xzi. 
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scientifically  for  the  Obstetrical  Society,  considered  that  tliis  solution 
was  too  strong,  and  certain  to  kill  the  blood  corpuscles. 

There  is  one  more  method  of  transfusion,  or  rather  of  re-infusion, 
which  has  been  used  lately  by  the  Edinburgh  surgeons — viz.,  Dr. 
Duncan*  and  Messrs.  Annandale  and  Cotterillf — and  which,  being 
especially  adapted  to  amputation  cases,  is  of  great  interest  to  the 
hospital  surgeon.  Dr.  Duncnn  used  it  successfully  in  a  case  of  am- 
putation of  the  thigh  for  a  railway  injury.  The  patient,  who  had  lost 
so  much  blood  before  the  operation  that  it  was  difficult  to  say  whether 
he  was  alive  or  dead  after  the  arteries  were  tied,  made  a  good  recovery 
after  the  injection  of  the  3  ounces  of  blood  which  he  had  lost  during 
the  operation  mixed  with  solution  of  sodium  phosphate — in  all,  about 
8  ounces  being  thrown  into  the  femoral  vein. 

Dr.  Duncan's  method  is  as  follows  : 

For  introduction  into  the  vein,  a  short  glass  tube,  of  the  size  of  a 
No.  6  catheter,  having  a  pen-shaped  point,  is  used.  To  its  other  end, 
slightly  bulbous,  about  2  inches  of  india-rubber  tubing  are  attached. 
A  simple  glass  syringe,  holding  4  ounces,  whose  nozzle  fits  the 
tubing,  is  perfectly  effective,  the  temperature  being  kept  up  with  boric 
lint  wrung  out  of  hot  water.  A  graduated  glass  vessel,  kept  floating 
in  warm  water,  contains  the  solution  of  sodium  phosphate  and  re- 
ceives the  blood. 

All  instruments  are  washed  in  aseptic  solutions.  The  most  con- 
venient vein  being  selected  on  the  face  of  the  stump,  the  glass  point 
is  inserted  and  a  catgut  ligature  put  round  it.  While  the  jirocess  of 
ligaturing  the  arteries  is  going  on,  the  blood  is  caught  by  one  assitit- 
ant,  who  adds  the  soda  solution  as  required,  and  is  slowly  injected 
by  another. 

The  solution  of  sodium  phosphate  was  one  of  5  per  cent.,  one  part 
of  the  solution  being  added  to  three  parts  of  blood.  A  slightly  larger 
proportion  was  frequently  used  in  the  amputjition  cases. 

About  five  minutes  were  occupied  in  injecting  the  8  ounces,  and,  in 
a  case  of  amputation  of  the  hip,  16  ounces  were  injected  in  about 
fifteen  minutes,  without  any  disturbance,  and  with  a  good  result. 

Dr.  Duncan  points  out  that  the  process  of  re-injecting  the  patient's 
own  blood  is  incompatible  with  the  use  of  spray  or  irrigation  during 
the  operation.  In  most  cases,  however,  the  use  of  the  germicide  may 
safely  be  delayed  till  near  the  end  of  the  operation,  as,  with  pure 
hands  and  instruments,  the  risk  from  the  air  is  trifling,  and  is  not 
worth  considering  when  a  patient  is  in  imminent  danger  from  haemor- 
rhage or  collapse. 


*  Brit.  Med.  Joum.,  1S86,  vol.  j.  j>.  192. 
t  Ibid.,  vol.  ii.  October  2. 


90  OPERATIONS   OX  THE   UPPER   EXTREMITY. 

The  same  apparatus  was  thus  used  in  a  case  of  pernicious  ana?mia 
by  Dr.  Duncan: 

.  A  vein  in  the  arm  of  the  receiver  was  exposed,  and  under  it  a  double 
thrend  of  catgut  passed.  Blood  was  then  drawn  from  the  donor  into 
a  di.sh  containing  the  sodium  phosphate,  with  which  it  was  gently 
mixed  by  means  of  a  glass  rod.  While  an  assistiint  fitted  the  syringe, 
the  exposed  vein  of  the  receiver  was  opened,  the  lower  thread  of  cat- 
gut was  gently  pulled  upon  to  prevent  bleeding.  The  tube  was  now 
inserted,  the  ui)per  thread  tied  round  it  with  one  knot,  and  the  lower 
definitely  secured  and  cut  short.  The  blood  was  next  slowly  injected, 
the  tubing  being  pinched  when  the  syringe  required  to  be  refilled. 
The  upper  catgut  was  finally  tied  and  cut  short  when  the  operation 
was  completed,  and  the  little  wound  was  stitched  up. 

Arterial  Transfusion. — While  transfusion  into  veins  is  in  prac- 
tice, on  the  whole',  the  most  generally  convenient  and  applicable 
method,  tlie  above  is,  theoretically,  so  superior  that  it  deserves  atten- 
tion. Prof.  Schafer  (loc.  mpra  eit.)  recommends  the  following  method 
to  be  used  in  the  dorsalis  pedis  artery,  which,  for  the  sake  of  com- 
pleting the  sul)ject,  may  be  mentioned  in  this  place : 

The  arteries  of  each  are  first  to  be  exposed  and  separated  from  their 
sheath  for  about  i  inch.  The  distill  ends  of  the  exposed  portions  of 
arteries  in  both  are  then  tied,  ligatures  are  placed  loosely  round  the 
upper  ends  also,  and  these  upper  ends  secured  by  spring  clips.  The 
transfusion  a]>paratus  iti*elf  consists  simply  of  an  india-rubber  tube 
having  a  glass  cannula  at  each  end.  The  cannula  has  a  tjipering 
bevelled  end,  grooved  to  hold  the  ligature.  One  of  the  cannula;  is 
tied  into  the  artery  of  the  donor,  the  other  into  that  of  the  receiver, 
the  ends  of  both  being  directed  towards  the  heart.  The  clips  are  then 
opened  for  about  a  minute,  or  a  little  longer  if  it  seem  desirable. 
Both  arteries  are  then  to  be  tied  just  above  the  clii)S,  and  finally  the 
cannuhe  are  to  be  cut  out,  together  with  the  pieces  of  artery  into 
which  they  are  tied. 

Adv.\ntaoes  of  Arterial  TRAXsprsiox. 

1.  The  blood  transfusc<l  is  oxygenated. 

2.  Any  clots  produced  are  washed  into  the  peripheral  arteries  of 
the  foot,  instead  of  into  those  of  the  lungs. 

3.  The  arterial  tension  of  the  patient  is  more  quickly  raised,  and 
the  tendency  to  syncope  thus  more  rapidly  averted,  than  when  the 
blood  is  thrown  into  a  vein. 

DiSADVAXTACfES   OF   AUTERIAL   TrAXSFLTSION. 

1.  An  artery  is  more  difficult  to  find  and  deal  with,  especially  in 
cases  of  hurry  and  emergency,  than  a  superficial  vein. 

2.  Emholi,  if  produced,  and  carried  into  the  peripheral  arteries,  may 
produce  gangrene  of  the  part. 
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3.  It  is  a  more  serious  operation  for  the  donor  at  the  time,  and 
requires  him  to  be  more  careful  later  on. 

4.  An  artery  thus  used  is  only  available  once.  * 
Risks  and  Dangers  of  Transfusion.— Amongst  these  are : 

1.  Emboli  and  their  results. 

2.  Evidence  of  blood  being  thrown  in  too  rapidly  for  the  system  of 
the  receiver — e.g.,  headache,  flushing,  prsDcordial  oppression,  etc. 

3.  Perhaps  septic  absorption,  if  the  blood  has  been  exposed  too 
long,  or  if  milk  is  used  without  precautions  to  purify  it. 

4.  Many  of  the  risks  already  given  under  the  head  of  venesection 
(p.  82)  will,  of  course,  be  present  here  also. 

LIGATURE  OF  THE  BRACHIAL  ARTERY  AT  THE 
BEND  OF  THE  ELBOW  (Fig.  17). 

This  operation,  common  enough  fifty  years  ago  owing  to  the  fre- 
quency of  bleeding  and  the  facility  with  which  the  brachial  artery 
was  wounded,  will  be  briefly  described  here. 

Indications. — (1)  Wound  of  artery,  especially  after  bleeding.    (2) 
Traumatic  arterio- venous  aneurism,  also  occurring  after  bleeding. 
Guide. — The  inner  side  of  the  biceps  tendon. 
Relations:  In  Front. 

Skin;  fascial ;  bicipital  fascioe;  median  basilic 
vein.     Branches    of    internal  and    external 
cutaneous  nerve. 
Outside.  Inside. 

Biceps  tendon.  Brachinl  artery  Median  nerve. 

Vena  comes.  '''  ^""^  "^ «"^**-  Vena  comes. 

Behind. 
Brachialis  anticus. 

Operation  (Fig.  17). — The  limb  being  steadied  with  the  elbow 
slightly  flexed,  the  site  of  the  biceps  tendon  should  be  defined,  and 
also  that  of  any  large  veins,  by  making  pressure  a  little  above  the 
proposed  site  of  ligature.  An  incision  about  2  inches  long  is  then 
made,  a  little  to  the  inner  side  of  the  biceps  tendon,  through  the 
superficial  fascia  carefully,  so  as  to  avoid  the  median  basilic  vein  and 
its  companion,  the  internal  cutaneous  nerve.  The  deep  fascia  is  then 
divided  on  a  director,  this  and  the  semilunar  fascia  of  the  biceps 
which  strengthens  it  being  interfered  with  as  little  as  possible.  The 
artery,  with  its  vena  comites,  lies  directly  underneath.  The  needle 
should  be  passed,  after  the  veins  are  separated  and  the  artery  cleaned, 
from  within  outwards,  so  as  to  avoid  the  median  nerve. 

In  the  case  of  traumatic  arterio-venous  aneurism  resisting  other 
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treatment,  the  old  operation  of  placing  double  ligatures*  will  be  pre- 
ferable to  the  Hunterian  one,  which  runs  the  risk  of  overlooking  the 
possibility  of  a  rather  higher  division  than  usual  of  the  brachial  into 
radial  and  ulnar.  If  much  hajmorrhage  is  expected,  the  brachial 
should  be  compressed  about  the  middle  of  the  arm  with  an  E^sniarch, 
or  the  vessel  controlled  by  a  reliable  assistant.  The  median  basilic 
vein  will,  in  such  cases,  be  often  found  much  dilated  by  the  entrance 
of  arterial  blood.    In  others  it  has  been  obliterated. 

This  operation  at  the  bend  of  the  elbow  should  always  be  i>erformed 
with  the  utmost  carefulness  at  the  time  and  pains  taken  with  the 
aftor-treatment,  so  as  to  ensure  the  minimum  of  disturbance  and  the 
smallest  amount  of  cicatrix,  and  thus  to  interfere  as  little  as  possible 
with  the  movements  of  the  elbow. 


CHAPTER  V. 
OPERATIONS  ON  THE  ARM. 

LIGATURE  OF  BRACHIAL  ARTERY  (Fig.  31). 

TiiLS  is  performed  (a)  in  the  middle  of  the  arm,  and,  much  more 
rarely,  (b)  at  the  bend  of  the  elbow,  the  operation  last  described. 
(a)  In  Middle  of  Arm  (Fig.  31). 
Indications. 

1.  Chiefly  wounds  of  palmar  arch,  resisting  pressure  (p.  37). 

2.  Wound  of  the  artery  it^self  by  penknife,  bayonet,  bullet,  etc. 

3.  Gunshot  wound  of  the  elbow,  leading  to  secondary  htemorrhage, 
resisting  other  treatment. 

4.  Wound  of  one  of  the  arteries  of  the  forearm,  when  htemorrhage 
has  occurred  from  a  wound  of  one  of  these  and  the  parts  are  in  a 
sloughy  condition.  In  the  year  1882  a  patient  came  under  my  care 
for  secondary  ha'morrhage  from  a  wound  of  the  forearm,  inflicted  by 
the  bursting  of  a  gun  in  rook-shooting.    The  parts  were  much  swollen 

*  Here  ligatures  will  be  reqnire<I  nimve  and  below  the  ootniniinication  with  the 
vein  in  the  case  of  aneurismnl  varix,  and  alMive  and  below  the  sac  if  the  siii^gecm  is 
dealing  with  a  varicose  aneurism,  it  being  understood  that  palliative  treatment  hu 
not  sufficed,  and  that  pressure,  applied  locally  and  on  the  main  trunk  above,  or  bv 
meauH  of  Esmarch's  bandage,  has  failed.  If  ligature  is  decided  upon,  it  will  be  better 
(the  arterv  being  commanded  alK)ve)  to  open  the  sac,  and  thus  find  the  apertures  into 
the  artery  by  the  aid  of  a  director.  As  Mr.  Holmes  (Si/stem  <^ Siirffery,  vol.  iii.  p.  92) 
points  out,  the  other  plan  of  attempting  to  find  and  tie  the  artery  without  opening  the 
sac  presents  these  difficulties  —viz.,  that  the  artery  is  surrounded  by  dilated  and  closely 
packed  veins,  and  that  below  the  ssic  it  is  of  small  size. 
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• 

and  sloughy ;  the  ulnar  artery  in  its  middle  third,  from  which  the 
hsemorrhage  was  coming,  was  greenish  in  color,  and  apparently  not  in 
a  condition  to  hold  a  ligature.  A  good  recovery,  with  no  further 
haemorrhage,  took  place  after  ligature  of  the  brachial  in  the  middle  of 
the  arm.  In  1885  1  had  occasion  again  to  tie  this  artery  for  hoemor- 
rhage  occurring  repeatedly  a  few  days  after  a  suppurating  palmar 
bursa  had  been  opened  in  the  usual  way,  above  and  below  the  ante- 
rior annular  ligament.    The  patient  recovered  with  a  weakened  limb. 

5.  Traumatic  aneurism. 

6.  Spontaneous  aneurism.  As  is  well  known,  spontaneous  aneurisms 
are  very  rare  in  the  upper  extremity,  and  usually  associated  with  car- 
diac disease.  Treatment  here  should  not  be  too  active  (see  below) ; 
ligature  should  only  be  thought  of  where  the  aneurism  is  rapidly  in- 
creasing or  causing  painful  pressure  upon  a  nerve.  Traumatic  aneu- 
rism is  decidedly  under  the  influence  of  pressure.  If  this  fails,  it  is 
a  question  if  the  old  operation  is  not  superior  to  the  Hunterian,  for 
the  sac  is  often  imperfect.* 

Dr.  Holt  (Amer.  Journ.  Med.  Sci.,  April,  1882)  only  succeeded  in  col- 
lecting thirteen  cases  of  spontaneous  aneurism  of  the  brachial  artery. 
From  his  paper  he  concludes  that  pressure  should  always  be  tried 
first.  This  is  more  likely  to  be  successful  in  aneurisms  low  down  in 
the  brachial  artery  than  in  those  in  its  upper  third,  as  pressure  is 
more  easily  applied  in  the  former  case,  owing  to  the  less  close  relation 
of  nerves  to  the  artery.  Amongst  these  cases  is  the  following  one, 
which  is  of  much  interest.  It  occurred  in  1857.  It  is  probable  that 
antiseptic  precautions  will  enable  the  surgeon  to  deal  successfully 
with  spontaneous  aneurism  in  the  upper  extremity,  even  when  asso- 
ciated with  cardiac  disease.  Aneurism  of  left  brachial  at  its  middle; 
ligature  of  the  brachial  at  upper  third  ;  secondary  haemorrhage ;  liga- 
ture of  the  axillary  ;  cure.  A  butcher,  aged  thirty-two,  had  a  tumor, 
the  size  of  a  small  hen's  egg,  at  middle  of  the  left  brachial  artery.  It 
was  steadily  increasing.  The  patient  had  valvular  disease  and  great 
cardiac  hypertrophy.  The  brachial  was  tied  in  its  upper  third ;  the 
aneurism  shrunk  to  a  small  hard  lump,  without  pulsation ;  the  liga- 
ture  did  not  come  away ;  and,  on  the  sixteenth  day,  with  the  thread 
still  hanging,  the  patient  butchered  a  calf  A  few  days  afterwards  he 
called  attention  to  a  rapidly  forming  tumor  just  above  the  ligature- 
Ligature  of  the  axillary  was  advised,  but  refused.  Two  weeks  later 
the  surgeon  was  called  for  htemorrhage,  the  false  aneurism  having 
burst.  The  axillary  was  then  tied  in  its  lower  third,  the  ligature  canie 
away  properly,  and  the  artery  between  the  ligatures,  as  well  as  the 
aneurism,  was  completely  obliterated.  The  patient  died  six  months- 
later  of  dropsy. 

*  Holmes,  Roy.  Coll.  Surg  Lect,  Laruxt,  Octol)er2o,  1873. 
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Line. — From  the  junction  of  the  middle  and  anterior  thirds  of  the 
axilla,  along  the  inner  edge  of  coraco-brachialis  and  biceps,  to  the 
middle  of  the  elbow  triangle.  This  line  is  of  especial  importance 
when,  owing  to  swelling,  etc.,  the  edge  of  the  biceps  is  difficult  to 
make  out. 

Guide. — The  above  line  and  the  inner  edge  of  biceps. 

Relations  in  arm :  Ix  Front.  ' 

Skin ;  fascice ;  branches  of  internal  and  external 

cutaneous  nerves. 
Median  nerve  *  (about  centre  of  arm). 


Outside. 

Inside. 

Coraco-brachialis  (above). 

Ulnar  nerve. 

Biceps. 

Brachial 

Internal  cutaneous  nerve. 

Vena  comes. 

artery 

Vena  comes. 

in  arm. 

Basilic  vein,  superficial  to 
deep  fascia  in  lower  half, 
beneath  it  above,  usually. 

Behind. 

Triceps  (middle  and  inner  heads) ;  coraco- 
brachialis  ;  brachialis  anticus. 
Musculo-spiral  nerve  and  superior  profunda 
artery  (above). 
Collateral  Circulation. 

(a)  If  the  ligature  be  placed  above  the  superior  profunda,  the 
vessels  chiefly  concerned  will  be : 

Above.  Below. 

The  subscapular )  ...  rru  •  r     j 

^,       .         fl        1  ^'^^'^  ^"^  superior  profunda. 

(6)  If  the  ligature  be  placed  below  the  superior  profunda : 
Above. 


The  superior  profunda    with 


Below. 
The  radial  recurrent. 
The  posterior  ulnar  recurrent 
The  interosseous  recurrent. 
(^  The  anastomotica  magna, 
(c)  If  the  ligature  be  placed  below  the  inferior  profunda : 


Above. 

The  superior  profunda )  -.^ 

The  inferior  profunda  j 


Below. 
The  radial  recurrent. 
The  ulnar  recurrents. 
The  interosseous  recurrent. 
The  anastomotica  magna. 


*  In  one  out  of  every  six  cases,  the  median  nerve  lies  under  the  artery:  Skey,  loe, 
tupra  eit^  p.  269. 
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Abnormalities. — These  are  so  far  from  infrequent*  that  the 
surgeon  must  be  prepared  for  the  following : 

1.  The  artery  being  in  front  of  the  nerve  (foot-note,  p.  94). 

2.  A  high  division  of  the  artery.  According  to  Mr.  Quain,  in  one 
out  of  every  five  cases  there  were  two  arteries  instead  of  one  in  some 
part,  or  in  the  whole,  of  the  arm.  The  point  of  bifurcation  ie  thus 
described  by  Gray :  "  It  is  most  frequent  in  the  upper  part,  less  so  in 
the  lower  part,  and  least  so  in  the  middle,  the  most  usual  point  for 
the  application  of  a  ligature ;  under  any  of  these  circumstances,  two 
large  arteries  would  be  found  in  the  arm  instead  of  one.  The  .most 
frequent  (in  three  out  of  fotir)  of  these  peculiarities  is  the  high  division 
of  the  radial.  That  artery  often  arises  from  the  inner  side  of  the  bra- 
chial, and  rims  parallel  with  the  main  trunk  to  the  elbow,  where  it 
crosses  it,  lying  beneath  the  fascia;  or  it  may  perforate  the  fascia,  and 
pass  over  the  artery  immediately  beneath  the  integument."! 

3.  The  artery  may  be  partially  covered  by  a  muscular  slip  given  off 
from  the  pectoralis  major,  biceps,  coraco-brachialis,  or  brachialis 
anticus. 

4.  One  or  more  slender  vasa  aberrantia  may  be  met  witli  in  the 
arm,  passing  from  the  axillary  or  the  brachial  to  one  of  the  arteries 
in  the  forearm. 

Operation  (Fig.  31), — The  arm  being  extended  and  alxlucted  fi-om 
the  side,  with  the  elbow-joint  flexed  and  su"[)ported  J  by  an  assistant, 
the  surgeon,  sitting  between  the  limb  and  the  trunk,§  makes,  be- 
ginning from  below  or  above  as  is  most  convenient,  an  incision  2} 
inches  in  length  along  the  inner  border  of  the  biceps,  going  through 
the  skin  and  fascia',  and  exposing  just  the  innermost  fibres  of  this 
muscle. II  This  is  then  drawn  outwards  with  a  retractor,  the  median 
nerve  next  found  and  drawn  inwards  or  outwards  with  a  stral»ismus 
hook,  and  the  artery  defined  and  sufficiently  cleared,  when  the  liga- 


*  Nuiuerons  instances  of  these  are  figured  by  Mr.  Reeves  in  llie  .Appendix  to  his 
Human  Morpholnyy,  vol.  i,  p.  692  et  tzq. 

t  The  possibility  of  this  superficial  position  of  the  radial  or  ulnar  sliould  always  be 
remembered  when  venesection  at  tlie  elbow  is  about  to  be  }ierformed.  See  also  the 
foot-note,  p.  80. 

X  Mr.  Heath  has  pointed  out  {Operative  Surgery,  p.  18)  that  if  the  arm  when  at  a 
right  angle  to  the  body  be  allowed  to  rest  upon  the  table,  the  triceps  is  pushed  up,  and 
displacing  the  parts  may  bring  into  view  the  inferior  (irofimda  and  the  ulnar  nerve, 
instead  of  the  bracliial  and  the  median  nerve. 

S  This  is,  to  my  mind,  a  much  more  comfortable  jMisition  than  standing  on  the  outer 
side  and  looking  over. 

II  Authorities  differ  as  to  this  step.  I  strongly  advise  the  operator  to  avail  himself 
of  this  guide.  If  it  be  done  carefully,  and  the  wound  kept  sweet  afterwards,  it  can  do 
no  harm.  The  fibres  of  the  muscle  are  a  distinct  help,  and  (as  stated  below)  ligature 
of  this  artery  is  not  as  easy  a  one  as  it  would  appear. 
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ture  is  passed  from  the  nerve.  In  doing  this  the  basilic  vein  and  the 
vonip  comites,  which  increase  in  size  as  they  ascend,  must  be  carefully 
avoided. 

I  would  point  out  that  the  brachial  artery  is  by  no  means  so  easy 
a  vessel  to  tie  as  might  be  supposed  from  its  superficial  position. 
Tlii?  is  especially  the  case  when  the  artery  is  concealed  by  the  median 
nerve  at  the  point  where  it  is  sought,  and  when  its  beat  is  Feeble  and 
the  vessel  itself  small  and  but  little  distended  after  repeated  haemor- 
rhage lower  down.* 

AMPUTATION  OF  ARM  (Figs.  28,  29,  and  30). 

Indications. — Amongst  these  are : 

1.  Accidents,  cjf.,  compound  fractures,  machinery  accidents,  etc., 
which  do  not  admit  of  any  part  of  the  forearm  being  saved,  or  of 
amputation  of  the  elbow. 

The  advisability  of  amputation  in  these  cases  is  discussed,  once  for 
all,  in  the  chapter  on  the  antiseptic  treatment  of  compound  fractures. 

2.  New  growths  involving  the  forearm,  and  not  admitting  of  ex- 
tirpation. 

3.  Disease  of  the  elbow-joint  not  admitting  of  excision,  or  in  which 
this  operation  has  failed  (p.  07). 

4.  Gunshot  injuries  of  upper  part  of  forearm,  elbow,  and  arm  not 
admitting  of  conservative  treatment  or  excision. 

So  inestimable  is  the  value,  even  when  only  partial,  of  the  hand, 
and  so  good  are  tlie  results  of  conservative  treatment  and  secondary 
amputation,  that  the  tissues  must  be  almost  disorganized  for  the  sur- 
geon to  think  of  primary  amputation  liere.f 


*  This  was  so  marked  in  the  second  of  the  two  ca^e)  mentioned  at  p.  93,  that  on 
mr  exposing  the  ves!>el,  several  bvHtnnders  felt  certain  that  it  was  not  the  brachinl, 
but  one  of  iut  branches 

t  Dr.  Otis  (Ian.  supra  cit.  p.  916)  thus  sums  up  on  the  question  of  oonserrative  sn^ 
gery,  excision,  and  amputation  in  gunshot  injuries  of  the  elbow-joint:  "The  practical 
conclusions  that  ap|>ear  to  me  deducibic  from  the  foregoing  investigations  are — (1) 
That  in  shot  wounds  in  yoimg  healthy  subjects  attended  with  slight  injury  of  the  ar- 
ticular extremities  of  the  bones  of  the  elbow,  such  as  fractures  of  the  olecranon,  of  the 
outer  condyle,  or  of  the  trochlea,  without  much  splintering  and  without  lesion  of  the 
imiK)rtant  vessels  and  nerves,  it  is  justifiable  in  many  instances  to  attempt  an  expect- 
ant conservative  treatment,  keeping  the  injured  extremity  in  entire  rest,  after  removii^ 
any  detached  fragments  or  foreign  bodies,  in  a  semi- prone  and  very  flexed  position, 
employing  ice  or  other  cold  applications.  If  the  inflammatory  action  becomes  intense, 
the  wound  sliould  be  freely  enlarged,  and  the  joint-cavity  freely  laid  open,  and  nay 
escai>e  provi<led  for  the  altered  wound  secretions  by  (tosition  and  drainage-tubes.  The 
strength  should  be  sustained  by  a  tonic  regimen,  and  when  the  inflammatory  stage  has 
completely  abated,  and  not  before,  if  healing  is  slow,  secondary  excision  or  amputation 
mny  be  hoiHifully  resorted  to.     Unless  all  the  favorable  conditions  mentioned  are  pres- 
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Amongst  the  special  conditions  which  will  have  to  be  considered 
are  the  size  of  the  projectile,  the  gravity  of  the  laceration  of  the  soft 
parts,  the  amount  of  longitudinal  splintering  of  the  bones,  the  extent 
of  lesions  to  the  vessels  and  nerves,  and  the  degree  to  whicli  suitable 
conservative  measures  can  be  adopted  in  the  absence  of  hospital 
facilities  or  of  easy  transportation* 

If  the  surroundings  of  the  surgeon  and  patient  admit  of  it,  at- 
tempts will  nowadays  be  made  to  suture  the  nerve  ends,  especially 
when  only  one  or  two  of  the  chief  trunks  are  involved.  Whether  the 
old  doctrine,  that  shot-fracture  of  the  humerus  with  wound  of  the 
brachial  artery  imperatively  indicates  amputiition,  is  correct  must 
remain  uncertain.  Dr.  Otis  (loc.  supra  cit.  p.  674)  writes  on  this  i)oint : 
*'  I  confess  that  the  evidence  in  the  reported  cases  appears  to  me  in- 
sufficiently circumstantial  and  precise  to  decide  affirmatively  this 
controverted  point." 

Methods. 

i.  Skin-flaps  with  circular  division  of  muscle — (a)  antero-j)osterior 
flaps,  (6)  lateral  flaps. 

ii.  Transfixion  flaps,  usually  antero-posterior. 

iii.  Skin  and  transfixion  flaps  combined. 

iv.  Circular. 

i.  Skin  Flaps  with  Circular  Division  of  Muscles.— This 

should  be  made  use  of  in  bulky  muscular  arms. 

(a)  Antero-postekior  Flaps. — Tlie  brachial  having  been  controlled ,t 
the  limb  supported  at  a  right  angle  to  the  body,  and  the  surgeon, 
standing  outside  the  right  and  inside  the  left  limb,  with  finger  and 

ent  at  the  outset,  it  would  be  safer  to  resort  to  primary  excision  or  to  amputation.  (2) 
In  grape-shot  comminutions  with  les^ions  of  the  principal  vessels  or  nerves,  amputa- 
linn  should  l)e  practiced  immediately  after  the  reception  of  the  injury.  (3)  In  severe 
I'hot  fnictiire,  without  extensive  lesiim  of  the  soft  parts,  the  joint  should  l)e  freely  ex- 
posetl  by  a  longitudinal  posterior  incision,  and  the  full  extent  of  the  fracture  jtscer- 
tained.  Unless  there  is  extraordinary  Kssuring,  the  injured  joint  ends  should  then  be 
nawn  off  as  close  to  the  limits  of  injury  as  possible,  save  that  the  ^M)ne^^  of  the  forenrm 
bh'ould  be  shortened  to  the  same  level.  If  the  splintering  extends  very  far,  or  if  there 
is  reason  to  believe  that  the  humeral  vessels  are  injured  though  not  wounded,  the 
incision  should  be  so  modified  as  to  convert  the  operation  into  an  amputation." 

•  On  this  point  Dr.  Otis  writes  [loc.  mtpra  eit.  p.  811),  "The  surgeons,  doubtless, 
Bomelimes  yielded  to  what  John  Bell  called  '  an  argument  of  necessity  as  well  as  of 
choice,  and  limbs,  that  in  happier  circumstances  might  have  been  preserve<i.  had 
often,  in  a  flying  army  or  a  dangerous  campaign,  to  be  cut  off,'  since  '  it  is  less  dread- 
ful to  be  dragged  along  with  a  neat  amputated  stump  than  with  a  swollen  and  frarture<l 
limb,  where  the  arteries  are  in  constant  danger  from  the  splintered  bones ' " 

t  With  an  Esmarch  usually  ;  in  amputation  high  up,  either  the  axiJliiry  must  be 
controlled  by  elastic  tubing  applied  by  a  modification  of  the  method  given  at  p.  117, 
or  the  subclavian  must  be  controlled  bv  a  reliable  a.ssistant. 
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thuml)  of  left  hand  marking  the  site  of  intended  bone  section  (Fig. 
28),  enters  the  knife  on  the  side  of  the  limb  farthest  from  him,  carries 
it  first  down  3,  8A,  or  4  inclies,  according  as  he  is  going  to  make  one 
flap  longer  than  tlie  other  or  not,*  then  across  the  limb,  with  well- 
rounded  edge!?,  and  up  the  side  nearest  to  him  to  the  point  opposite 
to  that  from  which  the  incision  started.  Next,  passing  the  knife 
under  the  liml),  he  marks  out  a  i)osterior  flap,  usually  somewhat 
shorter  than  the  anterior.  These  flaps,  consisting  of  skin  and  fasciae, 
are  then  tlissected  up,  the  muscles  cut  through  at  the  flap-base  with 
a  circular  sweep,  and  the  bone  sawn  through  as  high  as  possible. 
Especial  care  should  ]>e  taken  here,  as  in  forearm  amputations,  to 
divide  the  nerve-trunks  square  and  high  up.f 

(h)  L.\TKRAL  Flaps. — This  method  may  be  made  use  of,  one  flap 
Ix'ing  cut  longer  than  the  other,  when  the  skin  is  more  damaged  on 
on<'  !?ide. 

The  surgeon,  standing  as  before,  marks  the  site  of  bone-section  by 
placing  his  left  forefinger  and  thumb,  not  now  on  the  two  borders  of 
the  arm,  ]>ut  on  the  central  points  of  the  anterior  and  posterior  sur- 
faces of  the  limb.  I^ooking  over,  he  enters  his  knife  at  the  latter 
spot,  and  cuts  a  well-rounded  flap,  ending  at  the  thumb  on  middle 
of  the  anterior  asspect,  and  then,  from  this  point,  without  removing 
the  knife,  another  lla]>  is  marked  out  by  a  similar  incision  ending  at 
the  middle  of  the  back  of  the  arm.  The  flaps  are  then  dissected  up, 
and  the  operation  completed  as  in  the  method  already  given. 

ii.  Transfixion  Flaps,  usually  Antero-posterior(Fig.27.)— 

In  an  arm  of  moderate  size,  or  in  cases  where  rajndity  is  required,  as 
in  warfare  or  in  cases  of  double  amputation,  this  method  may  be 
made  use  of.  The  surgeon,  standing  as  before,:^  and  with  his  left  hand 
marking  the  flap  base,  and  lii'ting  up  the  soft  parts  in  front  of  the 
humerus  so  as  to  get  in  front  of  the  brachial  vessels,  and  thus  avoid 
splitting  them,  sends  his  knife  across  the  Iwne  and  in  front  of  the 
above  vessels,  and  makes  it  emerge  at  a  i)oint  exactly  opposite;  he 
then  cuts  a  well-rounded  flap,  about  3  inches  long,  with  a  quick  sawing 
movement,  taking  care,  after  he  feels  the  muscular  resistance  cease,  to 
carry  liis  knife  on  a  little,  so  as  to  cut  the  skin  longer  than  the  muscles, 


*  If  the  tlaps  are  cut  nf  equal  lengtli,  tlie  cicatrix  will  be  opposite,  and  (>erliaps  ad- 
herent to,  tlie  btjne;  this  is  very  undesirable,  though  of  les»  importance  in  a  stnnip  of 
the  upper  than  of  the  lower  extremity. 

t  In  an  amputation  which  }>a.s.seA  through  the  musculo  spiral  groove,  great  care 
must  be  taken  to  divide  completely  the  nerve  lying  in  this,  l>efore  the  bone  is  sawn. 
The  depth  of  this  groove  varies  much.  When  it  is  considerable,  the  nerve  may  easily 
escape  division  and  be  fmyed  by  the  saw,  giving  rise,  if  overlooked,  to  a  most  painful, 
bulbous  end. 

X  In  Fig.  27  the  surgeon  is  supposed  to  be  standing  outside  the  left  arm. 
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the  knife  being  finally  brought  out  quickly  and  perpendicularly  to 
the  skin.  The  flap  being  tlit-n  lifi^htly  rained,  without  forcible  retrac- 
tion, the  knife  is  then  paast-d  beliiud  the  bone  at  the  base  of  the 
wound  alreaily  made,  and  a  juvsterior  Map  out  similar  to  the  anterior, 
but  somewhat  shorter.     Both  tlaps  are  then  retracted,  any  reiiiainiug 

Fm.  27. 


mUBCUlar  fibres  divided  with  circular  swee]>6  of  the  knife,  and  the 
bone  exposed  a  little  alu>ve  th<^  junction  of  tlie  tlaps.  The  saw  is 
then  applied  after  careful  division  of  the  periosteum.  The  brachial 
artery  will  either  be  found  in  the  posterior  flaji,  or  if.  as  both  ilaps  are 

Fio.  28. 


I 


made,  the  soft  part.**  are  drawn  a  little  from  the  humerus,  the  main 
artery  and  nerves  will  bt?  left,  and  must  be  cut  Bquarc  with  tlic  circu- 
lar sweeps  of  the  knife. 

If  it  be  preferred,  lateral  flaps  can  be  made  by  transfixion,  one,  of 
course,  being  cut  longer  than  the  other  if  this  is  rendered  desirable  by 
the  condition  of  the  soft  parts. 
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iii.  Combined  Skin  and  Transfixion  Flaps  (Fij?.  28).— This?, 
H  very  spwily  untl  eflicient  metluHl,  amy  be  mticlt^  use  of  here.  An 
anterior  fl.ip  of  skin  an«l  fastMio,  ahout  3  iucliea  loiijr,  having  Wen 
marked  out  (p.  98)  and  dissected  up,  the  bulk  of  the  wift  parts  behin 
the  bone  are  drawn  a  littlf  away  from  it,  (lie  knife  pasBtnl  behind  tlif 
humerus,  and  a  posterior  dap,  somewhat  siiorter,  cut  by  transfixion. 

iv.  Circular  ( Fig.  29). — Owing  to  the  moderate  bisc  of  the  limb, 
and  it.s  circular  j^hajie,  this  is  the  phvec,  above  all  others,  where  this 
method  can  be  niaile  use  of,  especially  in  limbs  which  are  not  very 


Flu.  29. 


bulky.  Whether  he  make  use  of  it  in  after-life  or  no,  the  .'^tuden^ 
should  always  pLTl'orni  a  circuhir  amputation  here  on  the  deat 
subject. 

Standinp  as  beforej  or  on  tlie  outer  side  of  either  limb,  the  surpe^m, 
with  liih  left  Imnd.  draw.**  up  ptrnngly  the  skin,  and  jia.snes  his  knife 
under  the  arm,  then  above,  and  so  around  it,  till,  by  dropping  the 
point  vertically,  tlic  back  of  the  knife  looks  towards  him. and  the  heel 
rents  on  the  part  of  the  arm  nearest  to  him.  A  circular  sweep  is  then 
made  rniui<l  th<-  limb,the  eom]ileti(MV  of  this  bi'ing  aided  by  tin-  assistant 
in  charp;e  of  the  limb,  who  should  rot^ite  it  .so  as  to  make  the  tissuet? 
meet  the  knife.  A  cuff-like  flajj  of  skin  and  faseiff*  is  then  raised,  for 
2i  or  3  inches,  with  li^hl  touches  of  the  knife,  and,  having  been 
folded  back,  the  musclea  are  cut  through  close  to  the  reflected  skin.f 
The  cut  muscles  are  next  retracted  by  the  operator's  left  hand,  atnd 
the  remaining  soft  pnrt.s,  with  the  miiin  vc.'*.>*t'ls  and  nervos,  are 
severed  clean  and  sipuire.I  The  bone  is  then  freed  for  J  inch,  and 
the  periosteum,  having  been  divided,  is  sawn  through  as  high  as 
possible. 


*  See  p.  fll. 

t  By  some  it  is  ndviswJ  to  etit  tlie  bieep»  rutlier  lotifjer  lUnti  tlie  resf,  owing  Itt  its 
retraciiniur  more,  a»  h  is  nut  miadml  li>  liw  Itiinit^riiM. 

X  See  llu'  rerimrks  (fcinl-nnie,  |i.  ilH)  im  llit»  inipnrtaiiL'e  tif  iiefiiriiij;  Ihorotigh  nixl 
clenn  ilivibiun  of  tlie  tuUMrittu  K^inil  la-rve  wlicn  lite  uiii|imui)iin  |uis»«»  iliruugLt  (lie 
Kroove. 
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EXCISION  IN  CONTINUITY  OP  THE  SHAFT   OP  THE 

HUMERUS. 

This  operation  has  been  especially  discussed  in  its  application  to 
gunshot  wounds.  By  the  term  "  excision  in  continuity,"  deliberate 
removal,  the  periosteum  being  preserved  as  far  as  possible,  of  portions 
of  the  shaft  of  the  humerus — e.g.,  2-6  inches— is  meant;  and  from  it 
such  operations  as  incision  and  removal  of  splinters,  operations  for 
necrosis  and  for  pseudo-arthrosis,  should  be  excluded. 

Dr.  Otis*  thus  writes  of  this  operation :  "  I  cannot  discern  that  the 
experience  of  the  war  lends  any  support  to  the  doctrine  of  the  justi- 
fiability of  operations  of  this  nature  except  in  very  exceptional  cases. 
The  numerical  returns,  and  the  necessarily  abbreviated  sxmimaries, 
may  appear,  at  first  glance,  to  represent  the  results  in  a  favorable 
light,  but  a  more  precise  analysis  reveals  most  lamentable  conclu- 
sions  The  mortality  rate  is  nearly  double  that  observed  in  the 

cases  treated  by  expectant  measures,  and  more  than  12  per  cent, 
higher  than  the  fatality  in  a  larger  series  of  primary  amputations  in  the 
upper  third  of  the  arm.  Moreover,  in  the  477  cases  of  recovery  there 
were  no  less  than  99  instances  in  which  'no  bony  union'  was  reported, 
and  6o  others  recorded  as  examples  of  'false  joint.'  There  were  also 
amongst  the  cases  reported  as  '  successful '  37  instances  of  consecutive 
amputation  of  the  arm.  Recourse  was  had  to  ulterior  exarticulation 
or  amputation  in  64  i)atients,  of  whom  27  perished. 

"Such  evidence  warrants  the  assertion  that  early  excision  in  the 
continuity  of  the  humerus  after  injury  can  seldom  be  justifiable,  a 
conclusion  at  which  European  surgeons  had  already  arrived  from  the 
experience  of  the  Schleswig-Holstein  and  Danish  wars,  and  which 
had  !>een  confirmed  by  more  recent  observations.  The  coa])tation  of 
the  resected  ends  of  the  bones  by  silver  wires  was  sometimes  prac- 
ticed, with  few  illustrations  of  favorable  results.  Examination  of  the 
details  of  many  of  the  formal  primary  excisions  in  the  shaft  strengthens 
the  impression  that  they  were  for  the  most  part  unnecessary  and  in- 
jurious." 

Causes  of  Pailure  after  Excision  of  the  Humerus  in  Con- 
tinuity.— Amongst  these  are : 

1,  Osteo-myelitis  and  pyromia. 

*  ^M.  and  Surg.  Iligt  of  the  War  of  the  Rebellion,  pt.  ii.  p.  fi95  et  »eq.  In  Circular 
Xo.  3,  p.  223,  seven  "Biiccessfiil"  cases  are  briefly  reported.  In  one  of  tliese,  two 
months  after  the  removal  of  3  inches  of  the  shaft  (the  operation  being  performed  for 
caries  a  year  after  a  gunshot  injury),  bony  union  had  taken  place,  the  functions  of  the 
hand  and  arm  were  well  performed.  The  patient  could  lift  8  or  10  lbs.,  and  the  arm 
was  still  becoming  stronger.  The  bone  renewed  is  said  to  have  been  completely- 
denuded  of  its  periosteum  in  iw  entire  circumference. 
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2.  Secondary  htemorrhage. 

3.  Secondary  necrosis. 

4.  Non-union,  leading  to  a  limb  which  dangles*  or  is  flniMike,  and 
is  more  or  less  useless  in  spite  of  a  support. 

While  excision  in  continuity  of  the  humerus  is  to  be  condemned 
as  a  primary  operation,  and  while  the  same  operation  performed  sec- 
ondarily for  necrosis  may  lead  to  a  limb  which  is  of  little  use  without 
an  artificial  support,  the  following  case  of  Dr.  Macewen'sf  shows  what 
ingenuity  and  perseverance  may  effect  in  such  cases,  and  proves  that 
detached  portions  of  bone  deprived  of  their  periosteum  are  capable  of 
living  and  growing  after  transplantation: 

A  boy,  aged  two,  had  completej  necrosis  of  the  shaft  of  his  right 
humerus  after  suppurative  periostitis.  The  necrosed  bone  was  re- 
moved about  nine  weeks  after  the  onset  of  the  periostitis,  leaving 
the  layer  of  granulations  covering  the  periosteum  intact,  and  forming 
a  tube,  which  was  kept  patent  by  dressings  suitably  inserted  until  the 
whole  space  had  granulated  up.  No  bone  grew  from  the  periosteum, 
except  a  small  part  next  the  proximal  epiphysis,  where,  at  the  out- 
set, the  periosteum  was  found  covered  by  plaques  of  adherent  osseous 
tissue.  From  the  whole  of  the  remainder  there  was  no  osseous  de- 
position, the  result  being  a  flail-like  arm.  Fifteen  months  subse- 
quently he  returned  to  the  Glasgow  Royal  Infirmary,  his  parents 
desiring  that  the  arm  should  be  removed,  it  being  worse  than  useless, 
inasmuch  as  he  required  the  other  hand  and  arm  to  look  after  the 
flail-like  (me,  which  was  constantly  dangling  in  the  way.  The  con- 
dition of  the  arm  was  as  follows:  The  bone  had  not  increased  in 
length  since  he  left  the  hospital.  When  the  limb  was  allowed  to  hang 
by  the  side,  the  measurement,  from  the  tip  of  the  acromion  process  to 
the  distal  extremity  of  the  humoral  shaft,  was  nearly  2  inches.  The 
proximal  fragment  was  conical,  and  tapering  from  the  rounded  head 
to  a  narrow  spike-like  extremity.  From  this  to  the  condyles  there 
was  a  complete  absence  of  bone,  there  being  nothing  but  soft  tissues 
in  the  gup.  The  muscular  poWer  was  good,  but  when  he  attempted 
to  raise  his  arm  a  contraction  of  the  muscles  took  place,  the  condyles 


*  Tliere  is  a  good  illustrnlion  of  tliis  result  in  Fig.  506,  loe.  supra  cit.,  p.  682.  Fur- 
ther details  are  needed  of  the  amount  of  use  made  of.dnd  the  ultimate  advantage 
accrninR  from,  the  ingenious  apparatus  of  Dr.  Hudson,  which  was  supplied  to  manj  of 
these  cases.  In  one  (Circular  3,  p.  '223),  tlie  arm  being  unreliable  owing  to  want  of 
leverage,  the  incipient  usefulness  of  this  apparatus,  supplied  two  years  and  a  half  after 
the  injury,  is  stated  to  have  been  "  highly  gratifying  and  efficacious." 

t  Anruih  of  Surgery,  vol.  vi..  No.  4,  p.  301. 

X  Dr.  Miioewen  points  out  that  it  is  probable  that  in  the  outset  of  this  case  the 
nutrient  artery  of  the  humerus  was  occluded  or  separated  in  the  intensity  of  the  sup- 
purating process.  The  periosteum  which  remained,  not  only  did  not  produce  bone, 
but  fifteen  months  later  appeared  to  have  been  completely  absorbed. 
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being  drawn  towards  the  proximal  extremity,  while  some  fibres 
of  the  deltoid  raised  the  spike-like  process  of  the  upi)er  portion, 
causing  it  to  project,  as  if  about  to  penetrate  the  skin.  Here  the 
action  ceased,  the  soft  parts  in  the  gap  appearing  like  a  rope  during 
the  muscular  contraction.  He  could  not  raise  Ijis  forearm  to  his 
breast,  the  lever  and  fulcrum  needed  being  wanting.  It  was  deter- 
mined to  supply  these  by  transplantation  from  other  human  bones. 
In  the  wards  there  were  numerous  cases  of  marked  anterior  tibial 
curves,  from  which  wedges  of  bone  had  to  be  removed,  and  these  were 
used  as  transplants.  An  incision  was  made  into  the  upper  third  of 
the  humerus,  exposing  the  head  of  the  bone.  Its  extremity,  for  fully 
\  inch,  was  found  to  be  cartilaginous.  The  cartilaginous  spike-like 
proc<*88  was  removed,  leaving  there  a  portion  of  bone,  whicli  measured 
1 }  inch  from  the  tip  of  the  acromion.  From  this  point  a  sulcus,  about 
2  inches  long,  was  made,  downwards,  between  the  muscles.  The 
former  presence  of  bone  was  nowhere  indicated,  and  there  was  no 
vestige  of  periosteum,  and  the  sole  guide  as  to  the  correct  position  into 
which  the  transplant  was  placed  was  an  anatomical  one.*  Two 
wedges  of  bone  were  then  removed  from  the  tibia  of  a  patient,  aged 
six,  affected  with  anterior  curves.  The  base  of  these  osseous  wedges 
consisted  of  the  anterior  portion  of  the  tibia,  along  with  its  periosteum. 
After  removal  they  were  cut  into  minute  fragments  with  the  chisel, 
quite  irrespective  of  the  periosteum.  The  bulk  of  the  fragments  had 
no  periosteum  adhering  to  them,  they  having  been  taken  from  the 
interior  of  the  bone.  They  were  then  dei)Osited  into  the  muscular 
sulcus  in  the  boy's  arm,  and  the  tissues  drawn  over  them  and  care- 
fully adjusted.  The  wound  healed  without  pus  production.!  Two 
months  after,  a  portion  of  bone  1  inch  in  length  and  i  inch  in  thick- 
ness, was  found  firmly  attached  to  the  upper  fragment  of  the  humerus. 
In  moving  the  finger  from  the  head  of  the  bone  towards  the  graft,  the 
latter  could  be  easily  distinguished  by  the  sudden  increase  in  the 
breadth.  Now,  instead  of  the  former  sharp  spike,  the  U])per  fragment 
ended  obtusely.  Two  other  wedges  of  bone,  of  larger  size  than  the 
first,  were  similarly  dealt  with  and  inserted  two  months  after  the  first. 
These  filled  up  the  gap  in  tlie  arm  to  the  extent  of  41  inches,  the  arm 
then  measuring  6  inches  in  length.  Soon  the  utility  of  the  arm  was 
greatly  restored. 

Seven  years  afterwards  the  patient  was  seen  and  examined.  The 
shaft  of  the  humerus  was  found  to  have  increased  in  length  by  1} 
inches,  being  now  7J  inches;  it  had  increased  in  circumference  to  a 


*  /.«.,  the  only  guide  w-os  by  recognizinj?  the  relative  poMtioiis  wiiicli  the  muscles 
o^ight  to  occupy  towards  the  humerus. 

t  The  importance  of  this  statement,  and  its  effect  upon  the  very  happy  result  of  the 
case,  will  not  escape  the  reader. 
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marked  extent,  and  had  assumed  a  nomewhat  irregular  shape.  The 
patient  could  use  his  arm  for  a  great  many  purposes — taking  his  food, 
adjusting  his  clothes,  and  in  many  games. 

In  some  remarks  on  this  case,  Dr.  Macewen  advances  the  following 
arguments  against  the  supposition  that  the  new  bone  grew  from  old 
periosteum:  (1)  If  any  of  this  had  existed  and  possessed  osteogenic 
power,  it  had  amj)le  time  to  reveal  itself  by  osseous  growth  during  the 
fifteen  months  which  had  elapsed  between  the  removal  of  the  dead 
bone  and  the  transplantation  of  the  new.  (2)  In  opening  the  sulcus 
between  the  muscles  for  the  reception  of  the  transplants,  no  perios- 
teum or  anything  like  fibrous  membrane  was  seen.  (3)  The  growth 
of  the  bone  was  at  first  only  commensurate  with  the  insertion  of  the 
transplants,  there  being  no  indication  of  any  osseous  growth  in  the 
vicinity  of  these  which  might  have  arisen  from  the  supposed  stimu- 
lation of  the  periosteum,  (4)  The  solid  humerus  still  retains  the 
irregularities  of  shape  which  the  transplants  were  permitted  to  assume 
in  the  tissues. 

OPERATIONS  ON  MUSOULO-SPIRAL  NERVE. 

Suture  of  this  nerve  after  injuries  to  it  in  different  parts  of  its  course 
is  referred  to  under  the  heading  of  "  Nerve-suture." 

There  is  another  lesion  to  which  this  nerve  is,  owing  to  its  close 
connection  with  the  shaft  of  the  humerus,  occasionally  liable  after 
fracture  of  that  bone — viz.,  compression  by  callus.*  M.  Oilier  f  many 
years  ago  recorded  a  vase  of  this  kind  successfully  treated  by  surgery. 
A  man,  aged  twenty-two,  had  suflered  a  compound  fracture  of  the 
right  humerus,  through  the  musculo-spiral  groove.  Four  months 
later,  the  fracture  having  firmly  united,  the  extensors  of  the  wrist  and 
fingers  were  comi)letely  paralyzed,  and  sensibility  along  the  course  of 
the  radial  was  much  diminished.  The  integrity  of  the  functions  of 
the  triceps  seemed  to  show  that  the  lesion  must  be  seated  below  the 
commencement  at  the  musculo-spiral  groove,  where  the  branches  to 
that  muscle  are  given  ofl'.  M.  Oilier  concluded  that  the  nerve  was 
com[)re8sed  either  by  one  of  the  fragments  or  by  exuberant  callus. 
Prolonged  treatment  directed  towards  the  removal  of  the  callus  having 
failed,  the  patient  was  submitted  to  operation.  An  incision  having 
been  made  in  the  presumed  direction  of  the  nerve,  so  as  to  expose  it 
in  the  external  intermuscular  septum,  it  was  found  by  tracing  a 
branch  upwards.  A  gutter  was  next  cut  with  chisel  and  mallet  for  1* 
inches  through  the  (^llus,  this  step  exposing  the  nerve,  swollen  and 


'"'  The  nccnsionnl  alnindance  of  tliis  cnlliis  miiy,  perlinps,  l>e  in   part  acconnte<l  for 
by  tlie  frreiit  tliickness  of  the  i>eriosteimi  of  tlie  htiinenis. 

t  Si/<1.  Soc.  liien.  Red:,  ISOo,  18C6,  ]>.  294;  G<iz.  Hehd.,  1S05,  p.  filo. 
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hypertrophied  in  its  lower  part,  and  above,  strangled  (as  if  by  a  liga- 
ture) by  a  point  of  bone  apparently  belonging  to  the  lower  fragment. 
This  point  beipg  cut  off,  and  a  probe  passed  behind  the  nerve  to  secure 
its  complete  isolation,  the  nerve  was  then  followed  for  i  inch  above 
and  below  the  bony  canal,  so  as  to  ensure  its  liberation,  and,  in  order 
to  obviate  any  reproduction  of  bone,  the  periosteum  was  removed  all 
round.  The  nerve  was  not  disturbed  from  its  gutter  for  fear  of  con- 
tusing or  stretching  it.  The  wound  healed  rapidly.  From  the  sixth 
day  the  patient  experienced  some  pricking  sensations  on  the  back  and 
outer  part  of  the  forearm,  and  sensibility  began  to  increase  in  the 
thumb  and  forefinger.  On  the  twentieth  day  he  could  raise  his  hand 
a  little  by  voluntary  efforts,  and  when  he  left  the  hospital  six  months 
and  a  half  after  the  operation,  he  insisted  on  going  back  to  his  work 
in  the  fields. 

A  second  case  of  this  nature  occurred  in  the  practice  of  M.  Tr^lat, 
and  a  third  has  been  recorded  by  M.  Tillaux.*  The  patient  was  a 
man  of  fifty,  who  had  fractured  the  middle  of  his  humerus  without 
any  lesion  to  the  nerves  at  the  time.  When  the  splints  were  removed 
there  was  complete  paralysis  of  the  extensors.  Four  months  aft«r  the 
accident,  M.  Tillaux  operated  to  free  the  nerve  from  the  pressure  of 
the  callus.  The  trunk  of  the  musculo-spiral  was  easily  discovered  by 
an  incision  made  below  the  fracture  between  the  brachialis  anticus 
and  the  supinator  longus.  The  nerve  was  then  followed  up,  set  free 
from  the  fibro-bony  material  which  surrounded  it,  and  the  bony 
edges  of  the  gutter  were  removed  with  the  chisel.  Three  months  after 
the  operation  the  patient  was  completely  cured. 


CHAPTER   VI. 

OPERATIONS  ON   THE  AXILLA  AND  SHOULDER. 

LIGATURE  OF  AXILLARY  ARTERY  (Figs.  30  and  31). 

Indications. 

1.  Wound  of  the  artery  .f 

2.  Aneurism  of  the  brachial  high  up.J 

*  Traifi  d'Anutomie  topograjthiqne,  p.  511. 

t  In  «)ine  wounds  of  the  artery,  the  surrounding  parts — e.g.,  veins  and  nerves — may 
be  so  injured  that  the  vitality  of  the  limb  is  impaired  beyond  wliat  li^ntiire  and  nerve- 
suture  can  do,  and  the  advisability  of  amputating  at  tlie  shoidderjoint  must  be  con- 
sidered. 

X  Br.  Holt  {Amtr.  Journ.  Med.  Sci.,  April,  1882)  mentions  a  case  (p.  38o)  of  aneu- 
rism of  the  right  brachial  at  its  upper  third ;  ligature  «f  the  axillary  in  its  lower 
third ;  secondary  hemorrhage;  ligature  of  the  axillary  artery  in  its  up|)er  thin! ;  cure. 
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More  rarely  still — 

3.  As  a  distnl  operation  for  aneurism  of  the  subclavian. 

4.  Very  occasionally,  as  the  old  operation  after  rupture  of  the  axil- 
lary artery  in  shoulder  dislocations  (p.  112). 

5.  Verv  occasionally,  as  the  old  operation  for  axillary  aneurism 

(p.  111)." 

6.  For  ha?morrhage  from  malignant  disease  in  the  axilla. 

These  cases  are  extremely  rare,  but  a  good  instance,  and  one  showing 
the  difficulty  of  meeting  them,  has  lat«ly  been  published  by  Mr. 
Savory  {Med.  Chlr.  Trans.,  vol.  Ixix.  p.  lo7).  During  an  attempt  made 
to  remove  a  sarcomatous  growth  from  the  axillary  region,  it  was 
found,  after  division  of  the  pectoral  muscles,  that  the  growth  com- 
pletely invested  the  axillary  vessels  for  8  or  4  inches  in  the  upper 
part  of  their  course.  Though  the  knife  was  not  used  here  at  all,  arte- 
rial blood  began  to  gush  up  from  this  region,  and,  as  no  artery  could 
be  found  even  after  division  of  the  axillary  vein,  two  pressure  foreeps 
were  applied  to  the  bleeding  s[)ots  and  left  in  situ,  as  all  attempts  to 
apply  ligatures  were  futile.  '1  he  man  rallied  from  the  operation,  and 
for  just  a  week  went  on  as  well  as  possible.  Then,  on  a  sudden,  vio- 
lent hiemorrhage  recurred,  and  death  followed  at  once. 

On  tracing  the  axillary  art<?ry  from  below,  an  irregular  aperture 
was  found  in  the  artery,  just  above  the  lower  border  of  the  tumor, 
and  from  this  point  upwards  the  artery  was  completely  broken  up, 
80  that  for  2  or  8  inches  no  further  trace  of  arterial  wall  could  be 
discovered.  The  boundary  of  the  cavity  beyond,  through  which  the 
blood  must  have  passed,  appeared  to  be  simply  the  substance  of  the 
tumor,  until  at  its  upper  part,  just  below  the  clavicle,  arterial  wall 
was  again  found. 

Operations. — Ligature  of  the  first  and  the  third  parts  of  the  artery 
will  be  first  described,  and  then  the  old  operation. 

i.  Ligature  of  the  First  Part  (Fig.  30).— This  operation  is  very 
rarely  performed  on  the  living  subject.*  Owing  to  the  depth  of  the 
vessel  here,  its  most  important  and  intimate  surroundings,  and  the 
risk  of  secondary  ha'morrhage  from  the  vessels  which  lie  so  close  to 
the  knot,  ligature  of  the  third  part  of  the  subclavian  is  preferred  if 
ligature  be  required  for  axillary  aneurism.  On  the  dead  subject  the 
student  should  always  take  the  oportunity  of  tying  the  first  part  of 
the  axillary,  as  it  is  an  excellent  test  of  anatomical  knowledge  and 
practical  skill. 

Line. — From  the  centre  of  the  clavicle  (with  the  arm  drawn  from 
the  side)  to  the  inner  margin  of  the  coraco-brachialis. 

Guide. — The  above  line,  and  the  inner  margin  of  coraco-brachialis 
(p.  109;. 

*  See  the  last  note. 
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Relations:  In  Front. 

Skin ;  fasciae ;  fibres  of  platysma.    Supra-clavicular  nerve. 
Pectoralia  major  (writh  muscular  branches). 
Costo-coracoid  membrane. 
Cephalic  vein.    Acromio-thoracic  vessels. 

Outside.  ^,;i,^^y  ^^^^^^  Inside. 

Outer  and  inner  cords  first  part.  Axillary  vein, 

of  brachial  plexus. 

Behind. 
First  digitation  of  serratus  magnus. 
First  intercostal  space  and  muscle. 
Posterior  thoracic  nerve. 
Collateral  Circulation. 

(a)  If  the  artery  be  tied  in  its  first  part,  and  the  ligature  be  placed 
above  the  acromio-thoracic,  the  vessels  concerned  will  be  the  same  as 
those  which  carry  on  the  blood  supply  after  ligature  of  the  third  part 
of  the  subclavian  (g.v.). 

(6)  If  the  artery  be  tied  iii  its  third  part  and  the  ligature  be  placed 
below  the  circumflex  arteries,  the  anastomosing  vessels  will  be  the 
same  as  after  ligature  of  the  brachial  above  the  superior  profunda 
(p.  94). 

(c)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
between  the  circumflex  and  subscapular  arteries,  the  chief  vessels 
concerned  are : 

Above.  Below. 

The  supra-scapular      \  „,      rru  *    •       •  a 

rjM,  •    i.V        •    r        with     The  postenor  circumflex. 

The  acromio-thoracic  J  ^ 

(d)  If  in  tying  the  third  part  of  the  artery  the  ligature  be  placed 
above  the  subscapular,  the  anastomoses  are  more  numerous — viz.,  in 
addition  to  those  just  given : 

Above.  Below. 

The  supra-scapular       1         .  ,      „,, 

rp,  .    •  1      >     With    The  subscapular. 

The  posterior  scapular  J  ' 

Operation. — The  vessel  may  be  secured  in  the  following  ways. 

The  first  two  are  recommended. 

A.  By  a  curved  incision  below  the  clavicle.  This  gives  the  neces- 
sary room,  but  has  the  disadvantage  of  dividing  the  pectoralis  major 
and  its  large  muscular  branches. 

B.  By  an  incision  in  the  interval  between  the  pectoralis  major  and 
deltoid  (Fig.  30).  This  method  scarcely  gives  sufficient  room,  espe- 
cially if  the  parts  are  displaced  by  effused  blood,  etc.,  and  it  is  well 
to  supplement  the  incision  in  the  interval  by  one  partly  detaching 
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the  pectoralis  from  tlie  clavicle  (p.  109).  While  this  plan  involves  less 
hoemorrhage  from  the  pectoralis  major,  care  must  be  taken  to  avoid  the 
cephalic  vein  and  acromio-thoracic  branches  which  lie  in  this  interval. 
C.  By  an  incision  in  the  line  of  the  artery — viz.,  one  3i-4  inches 
long,  starting  from  just  outside  the  centre  of  the  clavicle  and  passing 
downwards  and  outwards.  This  has  the  disadvantage  of  cutting  the 
muscular  branches  of  the  pectoralis  major,  and  gives  less  space  than 
the  first  two. 

A.  The  limb  being  at  first  abducted,  the  surgeon,  standing  between 
it  and  the  body,  which  is  brought  to  the  edge  of  the  taV>le,  makes  a 
curved  incision,  with  its  convexity  downwards  and  about  i  inch  from 
the  clavicle,  reaching  from  just  outside  the  st€rno-clavicular  joint  to 
the  coracoid  process,  the  knife  being  used  lightly  at  the  outer  end  of 
the  incision,  so  as  to  avoid  wounding  the  cephalic  vein  and  branches 
of  the  acromio-thoracic  vessels.  The  clavicular  origin  of  the  pecto- 
ralis major  is  then  divided  in  the  whole  extent  of  the  wound,  and  any 
muscular  branches  which  require  it  tied  or  twisted  at  once.  The 
cellular  tissue  beneath  the  muscle  being  next  explored  with  tip  of 
finger  and  director,  the  upper  border  of  the  pectoralis  minor  is  defined, 
and  this  muscle  drawn  downwards.  The  costo-coracoid  membrane 
must  next  be  most  carefully  torn  through  close  to  the  coracoid  pro- 
cess, which  is  a  good  guide,  by  means  of  a  fine-pointed  steel  director, 
the  cephalic  vein  and  acromio-thoracic  vessels  being  most  scrupulously 
avoided.  The  wound  all  this  time  nmst  be  kept  dry,  and,  if  needful, 
a  large  laryngeal  mirror  may  be  usefully  employed  in  throwing  light 
into  the  bottom  of  the  deep  wound.  The  pulsation  of  the  artery  being 
felt  for  and  the  sheath  exposed,*  tlie  vessel  itself  is  to  be  carefully 
cleaned  and  sei)arated  from  the  vein,  which  lies  below  and  in  front, 
and  from  the  brachial  conls,  which  are  above  the  artery.  The  needle 
should  be  passed  from  below  so  as  to  avoid  the  vein.f 

B.  By  an  incision  made  between  the  pectoralis  major  and  deltoid 
(Fig.  30). 

The  limb  and  the  surgeon  being  in  the  same  position  as  in  the 
operation  just  given,  an  incision  is  made  obliquely  downwards  and 
outwards  between  the  above  muscles,  commencing  a  little  below  the 
clavicle  opposite  to  the  coracoid  process.  Care  being  taken  to  avoid 
the  cephalic  vein  and  branches  of  the  acromio-thoracic  vessels,  the 
muscles  are  separated,  and,  to  gain  more  room,J  a  transverse  incision 
is  made  running  inwards  along  the  lower  border  of  the  clavicle,  and 

*  The  parts  may  now  be  advanlageoiisly  relaxed  by  adducting  the  arm. 
t  Tlie  patient  uiiiMt  be  prepared  for  probably   weakened  or  limited  use  of  his  limb 
for  some  time,  at  least,  after  the  main  arterial  trunk  has  been  ligatured. 

X  This  Htep  is  advocated  by  Mr  Kivington  (Brit.  Med.  Journ.,  1886,  vol.  i.  p.  1040). 
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Operation  completed  as  in  the  account  already  given,  the  parts  being 
relaxed  at  this  stage  by  adduction  of  the  arm. 
ii.  Ligature  of  the  Third  Fart  of  the  Axillary  Artery 

(Fig.  31). 

LiXE. — From  the  centre  of  the  clavicle  with  the  arm  drawn  from 
the  side  to  the  inner  margin  of  the  coraco-brachialis. 

Guide. — The  above  line.  A  line  drawn  from  the  junction  of  the 
middle  and  anterior  thirds  of  the  axilla,  along  the  inner  border  of  the 
coraco-b  ra  ch  ial  is. 

Relations:  In  Front. 

Skin ;  fascia?. 
Pectoralis  major. 
Outside.  Inside. 

Musculo-cutaneous,me-        Axillarv  arterv         Internal        cutaneous; 

dian.     Inner    border  third  part.    '  ulnar.    Axillary  vein 

of  coraco-brachialis.  or  vence  comites. 

Behind. 

Subscapularis.     Latissimus  dorsi.    Teres  major. 

Circumflex.    Musculo-spiral. 

Operation  (Fig.  31). — This  resembles  somewhat  that  for  ligature 
of  the  brachial  in  the  middle  of  the  arm.  As  with  the  brachial,  so 
with  the  axillary  here ;  though  the  vessel  is  comparatively  superficial, 
it  is  not  an  easy  one  to  hit  oft'  at  once,  owing  to  the  numerous  sur- 
rounding nerves,  which  may  resemble  the  artery  closely,  especially  if 
blood-stained. 

The  arm  being  extended  from  the  side  and  rotated  slightly  out- 
wards, the  surgeon,  sitting  between  the  limb  and  the  trunk,  makes  an 
incision,  2i  or  3  inches  long,  at  the  junction  of  the  anterior  and  mid- 
dle thirds  of  the  space  along  the  inner  border  of  the  coraco-brachialis 
(Fig.  31).  The  incision  may  be  begun  above  or  below,  as  is  most 
convenient.  Skin  and  fascia'  being  divided,  and  the  point  of  a  direc- 
tor used  more  deeply,  the  axillary  vein  and  the  median  nerve  should 
be  identified,  the  latter  drawn  inwards  and  the  former,  together  with 
the  coraco-brachialis,  outwards.  The  artery  is  then  made  sure  of, 
cleaned,  and  the  needle  passed  from  within  outwards,  the  neighbor- 
hood of  any  large  branch,  such  as  the  subscapular  or  the  circumflex, 
being  avoided,  and  the  needle  being  kept  very  close  to  the  artery. 

iii.  Old  Operation  of  Ligature  of  Axillary  Artery  for 
Some  Cases  of  Axillary  Aneurism  and  lojured  Axillary 

Artery. — Tliis  method  may  be  made  use  of   in  the  following  in- 
stances : 

1.  When  pressure  has  failed  in  the  above  cases. 

2.  Where  pressure  is  unsuitable  owing  to  the  rapid  increase,  and 
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Inrge  size,  of  the  ancnjrisrii ;  the  condition  of  the  parts  over  it ;  or  the 
I  in!)i)ility  of  the  patient  lo  hear  pain. 

3.  Wliere,  owing  to  the  tlisphiceinenl  uf  the  fhtvicle,  ligatui'e  of  the 
subclavian  is  not  likely  to  be  practicable,  or  where  the  condition  of 
the  coverings  of  the  aneurism  is  such  that  this  step,  even  if  carried 
out,  will  not  avert  suppuration,  sloughing,  etc. 

Prof.  Syme  (Oh«en'a(ioufi  in  Clin.  Surffeiyj  p.  140  et  «eq.\  holding  that 
tlie  old  method  would  certainly  remedy  cases  not  nuienahle  to  liga- 
ture of  the  subclavian,  ami  that  even  in  eawes  where  tJu-  Ijttter  is  prac- 
tiiaible  the  former  might  he  preferahlcj  made  use  of  it  iit  three  cases, 
the  imtients  being  aged  tifty,  forty-seven,  and  about  fifty  respectively. 
In  the  first  cae^e,  the  skin  in  the  neigliUoriuuKl  of  the  shoulder-joint 
wat<  dusky  red  and  vesicating,  and  the  patient  beginning  to  wander 
in  his  mind.  In  the  third,  after  the  operation,  deSiriuni  tremens  set 
in,  with  excessive  suppuration  and  sloughing  of  the  tissues  of  the  lind>. 
All  three  recovered. 

I      The  following  is  an  acc<nnit  uf4he  operation  in  Prof.  Syme's  words 
(foe.  isupni  cit.  p.  148) :  '"  I  made  an  incision  along  the  outer  edge  of 
tlie  .sti?rno-mastoid  tlirough  the  platysnia  luyoides  and  fascia  of  the 
neck,  so  as  to  allow  a  finger  to  be  pushed  down  to  the  situation  where 
the  subclavian  lies  upon  the  first  rib.     I  then  opened  the  tumor,* 
when  a  tremendous  gush  of  blood  showed  that  the  artery  was  not  ef- 
fectually compressed;  but whil'.'l  [plugged  the  aperture  witli  my  hand, 
Mr.  Lister,  who  assisted  uje,  by  a  slight  movement  of  his  finger,  which 
hud   been   thrust  deeply   under  the   ui)per  edge  of    the  tumor  and 
^^  through  tlie  clots  contained  in  it,  at  lengtii  sucoeedeii  in  getting  coni- 
^■tnand  of  the  vessel.    I  then  laid  the  cavity  freely  open,  and  with  both 
^B  hands  scooped  out  nearly  7  jjounds  of  coagulated  blood.     The  axillary 
^J  artery  appeared  to  have   lieen   torn  across,  and,  as  the  lower  orifice 
Mill  bled  freely,  I  tied  it  in  the  first  instjince,  next  cut  through  the 
lesser  pectoral  muscle  close  u|>  to  tiie  clavicle,  and,  hohliug  the  upper 
end  of  the  vessel  between  my  finger  and  thumb,  passed  an  luieurism 
nee«ile  so  as  to  apply  a  ligature  about  i  inch  above  the  orifice.    The 
(trenie  elevation  of  the  clavicle,  which  rendered  the  artery  so  inac- 
ible  from  above,  of  course  facilitjited  this  procedure  froni  below. 
Sverylhing  went  on  favoraldy  afterwards." 

Sir  J.  Paget  an<l  Mr.  Callender  {St.  Bnithdomcw'if  limp.   Rcpt.,   vol. 

li.)  made  it  H-shuped  incision,  cutting  pamllel  with  the  lower  margin 

I  of  the  pectoralis  major,  anrl  a  second  at  right  angles   to   llic   first 

Btnught  up  thnnigh  thi?  wliok-  widtli  of  the  pectoralis  major. 

A  short  space  may  be  allotted  here  to  that  most  iui]>orUint  accident 


•  In  tme  of  bis  cii8e!>,  while  liiying  open  the  cavit.v,  Prof.  Syme  liail  to  avoid  iho 
mdwl  urterv,  which  ran  over  the  siirfiK-e  of  the  sac. 


OPERATIONS  OK  THE  UPPER  EXTREMITY. 

wliich  has  happened  to  so  many  surgeons — viz.,  rupture  of  the  ax- 
illary artvry  whil*'  dislocation."  of  the  slioiihler  are  being  reiluced.  Of 
late  years  the  great  fuliility  wliicli  the  old  operation  has  met  with  here 
has  been  iminted  out.  Dr.  Stimson  (Ann.  of  Surg.,  Nov.,  1885)  dnvr» 
the  following  ooncluBions  from  forty-four  cases :  "Conservative  treat- 
ment— viz.,  complete  rest  with  direct  pressure— may  properly  he  tried 
al  first,  especially  if  the  tumor  is  small,  recent,  and  not  increasing, 
hut  shouKl  nf>t  l»e  jirolonged  if  the  symptoms  do  not  promptly  yield  ; 
and,  seeomlly,  in  case  of  resort  to  operation,  hgalure  of  the  sul>cla\ian 
or  disarticulation  at  the  shoulder  is  to  he  preferred  to  incision  of  the 
sac  and  doul)le  ligature  nf  the  artery."  C>f  seven  ca.ses  uf  douVdc  liga- 
ture of  the  artery,  all  were  fatal.  Of  fourteen  (»f  ligature  of  the  sub- 
clavian, five  recovered.  Without  operation,  thirteen  died,  six  re- 
covered. Of  four  cases  of  aniputsition  at  the  shoulder,  only  one 
recovered.  Repeated  puncture  is  always  fatal.  K<">rte,  of  Berlin 
(Arcfi.  f.  klin.  Chir.,  B<1.  xxvii.  lift.  3,  (juoted  by  Dr.  Stimsoni,  is  of 
opinion  that  in  many  cases  the  injury  to  the  artery  is  caused  at  the 
time  of  the  aocident,  but  hirraorrhage  does  not  come  on  till  after  re- 
duction is  brought  about,  as  the  vessel  is  compressed  by  the  head  of 
tiie  Ixme.  As  to  the  exact  cause  of  tlu'  injury  to  the  ve.«sel  when  it 
lakes  place  at  the  time  of  the  reduction,  it  is  j^robable  that  some  special 
condition  exists  to  account  for  it,  as  so  many  old  disIoc4itions  are  re- 
duced with  much  fore*',  used  with  impunity  — f.*/.,  atheroma ;  adhe- 
sion of  the  artery  to  the  head  of  the  bone;  too  great  or  misapplied 
force  in  re<luction,  viz.,  use  of  the  boot,  in  elevation;  projection  of  a 
fragment  or  a  s]iicule  of  lione.  It  is  usually  the  axillary  artery,  or 
one  of  its  branches,  which  gives  way ;  much  more  rarely  (.four  out  of 
forty- four  cases),  the  axillary  vein. 

The  following  rcuiark.s  with  which  Mr.  Holmes*  (Hunterian  Lect- 
ures) sunmierl  up  the  tn'atmciit  of  axillary  aneurism  are  well  worthy 
of  thoughtful  perusal: 

"  1 .  Tliere  art-  a  great  number  of  these  aneurisms,  both  traumatic  and 
siMjntancous,  wliich  are  amenable  to  gradual  intermitting  pressure 
when  carefuUy  applied  to  the  artery  above  the  tumor. 

"2.  That  in  cases  where  this  is  not  possible,  from  the  pain  which 
the  person  experiences  un  pressure,  t!ie  application  of  rapid  total  com- 
pression under  ana'sthesia  may  effect  a  cure. 

"  3.  That  the  ligature  of  the  subclavian  is  "so  dangerous  an  operation, 
both  from  its  own  risks  and  the  proxiiidty  of  the  sac,  that  it  ought  to 
be  reslricteil  to  cases  where  pressure  has  failed,  and  to  those  in  which, 
from  the  size  and  rapid  growth  of  tlu-  axillary  swelling  the  surgeon 
thinks  pressure  unadvisable. 


♦  LeuKet,  Sep(etpl»er  27,  1873. 
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"4.  That  the  old  operation  is  to  be  preferred  to  ligature  of  the  sub- 
clavian in  cases  of  ruptured  artery,  and  that  it  may  be  practiced  in 
cases  where,  from  the  elevation  of  the  shoulder  or  from  the  extent  of 
the  swelling,  the  surgeon  would  find  it  difficult  to  tie  the  subclavian, 
or  fears,  in  doing  so,  to  injure  the  sac,  but  that  the  anatomical  rela- 
tions of  axillary  aneurisms  render  this  a  peculiarly  hazardous  pro- 
ceeding, and  the  surgeon  should  always  be  prepared  to  amputate  if 
necessary. 

"5.  That  in  very  large  axillary  aneurisms,  if  any  treatment  be 
adopted,  the  arm  should  be  amputated  at  the  shoulder-joint*  after 
ligature  of  the  subclavian."  • 

AMPUTATION  AT  THE  SHOULDER-JOINT. 

Indicaticns. 

i.  Compound  comminuted  fractures — e.  g.,  railway  and  machinery 
accidents. 

ii.  Gunshot  injuries. — Amputation  here  is  divided  by  Dr.  Otisf  into 
— (1)  Primary,  or  before  the  third  day;  (2)  Intermediary,  or  cases  in 
which  the  operation  was  performed  between  the  third  and  the  thirtieth 
days ;  (3)  Secondary,  in  which  the  operation  was  performed  later  than 
the  thirtieth  day. 

(1)  Primary. — The  mortality  here  was  24  per  cent.  The  indica- 
tions for  amputations  so  soon  after  the  injury  are  chiefly — (_a)  A  limb 
torn  off  partially,  but  too  high  to  admit  of  any  other  amputation  ;  (b) 
Severe  comminuted  fracture  of  the  upper  end  of  the  humerus,  with 
extensive  injury  to  the  vessels  and  nerves;  (c)  Such  a  fracture  high 
up,  with  severe  splintering  extending  down  below  the  insertions  of  the 
pectoralis  major  and  the.latissimus  dorsi. 

(2)  Intermediary. — The  mortjility  here,  45  per  cent.,  was  nearly 
double  that  of  the  })rimary.  This  seems  to  have  been  brought  about 
largely  by  the  fact  that  the  o])eration  was  now  performed  through 
t»oft  parts,  the  seat,  at  this  time,  of  unhealthy  inflammation,  and  thus 
prone  to  lead  to  secondary  hiemorrhage,  pya'mia,  sloughing,  etc. 

(3)  Secondary. — The  causes  for  this  deferred  operation  were  chiefly 
haemorrhage,  gangrene,  i)rofuse  su{)puration,  hopeless  disease  of  the 
humerus,  sometimes  with  consecutive  implication  of  the  joint,  chronic 
osteo-myelitis,  or  necrosis  of  the  entire  humerus.  The  mortality  was 
28  per  cent. 

From  the  above  it  is  evident  that  the  necessary  examination  sliould 
be  made,  and  the  operation  performed,  as  soon  after  the  injury  as 
possible  consistent  with  the  state  of  the  patient,  the  difference  between 


*  P.  110. 

t  Med.  and  Sury.  Hist,  of  the  War  of  (he  Bebellion,  pi.  ii.  p.  613  et  seq. 
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uperatiug  in  sound  und  diseased  parts,  and  the  neighborhood  of  the 
joint  to  the  chest,  if  a  se])tic  condition  of  the  wound  sets  in,  being 
borne  in  mind. 

iii.  New  growths. — If  these  involve  the  scapula  or  its  processes, 
amputation  at  the  shoulder-joint  should  be  combined  with  removal  of 
the  8ca])ula  (p.  144).* 

iv.  Disease  of  the  shoulder-joint  unsuitcd  for,  or  persisting  after 
failure  of  excision. 

V.  For  osteo-niyelitis  and  necrosis  of  humerus  resisting  other  treat- 
ment, or  complicated  with  early  blood-poisoning. 

vi.  For  rapidly  spreading  gangrene  or  gangrenous  cellulitis  with 
threatening  septiciemia. 

Mr.  Heath  (('//«.  Soc.  Tram.,  vol.  xiv,  p.  114)  has  recorded  such 
a  case  in  which  this  amputation  was  needed  to  save  life.  A  nurse 
had  jjricked  her  finger  deeply  with  a  j>in  hidden  in  some  of  the 
clothes  of  a  lady  who  had  died  of  virulent  {)uerperal  septictemia ;  gan- 
grenous cellulitis  rapidly  set  in,  and  extended  in  spite  of  incisions ;  on 
the  sixth  day  the  gangrene  apj)eared  to  be  arrested  in  the  forearm, 
though  there  was  a  blu.sh  of  advancing  misdiief  up  the  arm.  In  the 
afternoon  of  the  same  day  sudden  extension  took  place,  and  Mr. 
Heath  removed  tin-  arm  at  the  shoulder-joint,  the  patient  ultimately 
making  a  good  recovery. 

The  operation  chosen  was  by  outer  and  inner  flaps,  the  former 
giving  a  fairly  healthy  llaj)  of  deltoid,  the  latter  having  to  be  cut  very 
short  owing  to  the  infiltration  of  the  axilla.  The  dressings  beciime 
oftensive,  but  the  stumj)  healed  well. 

vii.  Amputution  at  the  shoulder-joint  may  be  called  for  in  the  fol- 
lowing cases  of  aneurism  : 

A.  In  some  cases  of  subclavian  aneurism  where  other  means  have 
failed  or  are  impracticable ;  wliere  the  aneurism  is  rai>idly  increasing ; 
where  the  pain  is  constant  and  agonizing;  and  where  the  limb  is 
threatening  to  become  gangrenous.  While  the  principle  of  this  opera- 
tion appears  to  be  physiologically  s^ound — i.e.,  to  enable  distal  ligature 
to  be  ])erformed  on  the  face  of  the  stumj),  and  that,  by  removal  of  the 
limb,  the  amount  of  blood  passing  through  the  aneurism  may  be 
<liminished — the  results  hitherto  have  not  been  very  successful.  Thus, 
in  Prof.  Spence'sf  case,  a  man  aged  thirty  three,  with  a  subclavain 
aneurism,  probably  encroaching  on  the  second,  if  not  the  first,  part  of 
the  artery,  with  excruciating  pain  and  threatening  gangrene,  amputa- 
tion at  the  shoulder-joint  was  followed  by  diminution  in  the  pulsation 


*  The  ({iicstion  of  the  possibility  of  saving  the  liitih  and  removing  the  growth  by 
excision  of  the  hciul  of  the  luinieniH  iM  considered  at  p.  128. 
t  Med.  t'liir.  Ti-aiiH.,  vol.  Hi.  p.  30G. 
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an<]  eize  of  the  sac,  but  with  little  formation  of  coagula.  Death  took 
place  four  years  afterwards,  |irn]»ah]y  from  ext«Mi.sion  of  tho  nneurism 
to  the  innominate  and  aorta.  In  this  case  the  operation,  tiiough  it 
had  but  little  efiect  in  consolidating  the  sac,  undoubtedly  prolonged 
life,  as  gangrene  was  thrcat^'iiing,  and  the  sfeond  jtart  of  the  artery 
was  almost  certainly  afieoled,  thus  rendering  the  case  a  most  unfavor- 
able one.  In  Mr.  Holden's*  ca.«e  the  patient  was  almost  in  extretnis,  and 
the  sac  gave  way.  In  Mr.  H.  Smith'sf  case  an  intra-thoracic  portion 
of  the  aneurism  also  ruptun-d,  there  being  no  evidence  as  to  htiieht 
or  otherwise.  In  Mr.  Henth'sJ  case  (the  aneurism  being  perhaps 
traumatic  in  origin,  and  of  the  false  circum.scribed  kind)  the  etlect  on 
the  aneurism  was  fj»)  transient  as  to  be  jtractically  «//.  Two  numths 
aftt-r  the  amputation,  as  the  aneurism  continued  to  increase  in  size, 
Mr.  Heath  introduced  into  the  sac  three  pairs  of  fine  sewing  needles, 
making  each  pair  cross  within  the  sac.  Considerable  clotting  took 
place  around  tlie  needles,  which  were  withdrawn  on  the  fiftli  day. 
The  aneurism  gradually  heeanie  solid,  but  the  patient  sank  soon 
after  from  bronchitis.  Mr.  Heath  concluded  that  amputation  at  the 
shoulder-joint  for  aneurism  is  not  n  satisfactory  proceeding,  but  the 
majority  of  surgeons  present  were  in  favor  of  further  trials  of  this 
mode  of  treatment  if  it  could  be  resorted  to  early. 

B.  With  the  same  objects  in  view,  ampiitatinn  at  the  shoulder-joint 
may  be  required  in  some  cases  of  axillary  aneurism  eomplieated  with 
extension  of  the  sac  upwards,  much  elevation  of  the  shoulder,  cuudi- 
titins  which  may  render  compression  or  ligature  of  the  subcluviiin  im- 
possible, removal  of  the  limb  being  udditionully  called  for  if  agonizing 
pain  or  threatening  gangrene  is  present. 

Prof.  Symeg  lirietly  idludes  to  two  such  successful  cases,  in  one  of 
which  gangrene  was  threatening:  *'  In  a  case  of  axillary  aneurism  in 
a  gentleman  of  about  hfty-two  years  of  age,  where  ligature  was  pre- 
vented by  intense  inllamnnilion  of  the  arm,  rapidly  running  on  to 
gangrene,  I  performed  amputation  at  the  shoukler-joint,  cutting 
through  the  sloughy  sides  of  the  aneurism  and  tying  the  artery  where 
it  lay  within  the  sac." 

C.'  In  some  cases  of  inflamed  axillary  aneurism  threatening  sup- 
puration, Mr.  Eriehsen||  points  out  that  the  question  of  this  amputa- 
tion may  arise.     As  the  old  operation  of  opening  the  sac,  turning  out 


*  St.  BarthoL  Ha»p.  Rqxyrii,  rot.  xiii. 

t  (iriule«J  by  Mr.  llualli,  loc.  infra  eit. 

X  In  a  puper  Itroiigtit  before  iti«  MwJion-Cliirurgical  Sociely  (Tcias.,  vol.  JxJii.  [). 
Go).  For  ibe  Ji'<cii>vsion  on  I  bin,  see  Lancci,  1S80,  vol.  i.  fi.  IGO;  UiU.  MeiLJomn^ 
IfWO,  vol.  j,  p.  2f>o. 

i   Mfii.  Chi,:  Trmu.,  vol.  xiiii.  p.  139. 

II  Surg,,  vol.  ii.  p.  217. 
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the  clots,  and  securing  the  vessel  above  and  below  is  impossible,  owing 
to  the  fact  that  the  coats  of  the  vessel,  now  softened,  will  not  hold  a 
ligature,  two  courses  only  are  open  to  the  surgeon — viz.,  ligature  of  the 
third  part  of  the  subclavian  or  amputation  at  the  shoulder-joint. 
While  the  former  may  be  followed  when  the  aneurism  is  moderate  in 
size  and  when  there  is  no  evidence  of  threatening  gangrene,  amputa- 
tion must  be  resorted  to  when  less  favorable  conditions  are  present. 

If  hiemorrhage  occur  from  an  inflamed  axillary  aneurism  which 
has  ruptured  after  the  subclavian  has  been  already  tied,  Mr.  Erichsen, 
of  the  two  courses  now  open — viz.,  either  to  oi>en  the  sac  and  try  and 
Include  the  l)leeding  spot  between  two  ligatures,  or  to  amputate  at  the 
shoulder-joint— strongly  advises  the  latter. 

The  coats  of  the  artery  "  in  the  immediate  vicinity  of  the  sac  could 
not,  in  accordance  with  what  we  know  to  be  almost  universally  the 
case  in  spontaneous  aneurisms  of  large  size  or  old  standing,  be  ex- 
pected to  be  in  anything  like  a  sound,  firm  state,  and  would  almost 
certainly  give  way  under  pressure  of  the  noose ;  or  the  vessel  might 
have  undergone  fusiform  dilatation,  as  is  coumion  in  this  situation, 
before  giving  rise  to  the  circumscri])ed  false  aneurism,  in  which  case 
it  would  be  impossible  to  surround  it  by  a  ligature ;  or,  again,  the 
subscapular  or  circumflex  arteries  might  arise  directly  from,  and  pour 
their  recurrent  blood  into,  the  sac  or  dilattnl  artery,  and,  as  they  would 
lie  in  the  midst  of  inflamed  and  sloughing  tissues,  no  attempt  at  in- 
cluding them  in  a  ligature  could  be  successfully  made.  In  such  cir- 
cumstances as  these  the  danger  of  the  patient  would  be  considerably 
increased  by  the  irritation  and  inflammation  that  would  be  occasioned 
by  laying  open  and  searching  for  the  bleeding  vessel  in  the  sac  of  an 
inflamed,  suppurating,  and  sloughing  aneurism,  and  much  valuable 
time  wtiuld  be  lost  in  what  must  be  a  fruitless  operation,  at  the  close 
of  which  it  would,  in  all  prol)ability,  become  necessary  to  have  re- 
course to  disarticulation  at  the  shoulder-joint,  and  tlius  to  remove  the 
■whole  disease  at  once." 

I).  In  the  words  of  the  same  writer,*  "  there  is  another  form  of 
•axillary  aneurism  that  requires  iniine<iiate  amputation  at  the  shoulder- 
joint,  whether  the  subclavian  artery  have  previously  been  ligatured  or 
mot;  it  is  the  case  of  diffuse  aneurism  of  the  arm-pit,  with  threatened 
•or  actual  gangrene  of  the  limb." 

Different  Methods. — Of  the  thirty -six  different  methods  which 
have  been  enumerated,  most  will  be  found  to  differ  in  some  unimpor- 
tant detail.  Five  methods  will  be  described  here,  which  will  be  found 
eufBcicut,  if  modified  when  needful,  for  all  cases.  The  circumstances 
under  which  this  amputation  is  performed  do  not  admit  of  any  one 

*  Loc.  »upia  eit.,  p.  218. 
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definite  method  being  followed.  Thus,  after  a  railway  accident  or 
gunshot  injury,  the  soft  parts  will  be  destroyed  on  at  least  one  sur- 
face. In  amputating  for  malignant  disease,  skin  flaps  must  be  made 
use  of,  transfixion  being  usually  inadmissible,  as  the  muscles  should 
be  cut  as  short  and  as  close  as  possible  to  their  upper  attachments,  to 
minimize  the  risk  of  extension  and  recurrence.  Instead  of  remember- 
ing the  length  and  size  of  differently  named  flaps,  the  surgeon  will 
have  to  be  familiar  with  the  anatomy  of  the  parts,  the  position  of  the 
vessels,  and  the  best  means  of  meeting  hajmorrhage. 

The  joint  is  so  well  covered  that  sufficient  flaps  can*  nearly  always 
be  provided,  while  the  blood  supply  is  so  abundant  that  sloughing 
very  rarely  occurs,  and  even  if  it  do  so,  from  the  results  of  injury  or 
hospitiil  gangrene,  the  tissues  of  the  chest  will  come  forward  suffici- 
ently to  close  the  wound.  The  fact  that  the  cavity  of  the  axilla  gives 
good  drainage  below  is  of  much  importance. 

The  following  methods  will  be  described  here :  in  the  first  two,  skin 
flaps  are  made;  in  the  others  (save  in  the  Furneaux  Jordan  method), 
transfixion  is  made  use  of,  in  part  at  least. 

i.  By  lateral  skin  flaps.    The  oval,  or  en  raquette  methods, 
ii.  Spence's  method. 

iii.  Superior  and  inferior  flaps. 

iv.  Superior  or  deltoid  flap. 
v.  Anterior  and  posterior  flaps. 

vi.  Furneaux-Jordan  method. 

Means  of  arresting  Hssmorrhage  in  Amputation  at  the 
Shoulder-joint.— These  are  mainly  two  : 

1.  Pkessure  on  the  Subclavian. — I  am  of  opinion  that  the  more 
the  surgeon  trusts  to  this  plan  solely,  the  more  often  will  he  have 
cause  to  regret  it.  Pressure,  however  well  applied  at  the  first  with  the 
thumb,  aided  by  a  padded  key  or  a  weight,  is  too  often  rendered  un- 
certain by  the  necessary  changes  in  position  of  the  limb  during  the 
operation,  or  by  the  pressure  of  assistants,  a  violent  gush  of  blood  at 
the  last  showing  to  the  surgeon  that  his  confidence  in  the  artery  being 
secured  is  misplaced.  Furthermore,  an  assistant  so  used  is  neces- 
sarily much  in  the  way  of  the  others  aiding  the  surgeon.  For  the 
above  reasons  I  much  prefer  trusting  to  one  or  other  of  the  two  next 
given. 

2.  Compression  of  the  Inferior  or  Anterior  Flap,  and  so  of  the 
Ve-ssels  before  they  are  cut  (p.  123,  Figs.  3'),  36). 

3.  Ligaturing  or  twisting  the  Vessels  on  the  Inner  Aspect  op 
THE  Limb  before  they  are  cut  (p.  119,  Fig.  33). 

*  In  some  cases  of  gnn»ihot  injury,  it  is  necessary  to  get  the  chief  flap  from  the 
axillary  region,  and  to  bring  this  up  and  unite  it  to  the  ciU  margin  of  skin  over  the 
acromion. 
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4.  Securing  the  Ve88el8  lower  down,  in  the  Furxeai'x-Jordan 
Method  (p.  126). 

5.  l'i<E  OF  AN  I.vniA-RrnnF.R  Band.— This  in  anplied  after  the  same 
method  us  that  I'ully  given  in  iiiiijmtation  at  the  hip-joint.  In  my 
opinion,  it  ie  unreliahle,  especially  in  those  cases  of  accident  in  which, 
the  linil*  1>einp  niutilutfd  hiph  uji,  this  operation  is  chiefly  retpiirefl. 
For  in  these  the  band,  being  apptied  under  the  axilla  and  aeross  the 
body,  slips  up  as  soon  as  the  head  is  ditsarticulatod,  allowing  of 
bleeding  from  the  vessels,  and  coming,  itself,  most  inconveniently  into 
the  way  of  the  operator. 

i.  Lateral  Flaps— Oval— En  Raquette  ^Figs.  :i2  and  83).— 

The  iiKthud  tif  hit«Tal  tiaps,  or  thf  abuvt'  modifications  of  it^  are  those 
which  the  student  is  especially  recommended  to  practice.    The  fol- 

Fio.  32. 


lowing  are  tlie  advantages  :  (n)  Cutting  from  without  inwards,  and  by 
luterti]  tiapB,  the  surgerm  can  leave  ihe  internal  one  to  the  last,  expose 
the  vessels  by  cutting  down  ujKin  Uu:'ru,and  secure  them  beftire  going 
farther.  (/9)  One  (la[>  can  be  cut  huig  and  the  other  short,  according 
to  the  soft  partK  available,  (j)  Fart  of  the  incisions  in  this  method 
may  be  made  use  of  to  explore  the  condition  of  the  shoulder-joint  in 
cases  where  the  surgeon  i.*  in  doubt  whether  excision  or  umput'Xtion 
will  be  the  wiser  course  ;  and  again,  this  nietliud  is  easily  employed 
after  f;iilure  of  excision  by  an  extension  of  the  incision  of  the  above 
operation. 

The  methods  of  arresting  haemorrhage  are  given  at  p.  117.  The 
patient  being  i>ropped  up  sufKciently.  brtnight  to  the  edge  of  the  table, 
ami  rolled  over  to  the  opposite  side,  the  surgeon,  sUmdiug  outside  the 


AMPUTATION   AT  THE  SUOULDEM- JOINT. 


119 


abducted*  limb  on  the  right  side,  and  inside  it  on  the  left,  luul  having 
marked  with  his  left  forefinger  and  thumb  n  point  just  below  and  out- 
side the  coracoid  pruccs^,  tmd  a  corrcspundinsi  jKiiiit  bohiud  in  the 
mid-asilla  (Fig.  82),  then  rojicho.s  ovit,  and,  onterinj^  the  knift-  in  the 
axilla,  close  to  the  thumb,  cuts  an  oval  tiap,  about  4  inches  hiuj^', 'con- 
sisting of  skin  and  faHriii>,  from  the  outer  side  of  the  limb,  an<l  ending 
close  to  his*  thnnil).  WitlunU  removing  the  knife,  tlie  surgeon  next 
marks  out  a  similar  Ihip  i>u  tlie  inner  sid"^.  cutting  iVoni  above  down- 
wards, commencing  jnj<t  below  the  finger,  :md  ending  where  the  outer 
tlap  began  in  the  mid-axilla.  The  assistant  in  charge  of  the  limb  aids 
the  above  by  rotating  the  limb  intt>  convenient  positi'in.     The  fltips 


Fio.  33. 


t'lo.  34. 


/ 


Flo.  83.— Ampntatloii  at  the  ghnnliler-joint  by  lateral  flaps.    These  are  turned  aside  while  the 
axSllary  artcr}'  is  secured  by  tortlon  b«f'in<  dlsaiticulation  Is  cntni^ttetcd. 
FlO.  W.— .^mpuiation  ul  ibe  shoulder-jolnl  by  Spence's  meihrHl.    (Stlinaon.) 


are  then  dissected  up  and  lield  uut  of  the  way.  The  vessels  are  next 
exposed,  separated  from  the  surrounding  nerves,  and  secured,  either 
by  applying  two  pairs  of  torsion-forceps  {Fig.  33),  dividing  the  vesasei 
between  them  and  twi.>^ting  both  ends,  or  by  passing  an  jtnenrism 
needle,  loaded  with  carbolizcd  silk  or  chromic  gut,  under  the  artery, 
and  thus  securing  it  with  a  ligature.  The  lind>  being  then  carried 
across  the  chest,  the  outer  part  of  the  capsule  is  freely  opened  by 
cutting  on  the  head  of  the  bone  and  the  muscles  attached  to  the  great 

•  Three  nssiHlnnls  are  refjniretl  in  an  ntii|)iitnti()n  al  tlie  Kiiovildf r-joint — (1)  To 
tnnni])iilate  llie  limb ;  (2)  To  grasp  the  nrlerv  in  the  inner  or  inferior  thtp,  if  Jc^^ireil ; 
(S)  To  t>e  ready  witli  sponges  or  inittrumenl^.  If  it  be  (tesircd  in  imve  iU«  sulMlaviim 
ci>T>trolie<i,  thia  muKl  be  done  by  Nu.  3,  p.  117.  If  sliurt-liatidei),  ttie  surgeon  witl 
nianipulflle  the  iiuh  iiiniHelf. 
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tuboiosity  thoroughly  severed.  The  litnh  is  next  rotated  outwards, 
and  tlie  siihscapularis  tendon  severe<l ;  the  biceps  tendon  being  cut 
and  tlie  capsule  freely  opened,  the  joint  is  well  opened  on  the  inner 
side.  The  head  being  then  dislocated,*  by  the  assistant  pressing  the 
elbow  forwards  and  against  the  side,  the  knife  is  passed  from  the 
outer  side  behind  the  dislocated  head,  and,  being  kept  close  to  the 
inner  .side  of  the  bone,  is  brought  out  through  the  structures  on  the 
inner  aspect  of  the  arm,  care  being  taken,  as  the  knife  cuts  its  way  out, 
that  it  does  so  below  the  point  where  the  large  vessels  have  been 
secured. 

ii.  Spence'S  Method  (Fig.  34).— This  modification  of  the  oval 
method  is  especially  suited  to  cases  of  failed  exci8ion,t  or  to  cases  of 
injury — <:{}.,  gunshot — where  the  surgeon  has  to  cut  into  and  explore 
the  condition  of  the  joint  before  deciding  on  excision  or  amputation. 
By  its  means  an  excision  can  readily  be  converted  into  a  disarticu- 
lation, if  this  stej)  is  found  needful. 

Other  advantages,  but  less  important  ones,  are: 

1.  Tlie  posterior  circumflex  artery  is  not  divided,  except  in  its  small 
terminal  branches  in  front,  wh(?reas,  l>oth  in  the  large  deltoid  flap  and 
the  doul>le  flaj)  methods,  the  trunk  of  the  vessel  is  divided  in  the 
early  steps  of  the  operation,  and,  retracting,  often  gives  rise  to  embar- 
rassing ha-morrhage. 

2.  The  great  ease  with  which  disarticulati(m  can  be  accomplished. 

3.  The  better  form  and  greater  fulness  of  the  stump.  Prof.  SiJence 
points  out  that,  however  excellent  are  the  results  soon  after  other  am- 
putations at  the  shoulder-joint,  .«»ome  time  later  the  shape  of  the  stump 
is  much  altered,  not  merely  from  tlie  atrophy  common  to  all  stumps, 
but  from  retraction  of  the  muscular  elements  of  the  flaps,  the  pecto- 
ralis  major  retracting  towards  the  sternum  and  the  latissimus  dorsi 
and  teres  major  towards  the  si>ine  and  scapula,  liy  this  tendency  to 
separation,  a  <leep,  ugly  hollow  results  under  the  acromion. 

The  operation  is  thus  described  in  Prof.  Spencc's  words  :J  "  Sup- 
posing the  riglit  arm  to  be  the  subject  of  amputation.  The  arm  being 
slightly  abducted,  and  the  head  of  the  humerus  rotated  outwards  if 
pf)ssible,  with  a  broad  strong  bistoury  I  begin  by  cutting  down  upon 
the  head  of  the  humerus,  immediately  external  to  the  coracoid  pro- 


*  In  any  rnse  where  the  levornge  of  the  liiitnertis  in  wanting,  owing  to  this  iwne 
Ijeing  bn>ken  bigii  up,  ihe  use  of  lion-forcep  will  faciliiatc  disartiriilation ;  or  the  oiir- 
geon  will  follow  the  eip«^ient  of  Prof.  Synie,  <jiiote<l  by  Sir  J.  Lister  (St/st.  <^  Surg., 
vol.  iii.  p.  71 2>,  .ind  ininxliice  his  finger  into  a  wound  in  the  cn|)sule,  for  the  purpose 
of  drawing  down  the  head  of  the  bone,  ho  at  to  gain  aceexs  to  its  attachments. 

t  At  the  present  day,  in  cases  of  failed  excision,  the  surgeon  will  oAen  prefer  to 
make  use  of  the  modification  of  the  Fiirneaiix-.Jordan  method,  p.  125. 

J  Lancet,  1S67,  vol.  i.  p.  143;  and  Lect.  on  Surg.,  vol.  ii.  p.  662. 
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cess,  and  carry  the  inciMon  down,  through  the  claviculnr  fibros  of  the 
deltoid  and  ])ectorHliH  major,  till  I  roach  the  huiut?ral  attiichuieiit  of 
the  latltT  muscle,  which  I  ilivide.  I  then,  with  ii  gentle  curve,  carry 
the  incision  across  and  fairly  thruii^di  tlic  lower  Hhres  of  the  deltoiit 
towards  the  pogk-rior  hordcr  of  the  axilhi,  unless  the  textures  be  much 
torn.  I  next  mark  out  the  line  of  the  lower  part  of  the  inner  .section 
by  carrying  an  incision,  throu<;h  the  »kin  and  fat  only,  from  tlie  point 
where  my  straight  incision  tcnninated,  ncrossii  the  inside  of  ilu'  arm.  to 
meet  the  incision  at  the  outer  part.  This  msures  accuracy  in  the  line 
of  union,  hut  is  not  Gsst-ntial.  If  tho  fibres  of  the  deltoid  have  been 
thoroughly  divi«led  in  the  line  (jf  incision,  tht-  flap  i»o  marked  out  can 
he  easily  separated  (by  tlie  point  of  the  finger,  without  further  use  of 
the  knife)  from  the  bone  and  joiut,  together  with  the  trunk  of  the  pos- 
terior circumflex,  which  enters  its  deep  surface,  and  drawn  upwards 
and  backwards,  so  as  to  expose  the  head  and  lubin'osities.  The  ten- 
dinous insertions  of  the  capsidar  muscles,  the  long  head  of  the  biceps, 
and  the  cjipsule  are  next  divided  Ijy  cutting  directly  on  tlie  tuberosilies 
ami  head  of  the  bone,  and  ttie  ))road  sultscapular  tendun  es)iecially, 
being  very  fully  exposed  by  tlie  incision,  can  be  mucb  more  easily  and 
completely  dividwl  than  in  the  double  llap  method.  By  keeping  the 
large  outer  ilap  out  of  the  way  by  a  broad  <'oj»i)er  sjiatula  or  the  finger 
of  an  jLSsistunt,  and  taking  care  to  keep  tlie  edge  of  the  knife  close  to 
the  bone,  as  in  excision,  the  trunk  of  the  posterior  circumflex  is  pro- 
tected. Disarticulation  is  then  accomplished,  and  the  limb  removed 
by  dividing  tlje  remaining  soft  parti?  on  the  axillary  aspect.  Tin- only 
vessel  which  bleeds  is  the  anterior  circumllex,  ilivided  in  tlie  lirst  in- 
cision, and  here,  if  necessary,  a  pair  of  catch-force]>s  can  l>e  placed  on 
it  at  once.  In  regard  to  the  axillary  vess<:'ls,  they  can  either  be  com- 
pressed by  an  assistiint  before  com]ileting  the  division  of  the  soft  parts 
on  the  axillary  aspect,  or,  as  I  often  do  in  cases  where  it  is  wished  to 
avoid  all  risk,  by  a  few  touches  of  the  bistt>nry  the  vessel  can  be  ex- 
posed, and  can  then  be  tied  and  divided  between  two  ligatures,  so  as 
to  allow  it  to  retract  before  dividing  the  other  textures,"* 

8urgeon-Major  Porter,  in  his  useful  Sur(fcon''s  l'ockei-hfmk,\\.  1S.5,  thus 
describes  a  very  similar  operation  which  he  accredits  to  Hamilton,  of 
the  U.  S.  Army :  "  The  arm  lying  nearly  against  the  side  of  the  body, 
with  a  large  bistoury  an  incision  is  commenced  at  the  middle  point  of 
the  extremity  of  the  acromion  process,  or  two  or  three  lines  above  this 
pointjt  and  carried   perpendicularly  downward  H  inch,  the   knife 


Where  the  limit  is  very  miisi-iilnr,  Prof.  Sjn'iice   rciHirnmended   to  raise  the  "kin 
fnt  from  ilie  deltoid  at  the  Inwer  part,  iiml   tlieii   to  dtviiie  the  muscular  fibres 
liiltlier  itp  liy  a  second  hiciHinn,  no  as  to  avoid  ezue^  of  iiiii«cular  tisHiie. 

t  But,  n»  |H>inted  out  in  n  fnoi-nule  lielow,  p.  122,  llii*  cirrjing  the  inciHinn  above 
tlie  «cn>iniun  niav  lead  to  the  [imtnision  of  tliis  process  through  the  woiinil. 
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being  made  to  cut  <leej>ly  until  it  touclies  the  hend  of  thcliumeras:  al 
this  point  the  knife  is  carried  obliquely,  and  rather  abruptly,  out- 
wards and  downwards  to  the  centre  of  the  lower  mnrpin  of  the  axilla 
on  the  under  surfnre  of  the  arm;  iit  this  second  step  of  the  incision, 
the  tissues  are  divided  down  to  the  hone  until  the  axillary  margin  is 
reached  ;  from  this  point  Ui  the  termination  of  the  incision,  only  in- 
teguments are  divided,  so  that  we  may  avoid  wounding  the  axillary 
artery.  The  knife  is  njjain  introducer!  over  the  head  of  the  humerus, 
at  the  point  where  the  perpendicular  incision  became  oblique,  and  it 
is  carried  down  upon  the  inside  of  the  arm  in  the  same  manner  as  we 
have  desrriht'd  npim  the  outside.  One  assistant  pulling  asunder  the 
Ii[)S  of  tilt'  wound  upon  the  ti>p  of  the  shoulder,  while  a  second  carries 
the  elltow  slightly  across  the  body,  and  rotates  the  head  of  the  hu- 
merus outwards  so  as  to  expose  the  capsule  and  long  head  of  the  bi- 
ceps, the  surgeon  divides  them,  and  at  the  same  moment  the  heatl  of 
the  humerus  springs  from  its  socket.  The  knife  is  then  passed  under 
the  head  of  the  hone  from  ahovo,  and,  as  soon  as  the  face  of  the  in- 
Btruiiieitt  has  fairly  reached  ttie  surgical  neck,  an  assisUuit,  standing 
at  tije  head  of  tlie  patient,  pushes  the  thumbs  of  both  hands  into 
the  wound  above  the  knife,  while  the  fingers  remain  in  the  axilla.  He 
thus  grasps  and  controls  tlie  axillary  artery.  The  <iperalion  is  com- 
pleted by  carrying  the  knife  (hiwnwards  close  to  the  lione  until  the 
apex  of  the  integumentary  wound  in  the  axilla  is  reached,  and  then 
cutting  almost  directly  i>utwurds.  Care  must  be  taken  not  to  sever 
the  parts  containing  the  artery  until  the  knife  has  arrived  at  the  lower 
margin  ofthenxilln." 

iii.  Amputation  by  Superior  and  Inferior  Flaps  (Figs.  35 

and  o<>).— The  jiatient  being  brought  to  tlie  edge  of  the  table,  turned 
sufficiently  over,  and  his  sluiuMers  sup])orled  by  pillows,  the  assistants 
are  arninge<l  as  before.  The  anu  being  a  little  raised*  so  i\a  to  relax 
the  deltoid,  the  surgeim,  stnniiing  inside  the  limb  on  the  right  side 
and  outside  it  on  the  left,  lifts  the  deltoid  uuiscle  with  his  left  hiind 
and  sends  the  knife  {narrow,  strong,  and  no  longer  than  needful) 
across  beneath  the  muscle,  entering  it  on  the  right  side,  just  below  the 
corao«>id  process,  and  Itringiug  it  out  a  little  below  the  most  prominent 
juirt  of  the  acromion,!  or  rice  rcrtKt,  according  to  the  side  operated  upon. 
The  knife  should  pass  close  to  the  anatornieal  neck  of  the  humerus,  with- 
out hitehing  upon  it,  and  the  flap  should  be  cut  Vnoadly  rounded,  and 
weir  down  to  the  insertion  of  the  deltoid.  It  is  then  raised  and  re- 
tracted, and,  the  capsule  being  now  exposed,  the  joint  is  opened  by 

*  If  tlie  Hurgeon  ia  fuliort-hnnded,  iintJ  especially  if  the  limli  is  ti  sranll  une,  he  ciin 
niHrii|Mi]nl(;  the  limb  liiiiiHi'lf. 

t  UnlcsM  care  is  Kiken  to  kfep  ihiis  Iwelow  ilie  sicromion  proces.s  there  will  ije  wime 
tendency  fur  this  bone  to  protrude  in  ttie  wuuud. 


cutting  Btronply  upon  the  head  of  the  bone.  Tliv  arm  being  now  ro- 
tated upwards  vigorously  by  an  asssistant  or  by  tlie  surgeon,  the  sub- 
scapularis,  thus  mtide  loose,  and  the  biceps  lire  bmnglit  into  view  and 
severed;  the  limb  is  next  rotated  inwards,  being  carried  across  the 
chest,  and  the  muscles  attached  to  the  great  tuberosity  iiro  divided. 
Tlie  capsule  is  next  still  more  freely  opened,  and  the  head  of  the  bone, 
now  freed,  is  pushed  up  b}'  the  assisUint  ami  pulled  away  from  the 
glenoid  cavity.  The  knife  is  next  slijiju'd  behind  the  head  {Fig.  ?>o), 
and  cuts  its  way  along  the  under  a8]>ect  of  the  neck  and  shaft  of  the 
bumeru8  so  as  to  shape  an  inferior  flap  half  the  length  of  the  upper 
one.*    As  soon  as  the  knife  is  passed   beliind  the  bone,  an  assistiint 


Fio.  35. 


FlO.  3d, 


f 


To  >1iow  the  mHiiner  in  which  hleeiliii^  i»  cnntiDlleil  in  the  inferior 
flAj) :  the  iixillur>-  ve»isolM  arc  comprewed  by  one  thumb,  Ibo  posterior 
circumflex  hy  the  other. 


slips  his  liands  in  behind  the  back  of  the  knife  (Fig.  35),  following  it 
80  to  grasp  firmly  the  ifoft  part.s  in  the  interior  tlajj,  and  thus  control 
the  axillary  vessels  (Fig.  36). 

The  large  vessels  are  next  secured,  then  the  circumflex,  and  any 
mu.seuhir  branrhes  that  require  it;  any  large  nervet*  that  need  trini- 
niing  are  then  cut  short,  drainage  provided,  and  the  flaps  brought  into 
position. 

This  amputation  has  the  advantage  of  being  very  ijuickly  done,  and 
nf  giving  a  flai»  whidi  keeps  in  i)Ositiun  by  its  own  weight,  and  thus 
gives  good  drainage.  If  tlie  soft  parts  below  the  bunierus  are  much 
damaged,  the  upper  Hap  must  be  cut  proiKirtionately  long. 

*  The  ttiii^enti  Bluinld  not  cut  this  till  lie  in  told  dint  the  flnp  is  held  firmi}' ;  and,  in 
culling  it,  liri]iu.><t  I.e  cnreriil  of  hh  iis^i.sliitit's  Gamers. 
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iv.  Amputation  by  Deltoid  or  Upper  Flap.— This  is  merely 

a  modilicatiuu  of  Uie  last.  The  deltoid  or  upper  thip  may  hv  cut  hy 
transfixion  or  made  b}-  cuttinjt  from  without  inwards.  lu  either 
case  it  must  be  of  very  full  size,  and  thus  is  useful  when  the  axilla  i« 
diiiiia^od,  hut  it  has  the  (lisadvantiigf  of  leaving  next  to  no  tlap  in 
which  nn  assistant  can  seize  the  axillary  vessels ;  and,  owing  to  the 
powerful  retraction  of  the  muscles  in  the  axillary  folds,  unless^  the  up- 
per flap  is  cut  full  in  len>;th  and  size  it  will  not  cover  the  r^'-'sulling 
wound.  Finally,  ns  the  trunk  of  the  posterior  circumflex  is  cut, 
sloughing  of  the  large  deltoid  flap  may  ti^ke  place,  especially  if  the 
tissues  eonijiosinp:  it  are  at  all  damaped  previous  to  the  amputation. 
Owin^'  to  these  disa<lvantajres,  which  outweijjh  the  rni)idity  »,»f  <lLsar- 
ticulation  possible  by  this  method,  amputation  by  a  delU^id  flap  uloue 
is  not  to  be  recommended,  a  short  under  tlap  bein>?  always  cut  if  jjos- 
eible,  the  deltoid  Hap  thus  not  needing  to  be  made  so  long.  When 
the  surpeon.  Iiaving  disarticufated,  is  cutting  straight  down,  unable  to 
make  any  Hap  lielow,  asfiisUmt  (.2)  shnuld  try  to  draw  up  the  skin  of 
the  axilla,  while  assistiint  (3),  in  charge  of  the  limb,  should  be  careful 
not  to  <lraw  down  the  skin,  otlu'rwiwe.  owing  to  the  laxity  of  the  skin 
in  the  uxilhi,  un^'  downward  traction  will  bring  the  skin  of  the  thoracic 
wall  under  the  knife. 
V.  Amputation  by  Anterior  and  Posterior  Flaps  (Hg. 

31). — The  putsiliuu  of  the  i>:itieiit  being  as  before,  aiul  the  limb   being 

Fiu.  37  * 


>s. 


.;.wi  '■" 


(FuigUMon.) 


carried  somewhat  upwards,  backwards,  and  outwards,  tlie  surgeon, 
standing,  if  on  the  left  side,  behiml  and  outside  the  shoulder,  enters 
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his  knife  just  in  front  of  the  posterior  fold  of  the  axilla*  thrusts  it 
across  the  back  of  the  humerus  as  near  the  head  as  possible,  so  as  to 
get  in  front  of  the  tendons  of  the  teres  major  and  latissimus  dorsi,  and, 
bringing  it  out  close  to  the  acromion,  cuts,  with  a  sawing  movement, 
a  flap,  4  to  5  inches  long,*  which  is  next  well  retracted  by  an  assist- 
ant. The  arm  being  then  carried  across  the  chest,  the  joint  is  freely 
opened  behind,  the  muscles  attached  to  the  tuberosities  severed,  the 
knife  passed  between  the  head  and  the  glenoid  cavity  (to  facilitate 
this,  the  limb  should  now  be  carried  over  the  chest,  and  the  head  of 
the  bone  pushed  backwards),  then  between  the  bone  and  the  pector- 
alis  major,  and  an  anterior  flap,t  4  inches  long,  cut  from  within  out- 
wards. Heemorrhage  from  the  large  vessels  is  arrested  either  by  an 
assistant  grasping  this  flap  as  it  is  cut,  much  as  at  p.  123,  or  by  the 
.«tii^eon  isolating  the  axillary  vessels  (the  biceps  and  coraco-brachialis 
will  guide  him)  and  securing  them  by  torsion  or  ligature  (Fig.  33)  be- 
fore he  completes  the  operation  by  cutting  the  anterior  flap.  When 
operating  on  the  right  limb,  the  patient  being  turned  well  over  on  to 
his  left  side,  the  surgeon,  standing  here  inside  the  arm,  which  is  held 
upwards  and  backwards  so  as  to  relax  the  deltoid,  lifts  this  muscle 
up  with  his  left  hand,  and  then  passes  his  knife  from  just  below  the 
acromion,  transflxing  the  base  of  the  deltoid,  grazing  the  back  of  the 
humerus,  and  finally  thrusts  the  point  downwards  and  backwards 
through  the  skin  till  it  comes  out  at  the  posterior  margin  of  the  axilla. 
This  flap,  4  or  5  inches  long,  should  be  dissected  up,  the  joint  opened 
behind,  and  the  operation  completed  as  before. 

vi.  FumeaUX-Jordan  Method.— This  may  be  made  use  of  both 
as  a  primary  and  a  secondary  amputation.  The  following  are  suita- 
ble cases : 

a.  Certain  cases  of  injury.  Where,  though  the  parts  about  the 
shoulder-joint  are  intact,  the  humerus  is  badly  split  up  into  the  joint. 
The  soft  parts  are  divided  down  to  the  bone  by  the  circular  method,  3 
to  4  inches  below  the  axilla,  the  main  vessel  secured,  and  the  humerus 
then  shelled  out  by  a  longitudinal  incision  along  the  outer  and  poste- 
rior aspect  of  the  limb,  meeting  the  circular  one  at  a  right  angle. 

6.  In  cases  of  failed  excision.  Here,  after  amputation  of  the  limb 
by  the  circular  method,  the  rest  of  the  bone  is  turned  out  through  the 
excision  wound  prolonged  into  the  circular  one. 

c.  After  amputation  in  the  middle  of  the  arm  in  some  cases.  E.g., 
when  the  stump  is  the  seat  of  osteo-myelitis,  necrosis,  or  otherwise 
does  not  do  well. 

*  In  the  posterior  flap  will  be  the  posterior  part  of  the  deltoid,  the  latis-simus  dorsi, 
and  teres  major. 

t  In  this  anterior  flap  will  be  the  remaining  fibres  of  the  deltoid,  the  pectoralis  ma- 
jor, and  the  large  vessels  and  nerves. 
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EXCISION  OP  SHOULDER-JOINT  (Figs.  38  and  39). 

This  operation  is  but  rarely  performed — (1)  owing  to  the  compara- 
tive iiifru([Ut'ncy  of  tlisejises  of  the  above  joint,  et»pecially  of  pulj>y 
disetiso,  usually  so  diUicult  to  treat  save  by  operative  mejisnres;  (2) 
from  the  fact  that  epiphysitis  and  septic  synovitis  usually  give  after 
free  incision  and  drainage  as  good  a  result  as  can  be  obtained  after 
o{)eration.  This  is  mainlj'  owing  to  the  fact  that  much  of  thestifl'nesa 
that  otherwise  would  be  present  is  made  up  for  by  the  supplementary 
niobility  of  the  sca|»ula,  and  thus  the  natural  cure  may  be  expected, 
espL^citilly  in  young  subjects,  to  give  as  good  results  as  that  after 
excision,* 

The  above  remarks  naturally  lead  up  to  the  consideration  of  the 
ammiiit  of  nioveynent  which  m  (jnined  after  the  operation  of  adjfitm.  The 
arm  can  never  be  abducU'd  and  elevated  beyond  the  horizontal  line; 
in  the  majority  of  casus  it  hangs  close  to  the  chest.  Even  if  the  del- 
toid retained  its  j)ovver  of  elevation,  it  could  not  exert  it,  as  in  most 
0)ten)tiontJ,  owing  to  the  amount  of  bone  removed,  the  fulcrum  of  the 
heud  of  tlie  humerus  against  the  glenoid  cavity  has  been  removed. 
Prof.  Longmore  (Rc^eciiim  of  the  SUouhUr'joint  in  Mil ittinf  Surgery,  p.  12) 
writes:  "The  ]i»ss  of  the  <'livating  action  of  the  deltoid  must  be  ac- 
cepted, like  (be  loss  of  tlic  rotating  power  from  the  di\'ision  of  the 
muscular  insertions  into  the  two  tubercles,  as  a  necessary  consequence 
uf  rescctiiiii  of  the  head  of  the  Imiuerup..  Rut  the  holding  or  support- 
ing powtr  uf  thi.s  niusfle  exerlei.l  utmn  the  whole  upper  extremity  ow- 
ing to  its  position,  its  extensive  origin,  and  the  manner  in  which  it 
embraces  and  prolwts  the  niutilatt'd  parts,  as  well  as  its  faculty  of  as- 
sisting in  carrying  llie  arm  Iniekwnrdsi  and  forwards,  are  all  functions 
which  may  still  remain,  and  serve  to  point  to  the  great  imporUmce  of 
preserving  its  integrity  as  fully  as  prvssilde.  The  wasting  of  the  in- 
ternal fibres  (Fig.  38),  however,  seeuis  a  necessary  result  of  resection 
by  the  single  incision,  but  it  has  this  <'omp«.'nsating  feature,  that  it  is 
a  less  serious  loss  to  the  patient  than  an  atrophied  condition  of  the 
outer  and  posterior  fibres  would  be,  because  the  upper  clavicular  fibres 
of  the  great  jicctoral  can  lake  ihi-  pluee  uf  tiie  inner  deltoid  fibres  to  a 
consiilerable  extent  in  supporting  tiie  shoulder  and  drawing  it  forwards 
to  the  chest." 

Mr.  Ericbsen  {Siirfjrnj,vo\.  ii.  p.  251)  says  of  the  four  natural  move- 
ments of  the  sbouUler-joint — viz.,  "U>  abiluction  and  elevation,  (2) 
adduction,  (3)  and  (4)  movements  in  the  antero-posterior  direction — 

*  In  future,  by  the  iwe  of  a  si«iiiilel»ngiHt<iinHl  incwion  wilti  a  luitiiinutn  of  inter- 
ference with  llieddlnid,  tiiiletl  by  unti^epiic  prectiiilionH  from  the  tir«r,ii»d  wiih  earlier 
Hiid  |j«^rMav«riiig  udupliuu  uf  pa-s^ivu  niuveiuenl^  llie  al>civ«  slatetnmil  niuy  have  to  be 
revereed. 
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these  are  requisite  in  all  ordinary  trades  for  the  guidance  of  the  hand 
in  most  of  the  common  occupations  of  life.  .  The  movements  of  eleva- 
tion are  seldom  required  save  by  those  who  follow  climbing  occupa- 
tions, as  sailors,  masons,  etc.  Now,  the  mode  of  performing  the 
operations,  as  well  as  the  operation  itself,  will  materially  influence 
these  different  movements.  Thus,  if  the  deltoid  be  cut  completely 
across  by  means  of  an  elliptical  incision  the  power  of  abduction  of 
the  arm  and  of  its  elevation  will  be  permanently  lost.  If  its  fibres  be 
merely  split  by  a  longitudional  incision,  they  may  be  preserved  or 
regained  in  great  part.  All  those  movements  of  rottition,  etc.,  which 
are  dependent  on  the  action  of  the  muscles  that  arc  inserted  into  the 
tubercles  of  the  humerus  will  be  permanently  lost;  for,  in  all  cases  of 
caries  of  the  head  of  the  humerus  requiring  excision,  the  surgeon  will 
find  it  necessary  to  saw  through  the  bone  below  the  tuberosities — in 
its  surgical,  and  not  in  its  anatomical,  neck.*  Hence  the  connections 
of  the  supra-spinatus  and  infra-epinatus,  the  teres  minor,  and  sub- 
scapularis  will  all  be  separated,  and  their  action  on  the  bone  after- 
wards lost.  But  those  muscles  which  adduct,  and  which  give  the 
antero-posterior  movements— viz.,  the  coraco-brachialis,  the  biceps, 
the  pectoralis  major,  latissimus  dorsi,  and  teres  major — will  all  be  pre- 
served in  their  integrity ;  and  hence  it  is  that  the  arm,  after  this  ex- 
cision, is  capable  of  guiding  the  hand  in  so  great  a  variety  of  useful 
under-handed  movements." 
Indications. 

i.  Different  forms  of  arthritis  disorganizing  the  joint,  resisting  care- 
ful treatment,  in  subjects  whose  age,  general  condition,  etc.,  are  satis- 
factory— viz.  : 

(a)  Pulpy  synovitis,  resisting  other  treatment  and  going  on  to 

caries. 
(,5)  Synovitis  after  rheumatic  fever,  gonorrhceal  rheumatism, 
wrenches,  etc.,  resulting  in  crippling  ankylosis  in  a 
young  subject. 
(^)  Ostitis  going  on  to  su})puration,  caries,  etc. 
(*)  Epiphysitis,  suppurating  or  acute  necrosis,  where  discharge, 
sinuses,  etc.,  are  exhausting  the  patient,  and  the  out- 
look as  to  natural  cure  is  not  good. 
(«)  Disease  of  the  deltoid  bursa  ulcerating  into  the  joint  and 
setting  up  destructive  arthritis. 
ii.  Gunshot  injuries,  where  the  large  vessels  and  nerves  have  escaped, 
where  fragments  of  shell,  bullets,  etc.,  are  lodged  in  the  head  of  the 

•  With  all  proper  deference  to  tlie  opinion  of  Mr.  Ericlisen,  this  opinion  ap(>ear8to 
i>e  too  definite  and  inelastic.  I  would  refer  the  reader  to  the  remarks  below  on  the 
Kite  of  section  of  the  bone,  and  on  partial  resection  (p.  134). 
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bone,  espcciallv  if  the  slmft  of  the  bone  is  not  much  (lamage<1  (p. 
137). 

iii.  Compound  dislocation  and  comjwund  fracture  with  much  dam- 
age to  the  capsule  and  cartilage  of  the  head  of  the  bone,  the  large  ves- 
sels and  nerves  l>eing  intact. 

iv.  Perhaps  in  cases  of  unreduce<l  dislocation  of  the  head  of  the 
humerus.  Mr.  Holmes  (Syxt.  of  Surg.,  vol.  iii.  p.  738),  in  a  foot-note, 
writes :  "  I  have  often  thought  that,  in  cases  of  irreducible  dislocation 
attended  with  much  pain,  the  removal  of  the  head  of  the  bone  might 
be  justifiable,  but  have  not  met  with  any  case  in  which  the  operation 
has  been  performed."  In  the  Syd.  S<k.  Bienn.  Rdr.  for  18C1  is  a  very 
brief  extract  of  an  American  case  in  which  excision  w^as  performed 
for  an  old  dislocation  on  to  the  dorsum  of  the  scapula.  The  result  is 
not  given.  Sir  J.  Lister  {Ed.  Med.  Jimrn.,  March,  1873)  excised  the 
head  of  the  humerus  after  securing  a  rupture  of  the  axillary  artery, 
which  vessel  had  given  way  in  an  attempt  to  reduce  a  dislocation  of 
seven  weeks'  standing.  The  patient  sank  quickly.  Considering  the 
frequency  with  which  this  accident  has  taken  place  in  attempting  to 
reduce  old  dislocations  of  tlie  shoulder,  it  would  be  wiser,  in  these  days 
of  antiseptic  surgery,  to  attempt  to  improve  the  condition  of  things  by 
excising  the  displaced  head.  (While  these  sheets  are  passing  through 
the  press,  Mr.  Sheild  has  i)ublished  a  most  successful  case.) 

v.  Perliaps  in  a  few  cases  of  growth  connected  with  the  upper  extrem- 
ity of  the  humerus.  Whilst  the  j>ri('eless  value  of  the  hand  fully  jus- 
tifies th<.'  attempt  in  s<mie  instances,  such  cases  admitting  of  excision 
must  be  extremely  rare. 

Perhaps  it  is  owing  to  this  rarity  that  this  matter  has  received  so 
little  attention. 

The  best  rei)orted  English  case  with  which  I  am  acquainted  is  one 
in  which  Mr.  Mitclu'll  lianks*  endeavored  tosave  the  upper  extremity 
of  a  patient  by  excising  the  upi>er  end  of  the  humerus,  the  site  of 
enchondroma : 

"S.  I),  was  a  spare,  placid  man  of  fifty-six,  a  chapel-keeper.  So  far 
back  iis  the  summer  of  LSlio  he  was  seized  with  violent  pain  near  the 
right  shoulder,  and  after  that  came  a  hardness  and  swelling  at  the  top 
of  the  humerus,  which  very  slowly  increased.  As  it  gave  him  no  great 
inconvenience,  he  did  not  heed  it  much  for  many  years,  but  by  1878 
it  had  grown  to  be  as  big  as  a  cocoanut,  so  that,  on  attempting  to  raise 
the  arm,  it  became  locked  against  the  acromion,  limiting  movement, 
while  pain  of  a  severe  character  set  in.     In  June,  1878, the  tumor  was 


*  Clinirul  NottH  upon  Two  l'e«r.i'  Siirgicttl  Wurk  in  the  Liverpool  Royal  Infirmnry,  p.  6. 
It  in  much  tu  l>e  desired  that  tluM  original  and  inwl  inslruclive  writer  would  f^ive  to  the 
profession,  wiih  equal  vigor  and  icrseneiw,  iionie  more  of  his  experience.  See  also  s 
successful  case  of  resection  for  a  central  sarcoma,  Soutiiain,  Med.  Chron.,  January,  1887. 
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^^  removed  by  cutting  down  iipuu  it,  and  dissecting  off  the  tissues  from 

^■over  it.    As  it  grew  from  the  outer  surface  of  the  ujiper  third  of  the 

^^humcru.s,  this  was  efiecterl  without  diiliculty.     Then  with  a  uialletaud 

chisel  it  was  cut  cleanly  away  from  the  bone,  and  the  surfan-  from 

which  it  sprang  was  thoroughly  scraped — a  pretty  broad  surface,  hy- 

Ithe-way.  I  left  no  cartilaginous  remaini?  that  could  be  seen.  The 
patient  rapidly  recovered,  but  in  the  tract  of  the  wound  a  sinus  or  two 
perj^istently  remained,  leading  (h>wn  to  the  bone.  After  the  lappc  of 
about  two  years  it  became  clear  that  the  tumor  was  returning,  and  by 
the  summer  of  1881 — three  years  after  the  first  operation — it  had  nttnined 
an  inuneuse  size,  having  taken  a  fit  of  gmwing  during  the  last  few 
^^JTionlhtJ.  It  clearly  arose  from  the  sanje  site  as  before,  but  now  it  filled 
^Btip  the  axilla,  and  had  even  got  beneath  the  great  pectoral.  Pain  and 
^■rapidity  of  growth  (lemanded  its  speedy  removal.  lUit  removal  of  a 
^Bwhole  right  arm  at  the  shoulder-joint  f=eemed  such  a  drejidful  thing, 
iimi  one  was  anxious  to  save  a  hand  and  forearm  !>y  carrying  away, 
jif  possible,  the  tumor  and  upper  part  of  the  humerus,  even  although 
he  upper  arm  might  remain  usebssi.  The  ]iatient  lieiiig  made  well 
iware  that,  in  case  of  the  failure  of  this  jiroject,  there  was  nothing  left 
)ut  amputation,  I  attemptefl  it.  The  incisions  nceessary  to  lay  bare 
fWie  tumor  were  very  extensive,  the  chief  one  reaehitig  from  above  the 
icromion,  half  way  down  the  outer  side  of  the  upper  ami.  With 
^tuuch  trouble,  and  after  the  loss  of  a  great  deal  of  Idootl,  the  outer  and 
Upper  eurfncee  of  the  growth  were  exposed,  and  the  humerus  was  dis- 
^artieulated  from  the  seapulii.  Then,  sawing  tlirough  the  humerus, 
ibout  1  inch  below  the  deltoid  insertion,  I  attempted  to  dissect  away 
le  tumor  from  the  brachial  vessels  and  nerves.  Here,  however, 
St  serious  difficulty  was  encountered,  from  their  intimate  inror- 
Ition  witli  the  growth,  and  at  last,  after  a  prolonged  attempt,  I  was 
I  reminded  by  my  coHeague,  Mr.  Harrison,  that  the  patient  had  plainly 
^^  endured  as  much  as  he  coubl,  and  that  to  make  further  eftbrt  might 
^ffonly  lead  to  collapse  on  the  table.  I  was  reluctantly  compflk'd  to  ad- 
mit this,  and  so  rapidly  swept  the  limb  away  at  the  shoulder.  Bo 
profound  was  the  shock,  that  a  sliort  time  after  the  operation  the  tem- 
perature fell  toDi")",  and  reiuainud  so  fr)r  many  Iiours.  The  o]»eration 
rWas  conducted  antiseptically,  and  the  patient,  in  spite  of  the  loss  of 
blood,  made  such  a  rapid  recovery  that  tm  the  twenty-third  day  he 
Ifft  tlu'  infirmary  quite  well,  and  rentains  so  now,  two  yt^ars  after  the 
aiuputation.  If  the  great  vessels  and  nerves  had  not  been  8<»  seriously 
enveloped  by  the  growth,  the  limb  would  have  been  saved,,  although 
nith  the  loss  of  the  upper  half  of  the  humerus.  But  even  a  forearm 
is  better  than  no  arm  ut  all.  The  case  al.sf»  sliows  that  chiselling  off 
cartilaginous  tumors  is  not  by  any  means  a  certain  removal.  The 
surface  that  was  left  upon  the  humerus,  after  the  first  removal  of  the 
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tumor,  looked  perfectly  healthy  to  the  nuked  eye,  but  there  muft 
hnve  been  cartilage  cells  deep  down  in  the  tissue  of  the  bone."* 

Mr.  J.  Hutdiinsou  has  recorded!  ft  C4«8e  of  reseclion  of  the  upper 
part  of  the  humerus  for  a  large  myeloid  growth.  The  following  is  a 
summary  of  the  case :  Supposed  fracture  of  the  neck  of  the  humerus 
in  u  wuinan,  aged  twfnty-sfven.  Permanent  loss  of  movenjent  and 
gradual  enlargement  above  the  part.  Amputation  at  the  shoulder- 
joint  advised  fourteen  months  after  the  accident,  on  account  of  a  large 
tumor  which  formed — refused  by  the  patient  Arrest  of  the  growth 
for  four  yc4ir8.  Subsequent  rapid  growth  and  enlargement  of  glands. 
Resection  of  the  upper  third  of  the  humerus,  and  removal  of  the  dis- 
eased glands.  Recovery,  with  a  useful  arm,  but  rapid  reprixluctionof 
the  disease  in  four  different  parts.  Death,  five  months  after  the  resec- 
tion, from  an  enormous  mass,  witJi  sloughing  and  bleeding.  Second- 
ary growths  connected  with  the  bone,  axilla,  cervical  glands,  and 
lung. 

The  operation  of  resection  waa  only  performed  because  amputation 
was  again  refused.  The  account  is  subjoined  :  "  Two  long  incisions 
having  been  made,  iiuetin^r  at  an  apex  a  little  below  the  insertion  of 
the  deltoid,  the  llap  of  skin,  which  vata  Iriimgular.  and  had  a  broad 
base  over  the  shoulder,  was  dissected  up.  This  flap  consisted  merely 
of  skin,  for  the  delt<iirl  was  found  in.«!oparably  involved  in  the  growth, 
excepting  at  its  borders.  At  tlie  jjohterior  part  the  skin  also  adhered 
to  the  growth,  and  a  second  curved  incision,  including  a  crescentic 
portion  of  it,  was  accordingly  made  adjoining  into  llie  outer  side  of 
tlie  triiiiiglc  above  and  at  ils  apex.  This  done,  the  upper  surface  of 
the  growth  was  well  exposed,  and  the  next  step  consisted  in  sawing 
through  tlie  shaft  of  the  humerus  at  the  commencement  of  its  middle 
third,  which  was  accomiili.-hed  by  means  of  a  Hey's  saw,  the  soft 
parts  being  held  away  by  retractors.  The  lateral  connections  of  the 
mass  were  next  freed — a  dissection  requiring  much  care, as  the  vessels 
and  nerves  were  embedded  in  a  deep  furrow,  formed  by  projecting 
nodosities  of  the  gnnvth.  Before  accoui))li?liing  the  dissarticulation,  it 
was  found  necet?sary  to  saw  away  the  acromion  and  the  comcoid  j)ro- 
cess,  and  even  then  it  was  not  done  without  miub  difficulty,  on  ac- 
count of  the  tumor,  in  its  growth  upwards,  having  embraced  the  artic- 
ular head  i>f  the  seapida,  wliicii  was  firmly  lodged  in  a  cuj»  at  least  1 
inch  in  depth.  Only  one  vessel  required  ligature  (the  posterior  cir- 
cumflex); it  waa  of  large  size,  and  had  been  divided  very  near  to  the 
main  trunk.  The  bleeding  hud,  thruuglntut,  l>een  but  .*light,  and  tlie 
patient,  when  returned  to  bed,  was  in  very  good  condition.    The  large 

*  The  oilier  ciises  of  enolioiidronui  nf  the  n[>j>er  extreniily  cif  the  litimen 
escision  of  ihe  joint  area]li]de<l  to  below, 
t  PtUh.  Soc.  IVhiu.,  vol.  viii.  |i.  346. 
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maes  of  glands  from  the  infra-axillary  spnce  liud  bui'ii  rL-mttvinl  by  a 
second  incisiun,  wljich  did  not  join  tiiiil  for  tlie  rcgection  of  the  bone. 
A  length  amounting  to  about  ont^-tlard  of  that  of  tiie  f<haft  of  the  hu- 
merus haxing  been  removed,  the  arm  was  greatly  shortened.  Tliere 
was  no  difficulty,  however,  in  lifting  the  elbow  up,  so  that  the  upper 
part  of  the  humerus,  whtre  sawn  acrosti,  eaine  nearly  in  contact  with 
the  glenoid  CR^^ty,  and  in  this  fK>sition  it  was  retained  by  a  hand- 
age." 

In  the  following  case,*  the  growth  being  a  ninre  iniioct-nt  one,  re- 
on  was  more  successful : 

A  farmer  had  a  swelling  in  the  deltoid  region,  al>out  the  /izc  of  a 
hen's  egg,  very  hard,  and  considered  to  be  an  exostosis.  In  the  course 
of  a  year  it  grew  rapidly,  and  the  shoulder  now  measured  17  inches 
in  circumference.  E-xeieion  of  the  head  of  the  liunierus  was  ]>erfornied, 
the  hone  being  sawn  through  at  the  insertion  of  the  deltoid,  the  mus- 
cles severed,  including  the  pectoralis  major  and  latiseimus  dorBJ,  the 
tendon  of  the  biceps  being  preserved.  Sixteen  months  later  the  pa- 
tient could  *'  plant  corn  as  well  as  any  man."  There  had  been  u  slight 
reproduction  of  bone  up  to  within  2  inches  of  the  glenoid  cavity,  a 
narrow  strip  of  periosteum  having  been  preserved  along  the  inner  sur- 
face of  the  bone  almost  uji  to  its  neck.  The  shortening  of  the  limb 
amounted  to  nearly  1  j  inch.  The  length  of  bone  removed,  including 
the  head,  measured  3J  inehe.?.  The  growth  was  13  inches  in  circum- 
ference at  its  largest  part,  and  proved  to  be  an  enchondroma.t 

Methods.! 

i.  By  a  straight  incision  (Figs.  38  and  39). 

ii.  By  a  deltoid  flap. 

The  first  need  only  be  referred  to  at  any  length  here.  The  deltoid 
flap  gives  more  roiiui,  uud  tlius  facilitates  the  opi-ration  considerably, 
but  the  larger  sear,  nnd  far  greater,  in  fact  almost  total  impairment  of 
deltoid  power,  are  such  serious  drawbacks^  that  it  is  nowadays  hardly 

*  Dr.  Bemietl,  .-im/T.  Jour.  Mtd.  Sei  ,\SGti,vn\.  ii.  p.3So.  lie, quoting  fmin  llfxlge'w 
Stciainn  of  Joinlii,  sioteii  I  lint  four  oafen  of  txoisinn  of  the  i«li<iiilt!*Tfiir  pntwihsarc  there 
given.  Tliree  were  «'hkc'«  of  nialijEiintit  dtsea^e,  and  \rere  nil  unsiicfessfiii,  ()ie  (intient 
either  dving  t((X)n  after  ilie  ii|j€r«t inn,  or  later  o»i  from  a  reeurretice.  The  wict'essful 
ow  w»s  one  operated  on  bv  Mr.  Bickert>ietli,  fur  nn  exostusiii  wlitcli  iinjieded  llie  iiif>v«j- 
menta  of  (lie  joint. 

t  Further  Inlornistion  of  this  case  would  have  been  very  vnliiiible.  In  twu  of  the 
cnses  in  which  Prof.  Symecxci.ser]  the  w.-hiiiIh,  he  had  previously  exoined  the  head  of 
the  humerus.  In  ime.  the  Rniwih  whs  fibrcj-i'iirtiliigitioii.t,  nnd  reciirrenoe  <Iid  not  take 
place  for  n  year  and  three  niniitlis.  In  the  otlitr,  llie  nature  of  the  >;riiwtlr,  a  cvKiic 
one,  is  not  i>|>ecifiei1 ;  recurrence  here  alKO  tixik  (ilace,  ahoiii  a  yetir  later 

X  Fnnrleen  different  metlKKts  are  figured  by  M,  lV:«n,  loc.  injra  cit. 

J  Pnif.  Longmore  (loc.  *upya  cit.  p  9]  says  (hat  at  one  time  there  were  at  Fort  Pitt 
two  patientd,  in  eacii  of  whom  resection  of  the  joint  had  beeti  perfortneil,  in  one  by  the 
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ever  used.  If  the  head  of  the  humerus  ia  very  much  shatttred,  if  the 
i*oft  parts  nre  much  matted  and  thickened,  if  there  is  any  special 
reason  f(»r  completing  the  operation  rapidly,*  this  method  may,  thoujih 
very  rarely,  he  made  U8e  of. 

The  patient  heing  rolled  a  little  over,  and  the  shoulder  supported 
hy  a  pillow,  tJie  surgeon,  standing  at  the  shoulder  facing  the  body, 
with  an  assistant  facing  him,  and  another  seated  to  manipulate  the 
limb,  makes  an  incision,  3  inches  long,  commencing  just  outsidt!  the 

Fio.  38. 


-^ 


-^^ 


Kxcislon  of  shoulder-Joint  by  a  MralKlit  tncl«Kin  pla«i*«l  Just  oulsidc  the  coracoitl  procvce. 
only  llie  anterior  |iArt  of  Che  (leltoid  Is  cut,  tlit:  [KMleriur  clrciiiufiex  a,nd  the  cirviuuHcx 
■re  leal  di*m«gud.    <PC&u.t) 

eoracoid  process,  and  on  a  level  witli  it,  through  skin  and  faseiiv;  the 
deltoid  is  then  divide^l  ftir  the  siinio  length,  and,  if  the  arm  has  been 
rotated  oul  wards,  the  bicipital  groove  will  be  seen  lying  at  the  bottom 
of  the  wound.  The  eondilion  of  this  important  tendon  will  vary 
much:  (1)  it  may  he  normal;  (_2)  it  may  l>e  surrounded  with  pulpy 


|nnt;ili)(iiniili  '"  th^  Oliver  by  ihe  fl:ip.  inriBiim.  In  ihe  former  ciibc,  the  patient  could 
rflt?e,  willmul  diflk-nhv,  J  Iiiiniln'i1wt>ij;lii  witli  tli<j  arm  in  an  extender}  |i04iition  by  hii) 
stik",  ami  lioUl  1-1  tioiimls  in  his  biiiHl  when  ilie  arm  wn-«  flexed.  In  lb<?  latter caM>,all 
the  tiioven)Htii«*iir  ihe  JKlnl  wtre  very  seriously  inipaireii.  Ttit  ruan  foJild  not.  in  nny 
decree  wbnlfver,  ttiove  (be  arm  fruni  the  >fide  liiniHelf,  nor  could  he  flex  the  foreuxa 
upon  the  u|iper  .trni  wilbrjut  sup|>ort  from  tlie  otlier  band. 

•  PerliAiw,  tciLt,  in  iho  rare  chhm  of  cxclBion  attempted  for  large  grovrtlift,  for  the 
sake  of  more  complete  exposure  (p.  128). 

f  J.  P^an,  Df  la  .Scftpulalgitj  d  de  la  JifMCiion  aeapulohumirale  {Paris,  1860.) 


material;  (3)  it  may  be  frayed  and  nrlhcrcnt  to  the  bone;  (4)  it  may 
be  ulcfratrd  or  absent.  Whenever  it  is  possiliK'  tt»  preserve  it,  it  should 
be  carefully  separated  from  its  groove  and  dnnvu  aside  with  a  blunt 
hook>  The  capsule  is  next  to  be  freely  opened,  and,  the  iirm  being 
strongly  rotated  «Kitward8,  the  sub-scapuhiris  jp  divided ;  then,  after 
rotation  inwards,  tlie  three  muscles  attnehed  to  the  great  tuberuiiity  are 
cut  through,  and  the  capsule  still  more  freely  opened. 

The  bone  maybe  divided  in  two  M-ays :  (1)  In  silu  {Fiii.  39).     A 
blunt  direct«.ir  is  passed  under  the  hone  from  within  outwards,  so  as  to 

Fio.  39. 


the  soft  parte  ;  the  Tione  is  sawn  throti^xh  with  a  narrow-bluded 
or  osteotomy  saw,  seized  with  lioii-furccps,  and  twistt-d  uut,  the  lever- 
ing movements  of  nn  elevator,  or  a  few  touches  of  tlie  knife,  aiding 
this.  (2)  The  head  is  first  thrust  out  of  the  wound,  and  then  sawn  off. 
This  method  is  somewhat  the  easier,  but  disturbs  the  soft  parts  more.* 
The  fonner  is  perfectly  safe,  and  inflicts  less  damage  on  the  surround- 
ing tissues;  finally,  where  ankylosis  i.s  present,  it  may  be  most  diffi- 
cult to  tlirust  the  head  out.f  Whichever  is  adopted,  the  soft  parts 
should  be  scrupulously  protected. 


*  II  iniwt  not  be  forgotten  ihnt  llie»e  Mifi  psirts  sire  largefy  minle  u|i  of  iiiiportant 
ntrve  cords.  1  hiivesecn  thi-i  nporntion  fotlnwaf  liy  teiamis  in  ii  case  in  whicli  tlie 
mirgeun  w;is  of>li^eil  in  rely  tin  tiwisl  iiiiitIiM]iiule  JiiwlniinentK. 

t  In  unenf  M.OIIiit'm  cii^es,  iislhe  lieii'J  (if  tlie  luiiufriw  wjtn  Iteing'tltni.tt  oiittiirough 
the  wo»in<l,tl>e  Imne,  wliicli  was  rery  J'rngile,  WRsliroken  ncmss  j^l^^l  almvellieconiiyliM. 
Thitt  nccident  liltJmatelj  exercised  no  unlaward  influence  on  (lie  re>«iilt. 
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Site  of  Section. — It  being  raost  important  to  leave  the  humerus  as 

long  us  possiVile,  not  rm  atom  more  than  is  noedful  should  he  removed. 
The  section  should  be  made  just  helow  the  articular  surface  in  every 
case  where  this  wilt  remove  the  whole  of  the  disease,  and  where  nil  the 
hend  must  go.  The  advnntapt^s  of  sawinji  hero  over  division  through 
the  surgical  nock  are — (1)  A  longer  humerus  is  left  to  be  brought 
against  the  glenoid  cavity,  and  aid  as  a  fulcrum  the  action  of  the  del- 
toid in  elevating  thparni.  (2)  The  section  is  made  within  thecajtsule, 
after,  of  course,  freely  opening  this,  but  not  damaging  its  attaclunents 
to  the  neck  of  the  bone.  (3)  The  tendons  in  the  bicipital  groove  are 
less  likely  to  be  interfered  with. 

Mr,  Davieg  C'olley  {(iuy''i<  Hosp.  Rpps.,  3d  series,  vol.  xx.  p.  525)  re- 
lates a  case  of  partial  resection  of  the  head  of  the  humerus  followed 
by  unimpaired  movement  of  the  joint.  As  at  the  time  of  the  operation 
a  portion  nf  the  bend  of  the  humerus  seemed  healthy,  and  the  disease 
consisted  chielly  of  a  carious  erosion  of  the  great  tuberosity  and  the 
adjacent  portion  of  the  articular  surface,  these  portions  only  were  re- 
moved, without  dislocating  the  head  of  the  bone.  The  part  removed 
was  <'liieily  the  articular  surface  above  the  greater  tuberosity,  together 
with  what  remained  of  that  jirocess.  The  lesser  tuberosity  appeared 
not  to  have  been  touched.  About  three-fifths  of  the  articular  surface 
was  left,  being  lieultliy.  Tiicro  was  some  erosion  of  the  bone  below 
the  epiphysial  line,  Init  the  greater  part  of  the  disease  was  situated  in 
the  epiphysis.  The  section  of  the  bone  was  hard.  Seven  months  later 
the  movement  of  the  joint  wa.s  "  perfect  in  every  direction.  He  SMings 
the  arm  rouiul  aljuve  his  bead,  and  rotates  it,  and  pi^rforms  every  ac- 
tion with  as  great  freedom  and  rapidity  as  with  the  left,  shouhler-joint." 
On  this  matter  of  partial  excision  of  the  head  nf  the  humerus,  the  re- 
marks at  pp.  133,  135,  should  be  referred  to. 

If  the  disease  extends  lower  down,  gouging  may  be  resorted  to,  or, 
if  needful,  one  or  twc>  furlljer  sections*  may  be  made  till  healthy  tis- 
sue is  reached,  but,  as  in  the  case  of  the  elbow,  periosteal  depogits  or 
roughenings,  which  will  subnidr  wlu-n  the  irritation  is  removed,  must 
not  be  mistiiken  for  disease  which  calls  for  extirpation. 

The  glenoid  cavity  is  then  examined,  and  gouged  if  carious.  Cases 
where  its  complete  removal  i.s  called  for  must  be  most  rare.  If  really 
called  for,  it  may  he  ollccted  ljy  an  osteotome,  or  by  cutting  bone-for- 
ceps; but  taking  away  the  glenoid  cavity  must  interfere  with  the  at-      i 

*  In  cades  nf  gunshot  injtirv,!iplintere(if  lietid  or  sliaft  will  have  to  be  cnreftillv  re- 
rnoved,  an<I  tliofioint  determined  wliei1ii>r  the  Hhaft  is  eTdensii'elv'ititlit  townnU  the  el- 
bow. This  \h  often  wry  (litlii'iilt  In  determine,  he«itiHe  a  luiiKitridinnlly  fracliirod  shaft 
niity  be  iiuiinliinied  in  iin  ;ip|inreiulv  unrraetiired  coiuiiliun  by  the  doe^i  ap|K>i>iliua  rf 
llae  fm({ment«  and  by  ihe  pt- riosteiuii,  etc. 
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tachmeots  of  the  biceps  and  triceps,  and  cause  risk  by  the  opening  up 
of  additional  cancellous  tissue. 

Any  vessels  which  require  it  are  then  secured — e.rj.,  branches  of  the 
posterior  circurnHex  artery.  Sinuses  are  then  examined,  pulpy  {issue 
scraped  out  with  sharp  spoon.s,  drainage  provided,  and  the  upper 
part  of  the  wound  closed.  It  is  well,  in  inserting  the  drainage-tube, 
to  make  a  counter-puncture  at  the  back  of  the  upper  arm,  so  that 
the  site  of  the  operation  mfty  be  well  drained  while  the  patient  is 
recumbent. 

The  patient  for  the  first  few  days  should  have  his  shoulder  supported 
on  a  pillow,  and  wear  a  large  pad,  5  1o  fi  inehes  thick  at  its  t>ase,  in 
his  axilla.  By  the  end  of  the  first  week  he  sliould  be  silting  up,  rtill 
wearing  the  pad,  and  after  a  fortnight,  earlier  if  possittle,  passive 
movement  should  be  begun.  The  fingers  and  elbow  shuuld  be  gently 
move<l  from  the  very  first.  Electricity,  shiiiMi[)i.Kiing,  fneounigJng  the 
patient  (if  in  a  hospital)  to  sweep  with  a  short  brush,  carry  weights, 
constantly  practice  lifting  the  arm — nnything,  in  short,  whieh  prac- 
tices the  patient  in  using  the  anu  and  new  joint — should  bo  jirrsevcr- 
ingly  made  use  of 

Question  of  Sun-PKiuosTKAL  Re.section. — As  one  of  the  chief  draw- 
backs of  the  operation  is  the  poor  amount  of  abduction  and  elevation 
which  remains,  owing  in  large  mea.*ure  to  the  humerus  lieing  too  short 
to  be  brought  intu  tl»e  glenoid  cavity  when  the  deltoid  acts.  I  think 
that  in  this  joint  a  trial  of  the  sub-periosteal  method  should  be  care- 
fully made,  to  insure  as  much  reproduction  of  bone  as  pos^ibh-.  Mr. 
Holmes  {SysUm^  of  Surcfen/,  vol,  iii.  p.  741),  it  is  true,  does  nut  have  a 
high  opinion  of  this  method.  "  I  do  not  find  any  clear  proof,  in  the 
recorded  ex[>erience  of  «iperators  who  practice  sub-jH'riostenl  excision, 
that  more  extensive  movement  is  olitained  after  that  than  after  the 
ordinary  method.  Nor  does  it  seem  probable  that  it  shoulil  be  so. 
The  power  to  elevate  the  arm  above  the  horizontal  line  depends  on  tiie 
rotiition  of  the  scapula,  which  carries  with  it  the  humerus,  the  two 
bones  being  for  the  moment  consolidated  in  consequence  of  their 
perfect  apposition  in  the  joint.  When  the  joint  is  destroyed,  and  a 
ligamentous  connection  between  two  irregular  bony  surfaces  Ims  been 
BUbstituted  for  it,  such  a  consolidation  is  intpossible,  and  the  rotation 
of  the  scapula  will  no  lunger  elevate  the  humerus.  Unless  we  could 
believe  tliat  the  globular  head  of  the  humerus  were  reproduced,  we 
could  not  expect  that  the  power  of  elevation  would  lie  regained.  M. 
Oilier  speaks  as  if  this  reproduction  were  the  normal  result  of  sub- 
periosteal resection,  but  he  refers  to  no  dissection."  Urging,  as  I 
would  very  strongly,  the  inq»ortance  of  giving  the  sub  periosteal 
method  a  full  trial  in  this  exci-sion,  I  would  point  out  tluit  M,  Pean 
(loe.  supra  eit  p.  51  et  aeq.)  quotes  Textor  as  finding,  eleven  years  after 
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an  excision  of  the  shoulder,  "  a  new  fibrous  capsule.  This,  bard  and, 
as  it  were,  fibro-cartjlaginous.  surrounded,  by  its  inner  surface,  the  up- 
per fourth  <jf  the  humerus,  antl  eml)raced  it  so  tirmly  as  to  be  separa- 
ted with  difficulty  ;  by  its  outer  face  it  was  blended,  by  tlie  intervention 
of  filirous  tissue,  with  the  structures  surrounding  the  joint,  an<i  par- 
ticularly with  tho  deep  surface  of  thu  deltoid  and  the  cicatrix  in  the 
soft  parts."  Allusion  lias  already  (p.  69)  been  made  to  the  complete- 
jxesa  of  the  capsule  which  may  be  met  with  after  excision  elsewhere. 
V.  Langonlicck  (Arch.  J.  kitn.  Chir.,  1874,  vol.  xvi.)  gives  more  than  one 
case  ill  which  the  arm  could  be  raised  vertically,  and  the  movements 
were  excellent.  While  it  is  true  that  these  Avere  cases  of  resection  for 
gunshot  injury,  and  therefore  the  patients  probably  healthy  adults; 
ou  the  other  hnn<l,  preservation  of  the  periosteum  is  not  likely  to  be  so 
easily  eHected  here  as  in  those  cases  where  it  is  softened  by  disease. 
Even  if  the  periosteum  cannot  be  completely  preserved,  an  additional 
i  inch  or  inch  in  length  jiained,  an  irreuular  knob  or  nodule-like  mass 
which  may  be  mouhled  iulo  a  rudimentary  head  within  tlie  new  cap- 
sule, may  make  mucli  difference  in  the  future  mobility  and  usefulness 
of  the  Hnib. 

Ill  carrying  out  the  suh-periosteal  method,  v.  I.hangenbeck  and  Oilier 
{Traile  de  la  Reycnerution  lUs  O^f,  et  rf«  Rtsedions  des  grander  Ariicula 
liim^;  lS(i7l,  after  the  deltoid  has  been  divided  longitudinally  by  an 
incision  very  similar  to  lluit  already  jiriveii,  and  tlie  edges  of  the  mus- 
cle retracted,  raise  the  periosteum  on  the  inner  side  of  the  bicii)itjil 
groove  U[i  to  the  inner  tuberosity,  and  then  peel  off  the  tendon  of  the 
sub-scupularitf,  every  care  being  taken  to  keep  as  intiict  as  possililethe 
connections  of  this  tendon  with  the  periosteum  and  capsule.  When 
this  has  been  done,  and  the  bone  denuded  as  far  as  possible  on  the 
inner  side,  the  outer  side  and  outer  tuberosity  are  treated  in  the  same 
way,  and  with  the  same  jtrt'cautions.  To  facilitate  the  above,  the  bi- 
ceps tendon  is  drawn  aside,  and  the  humerus  forcibly  rotated,  tirstout 
and  then  inwards. 

AMtn'NT  <ii'  Bone  that  may  bk  Rkmovkd. — This  will  mainly  dci>end 
upon  the  amount  of  damage  done  to  tlie  periost<'Uiii,  the  po.ssii)ility  of 
retaining  it  entire,  the  age  of  the  patient.  Dr.  Maclaren  {Lancet,  Juno 
7,  1S73)  remnved  the  head  and  3*  inches  of  the  upper  end  of  the  hu- 
merus with  an  excellent  result. 

Langenbeck  mentions  a  case  in  which  the  whole  shaft  of  the  hu- 
merus necrosed,  and  wns  removed,  the  elbow  joint  being  resected  at 
the  same  time,  and  yet  the  rejiroduetion  of  bone  was  so  complete  that 
the  shortening  was  no  more  tiian  If  inch.  The  patient  was  young, 
and  growtli  went  on,  though  the  bone  remained  behind  its  fellow. 
The  new  huuicrus  broke  several  titnes,  but  the  movements  of  the 
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shoulder  and  elbow  were  very  satisfactory,  and  tlie  hand  was  capable 
of  most  delicate  movements. 

Vrof.  Billroth  ( Wiai.  Med.  BIhU.,  Murch  20,  1.S84  ;  Ijmd.  Med.  Rev., 
1884,  p.  197)  gives  the  case  of  a  ptitieiit,  aged  twenty,  in  whom  the 
whole  of  the  right  humerus  was  rom^tvcd  when  he  was  twelve.  Though 
the  periosteum  was  carefully  lyft  intact,  tlie  hone  did  not  form  again. 
Yet  the  forearm  was  well  developed,  and,  by  means  of  an  ingenious 
splint  and  an  urtifirial  .shoulder  joint,  the  patient  could  use  his  arm 
and  hand  well.  Cf.  the  renuirks  on  excision  in  irontinuity  of  the  shaft 
of  tlif  ininierU8,  )>.  Kd. 

Excision  of  Shoulder  in  Military  Surgery. — The  following 

lint?-  of  practical  iinj)i<rtance  arc  taken  mainly  from  the  Mai  and 
Sur;i.  Ilistnvy  of  the  Waf  of  the  Rfbelliun,  pt.  ii.  p.  -519  et  »fq.  Dr.  Otis 
here  draws  conclusions  from  the  histories  of  885  cases,  670  being  for 
direct  injury,  and  215  for  fractures  in  near  proximity  to  the  joint  or 
for  con.secutive  caries  or  necrosis. 

Excision  of  the  head  of  the  humerus,  together  with  portions  of  the 
clavicle  and  scapula — e.g.,  acromion,  spine,  coracoid  process,  glenoid 
cavity — wms  performed  in  forty  two  chsch.  It  is  remarkable  that  the 
luortality  is  less  in  thii?  group  than  iii  that  of  simple  removal.  The 
following  remarks  are  quoted  from  L«Hler:  Fracture  of  the  glenoid 
cavity  is  especially  frequent  in  shot  injuries  of  tlie  fehoulder.  This 
complication  makes  the  progn<»8ij5  of  excisiun  more  serious,  hut  ij>nut 
a  contraitidication.  If  only  fissures  are  prt-seut,  the  glenoid  cavity 
should  not  be  removed.  Tedious  Vmrrowing  of  pus  is  very  likely  it; 
these  cases. 

Partial  excision  of  the  head  of  the  hunifcrus  was  rlont-  in  fourteen 
cases.  ''  The  results  do  not  jirove  that,  when  the  head  of  the  humerus 
is  grooved  or  grazed  by  a  ball,  it  is  safer  to  slice  off  the  injured  part 
rather  than  to  decapitate  the  bone.  Ankylosis  was  too  freipient 
to  j>ernnt  nuitdi  to  be  said  in  favor  of  partial  excision  in  this 
region." 

Date  of  excision  of  shoulder.  The  primary  cases  were  273,  the  i'd- 
termedinte  55  in  nund>er,  the  results  being  far  less  satisfactory  than  in 
the  primary, '"  and  corroborating  the  general  rule  forbidding  operations 
during  the  inflammatni-y  stage  after  injury,  except  under  circum- 
stances of  exceptional  urgency."  The  mortality  was  twice  an  greiitas 
in  the  primary,  and  nearly  12  per  cent,  greater  than  in  the  following. 
Secondari/.  twenty-six  cases,  with  a  mortality  of  50  per  cent.  The 
greater  succ<'ss  of  primary  excision  can  well  be  understood.  The  con- 
dition of  the  soft  parts  is  much  more  favoralde.  There  is  no  infiltration 
or  burrowing  of  pus,  no  softening  of  parts  or  degeneration  of  muscles,  no 
caries  or  ostitis — none,  in  fact,  of  those  complicntiuns  which,  in  sec 
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ondiiry  excision,  imperil  the  life  nn<l  usefulness  of  tho  limb  of  the 
patient.* 

Exoi^itnis  of  the  hoad  and  portions  of  the  shaft  of  the  humerus  as 
well,  2i>3  cases,  in  190  of  which  t-he  precise  length  of  lx)ne  excised  was 
spocifiod.  Thus,  in  twonty-three,  4  inches  ;  in  eleven,  4* ;  in  seven,  5; 
in  two,  0* ;  and  in  five,  7  or  8  inches  were  excised.  While  the  arm 
was  shortened  (there  being  very  rarely  any  restoration  of  bone)  and 
feeble,tl»e  forearm  «nd  liand  wen*  usually  most  useful.  Where thearm 
was  flexile  »nd  uncontrolhi1>k',  an  auxiliary  apparatus,  such  as  the 
ingenious  ones  of  Dr.  Hudson,t  broupht  about  usually  a  great  im- 
provement. Dr.  Otis  (loc.  su-pra  cit.  p.  Gil )  states  of  shot-injury  resec- 
tions: ''In  the  majority  of  cases  that  I  liave  examined,  motion  in 
flexion,  extension,  and  abduction  was  tolerably  well  preserved.  I 
have  met  with  no  insLinee  of  true  ankylosis.  In  a  Inrpe  proportion  of 
the  cases,  the  functions  of  the  forenrni  and  hand  were  but  slijihtly,  and 
in  many  not  at  all,  impaired.  Thogc  who  argue  that  the  limb  is  use- 
less after  an  excision  at  the  shoulder  because  it  dangles  by  the  side 
display  a  superficial  appreciation  of  the  considerations  to  be  taken 
into  account.  Apart  from  the  im'stitnable  value  of  even  a  jiartial  use 
of  the  hand,  the  mere  weight  of  the  limb,  tfiough  its  motor  functions 
be  completely  destroyed,  is  of  advantage  in  preserving  the  equilibrium 
of  the  body  and  avoiding  the  distressing  ileformity  consequent  on 
ablation." 


CHAPTER   VII. 
REMOVAL  OF  THE  SCAPULA. 


Indications. 

1.  New  growths. 

2.  Necrosis. 

3.  Accidents — e.g.,  railway  and  machinery  accidents. 

*  Dr.  Otis  qiititea  Kuppreclif,  nne  of  llie  German  nudinrities  in  the  wrp  of  1S71,  |n 
the  s;in>e  t-'fTt'ct :  "  Tlie  sei-nmliirv  n|.ieriitiiiiis  were  very  iniicli  agjfravateil  by  deform i- 
tie»  grill! ii.illy  appearing  nfter  ilie  injury,  Ibmiigli  tliicketiing  of  the  periosteum  espe- 
cially, ant]  Liy  extensive  cavities  siieceefHng  absiceiiiKs.  1  mined  lately  after  the  opemlion 
even,  liefilin^r  was  retanteil  by  pits-formations,  sometinies  under  the  clitvicle,  in  other 
itistanee^  under  the  scapidn,  ngain  on  the  nnlerior  nspcct  of  the  nriii.  .\side  from  the 
gre;iter  niiisr:iilur  atniphy  due  lo  dt-hility  nwulliit^'  fhim  iiotectdenl,  tediitii!)  suppiim- 
tioiw,  iitid  to  iKiin  and  Ii>k^  of  sleep;  aparl,  iilnn.  ("rom  the  nbnniiiint  gninvilntions  at- 
tending secondary  ojwrations,  and  rebutting  prejudicially  in  reganl  to  the  future  iixe- 
fiilnesH  of  tlie  limb,  (lie  diaadvnnlages  of  wi'ondary  operaiioiix  already  inltJticed  were  of 
siiRicfent  importance  to  permit  its  lo  declnr*;  tint  ]>rimury  resection  of  tlie '  fioidder-Joint 
is  prcfendile  to  the  secondRry  npemtion." 

t  Loe.  aupra  cil ,  Fig«.  44l>,  453. 
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As  it  18  the  first  of  the  ahove  which  chiefly  raise  the  queatinn  of  re- 
moval of  the  bone,  and  which  present  the  greatest  HifticuUics,  it  is  to 
reniovnl  of  the  seaptila  for  new  jjntwtlis  thiU  most  of  the  following  re- 
marks will  apply. 

Partial  Removal  of  the  Scapula.— In  a  very  few  casen  (<.</., 
for  a  siinpU'  cxosiosis,  or  wliere  tlie  sur^icun  is  certain  that  he  is  <h;al- 
ing  with  an  unmixed  enchondroma  in  an  early  stage)  a  more  limited 
operation  may  he  suflicit'iit.  The  eliief  essential  jjoints  here  are — fl) 
to  freely  expose  the  growth  by  apprupriate  Haps,  so  that  thu  limits 
may  be  clearly  defined ;  (2)  to  be  provided  with  reliable  instruments 
of  ketm  temjier,  owing  to  the  exceeding  hardness  which  may  he  met 
with  here. 

While  some  Continental  writers*  have  given  elaborate  directions  for 
partial  removal  of  the  8cai)uta,  it  is  only  in  the  aViove  very  few  eaffea 
that  this  operation  is  likely  to  be  navd  liy  Kn^ilish  siiri^eons.  Mr.  Pol- 
lock, in  his  paperf  on  two  cases  of  removal  of  the  scapula,  thus  advises 
on  this  matter :  "  If  a  portion  of  the  scapula  be  removetl,  it  should 
only  be  the  lower  portion.  But  even  if  this  be  attempted,  the  loss  of 
blood  wouhl  probably  be  much  greater  than  if  the  whole  bone  were 
removed;  for  tbe  wound  is  m(»re  confined,  and  the  wounded  arteries 
are  more  apt  to  retract  behind  the  bone  above,  and  ofler  great  obsta- 
cles to  their  being  secured.  However,  should  t!ie  lower  angle  lie  alone 
the  seat  of  the  disease,  the  attempt  to  remove  the  lower  portion  only 
is  justifiable.  It  must,  however,  he  borne  in  mind  that,  when  a  bone 
is  once  the  seat  of  disease  which  requires  removal,  the  disciise  is  very 
apt  to  recur  in  the  portion  left,  and  less  liable  to  do  so  if  the  whole 
hone  oe  removed.  Such  was  not,  however,  the  case  in  which  Sir  W. 
FergussonJ  operated,  Ihiniph  the  disease  returned  in  Mr.  Liston's^ 
patient.  As  the  removal  of  tin-  whole  bone  is  not  a  more  foniiidahle 
operation  than  the  removal  r>f  u  ]mrtion  of  it,  and  as  the  patient  has 
less  chance  of  a  recurrence  of  his  disease  if  the  whole  bone  be  taken 


*  E.if.,  M.  A.  DfHiamlre,  D«g  Tameam  de  I'OmopiaU  (Pari.",  1873). 

t  Si.  Gtorge*  Hogp.  Htpurlji,  vol.  iv.  p.  23(1, 

X  LtclufMon  the  Piogii*t  uf  Amtlwny  n»<l  Sitigtry,  [>.  Ah.  The  mention  uf  this  is 
eslremely  brief — uaniely,  itiiii  lite  [luiior  wiu*  iiciirly  the  siite  of  a  (i-^l.  ninl  iru'i)tveil  the 
lower  .'inglo  of  the  inciimln.  Notliing  is  .'ini<l  as  to  its  nature.  It  upfifars  ((»  uit-  very 
{irohiitile  iliul  thiH  nme  is  irIeiuiLMi  with  undlliiT  one  of  partial  removal  by  SSir  VV.  Fei^ 
giL«Mm,  menlioiic^i  l>elow,  in  wtiich  rectirreiira  did  take  ((Ince. 

\  Ed.  Mai.  iiwlSury.  Joiirn.,  vol.  xvi.  p.  Hri.  The  liiiuor,  in  a  boy  age<t  Kixteen,  liad 
grown  in  three  nuuilhs  from  the  size  of  a  lilhert  to  that  of  an  orange,  and  liiibseqiiently 
extended  with  great  riipidity  nver  the  Imver  twn-tliirrls  uf  ilie  Hcapida.  (In  at(eiii[aing 
toKepanile  il»atlachrtienl  to  tlie  spine,  imi^t  profuse  lia<nior»'bage  ocfiirred.  Tlu-  scap- 
ula was  snwn  aero**  so  as  to  lenve  niertlv  ii>>  upper  )iorti<m  nti  a  k-vel  with  ahuut  ii 
third  of  thes[iine.     Kectirrence  look  phiee  wilhitiifix  weeks  of  the  operation,  and  killed 
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away,  it  shouUl  l>e  in  a  very  exceptioajil  Ciiae,  and  on  some  very  jieca- 
liar  niorits  of  its*  "nvn,  that  the  surgeon  ought  to  undertake  the  removal 
uf  ft  purtiou  of  the  8capulsi." 

The  above  remarks  of  Mr.  Pollock  are  entirely  borne  out  by  the  his- 
tories uf  oiiSL's  which  litive  been  watched  after  partial  removal  of  the 
sonpula  for  any  ji^rowth  save  an  exostosis. 

Thus,  in  January,  IHfio,  Sir  \V.  Fergusson*  remove<l  the  lower  two- 
thirds  of  the  sraprila  for  a  sarcomatous  growth.  Recurrence  look 
phicc,  and,  in  the  fallowing  November,  the  rest  of  the  ecapula,  the 
greater  part  i>f  llie  chivicle,  and  the  upper  extremity  were  taken 
away. 

Dr.  Bird,  of  Stockport,t  removed  the  lower  two-thirds  of  the  scap- 
ula for  a  growth  the  size  of  an  orange  in  the  infra-t^pinous  fossa,  in  a 
child  aged  ten,  tlie  bone  being  sawn  through  beliiud  tJie  neck  in  a  line 
with  the  supra-scapular  notch.  A  year  and  a  half  later  the  growth 
recurred  and  grew  (luicklvT  the  rest  of  th<' s^capula  being  now  taken 
away  U>getla'r  with  the  head  of  the  humerus,  which  had  become  adhe- 
rent to  the  scapula,  and  thus  also  required  removal,  A  year  anda  half 
laior  till.'  child  ri'iiKiini'd  well,  the  u.se  of  the  hand  "in  sewing  and  writ- 
ing iM-ing  vtry  Httle  impaired." 

•  Mr.  Cock  X  removed  a  myeloid  tumor,  the  size  of  a  ftetal  head,  from 
the  seapulii,  the  greater  part  of  the  spine  being  retnoved  and  tlie 
acromial  end  of  the  eluviele.  A  recovery  lnok  plaee,  Init  tlie  histury 
is  not  carried  on  beyond  a  few  months. 

So,  too,  in  a  case  of  myxochundrinna  removed  l>y  I'rof.  Billroth, S 
where  the  lowi-r  angle  vva.-j  left  lugither  with  Ibc  teres  major  and 
minor,  the  last  note  of  the  ease  is  six  weeks  after  the  operation. 

In  the  case  of  growth.^,  removal  of  the  sctipuln  alone  or  together  with 
tlif  u]tpor  oxln-ndty  may  be  called  fur. 

The  malignancy  of  the  growths,  mostly  .sareomata,  which  may  call 
for  either  of  these  ste|)8  is  well  known.  ti>gether  with  .their  tendency  to 
involve  surrounding  parts  and  Ut  creep  into  regions  inaccessible  to  the 
."^urgeon.     Early  i>]ieration  is  imperatively  rrquired. 

In  the  CJise  of  operation,  the  prugiiosis  will  be  best,  however  large 
the  growth,  when  the  rate  of  progress  lias  been  slow,  when  the  growth 
is  unifiirmly  luird,  or  if  only  a  certain  amount  of  elat^ticity  is  eombined 
with  the  liardiu'ifs  (as  in  unmixed  eiichondrouui),  when  the  outline  is 
distinct  and  well  defined,  and  the  niass  movable  upon  the  ribs.H 


t  Ibid.,  p.  696. 


*  Iioiire^  186S,  vol.  ii.  p.  591. 

J  G'hjm  Ho^p.  Reporlx,  lS,>tt,  p.  1. 

J  Ke|x>rti;il  by  Dr.  NV<ior[>il,  Land.  Med.  Record,  Marcii  lo,  1878;  and  Arch./,  klm. 
Chir.,  W.  xxi. 

II  Tlial  this  moliilit.v  h  a.  nintter  ofsomo  iiii|it)Ftiinoe  i;^  xliown  by  the  following  cfv^e, 
quoted  hy  M.  S^lillni  :U  ji.  -"wU  of  lu'<  'IVnlti  lie  ."ifiitcrfne  opiratoitt :  "  Non»  reriiii&iue» 


On  the  other  hand,  the  prognosis  is  less  and  less  f:ivorable  in  [iru- 
portion  as  tlie  outline  is  uniform  nither  than  nodulatfd  or  liossed,  the 
feel  semi-elastic  and  ohecurely  fluctM.itiiii}?  instead  of  hard,  (Ik-  prop- 
rese  rapid  and  attended  with  }tuin,  the  different  part.>  of  the  scaiiula 
much  obscured*  and  its  mobility  niueh  ini|i:iir(d,  thi-  outline  of  the 
growth  ill  defined  and  loi^t  indistinctly  in  the  axilla.  Pulsation  and 
bruit,  enlarged  jjjlandii,  and  teiideney  to  iidiltration  of  theskiu  are  also, 
of  course,  »>f  evil  omen. 

A.  Removal  of  the  Entire  Scapula  by  itself  (<.»/•,  '-nses 

where  the  growth  is  primary  from  the  tJeapula,  and  where  there  is  no 
extension  to  the  humerus  or  into  the  nxillal. —  Preparations  again.«t 
shock  should  lie  taken,  the  extremities  being  bandaged  in  cotton- 
wool, the  head  ke{it  low,  elhcr  given,  and  subcutaneous  injections  of 
ether  and  brandy  being  in  readiness.  The  patient  it?  placed  at  the 
e<lge  of  the  table  and  rolled  over  to  the  oi)posite  }<ide.  If  the  growlli 
13  very  vascular,  the  patient  weakly,  pressure  on  the  subclavian  is  of 
importance,  or  if.  from  tlu-  ext<n.«ion  of  the  gri)wth,  it  is  rendered  diffi- 
cult, this  may  be  efleetcd  by  making  an  incision  down  to  and  through 
the  deep  fascia  over  the  artery  itself,  in  order  to  enable  an  assistant  to 
put  the  thumb  or  finger  directly  upon  it.f  Thi;?  may  be  done  by  a 
separate  incision,  or  l»y  an  extension  of  that  by  which  tlie  clavicle  is 
divided. 

Flaps  are  freely  turned  back,  usually  by  a  T-shaped  incision,  one 
limb  running  from  the  acromion  jnoevsH  inwanlstothe  s^uperiur  angle 
of  the  scjipula,  while  the  other  and  longer  is  made -at  right  angles  to 
the  first  down  to  the  angle  of  the  scapula.  In  another  cas-e  the  sur- 
geon may  prefer  to  make  an  incision  along  the  vertebrid  border  of  the 
scapula,  and  the  other  at  right  angles  to  it  across  the  centre  of  the 

nn  jour  d'n|^£rer  nn  jeime  homme  ilteinc  J'nn  cancer  i&norDie  dii  ficapuluin,  dnnt  lee 
limited  n'tflnii'nt  juis  tietleiii(>nt  (ixft-s,  at  noiif*  duiiies  ntiiis  :qi|i]aii(lir  de  notre  :il)sten- 
tiun  en  tl^ciiiivraiil  [iIiin  tiird,  ft  la  n^Toj'si^,  que  lit  tiiineitriivuil  p{;n^(r^<lunH  lit  poilrine 
et  envaiii  un  loti^  ptilmonnire." 

•  In  ft  very  large  sciipulnr  snrenm;!  on  whieli  Mr.  Pulli'ct  operattfl,  il  is  Klalttl  tluit 
•^ihe  innj's  exii'iided  over  ilie  i»|ifn'r  iioriitiii  of  die  KCHpiila,  wFiitli  eoiiUI  iiol  liere  lie 
lr»fed,  ami  over  (lie  oiUer  pnrt  of  llio  clsivieli?,  which  could  not  ••i-  fclt ;  and  iditi  so  far 
into  (he  jnwfr  Iriuiigle  oftlieiicrk  Jlmt  ihembclaviat]  iirlery  puiild  mil  bedisljngiiiahed 
or  reailied  by  the  finger."  TJr*-  whole  nia>s  w.iti  removed,  but  the  patient,  aged  forty- 
Bcvcn,  dieil  on  the  si.xlli  day,  of  t-liroruL- bronchitis. 

t  As  ndciplcd  by  Prof.  Syme  in  performing  ihe  old  opernlion  in  a  ciisc  of  axillrtry 
aneurism,  p.  111.  If  the  cliivieJe  is  guing  l<f  be  removed,  the  subchivinii  can  be  coui- 
mamied  liycnllinK  down  on  the  ehivicle,  freeing  it  from  its  attatlime»ls  in  ita  Inner 
third,  pushing  a  flat  director  ciireftiljy  beneath  il,  sawing  tliroitgli  (he  hone  here,  loid 
removing  a  portion  of  it.  the  fiii»;er  being  tliu«  ilaced  directly  on  the  Hidtdavian  ^  Jenf- 
fretKtn,  Laneel,  1874,  vol,  i.  p.  Toy), 
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growth.*  Flaps  Ihus  shaped  are  dissected  quickly  back,  care  being 
takfli  not  to  ojien  the  capsule  oi  the  tunior.t 

Wlien  the  whole  mass  if  thorouglily  expo8ed,  the  niURcles  on  the 
vertebral  border  are  first  severed.  The  euViclavian  being  now  firmly 
compressed,  tlie  trapezius,  levator  :inguli,  and  the  rhoinboidei  are  cut 
through,^  the  posterior  scapular  artery  secured,  and  the  serratus  inag- 
uus  divided,  being  first  made  tense  by  lifting  the  scapula  off  the  riW 
upwards  and  outwards.  Tlie  muscles  on  the  upjKT  border  are  next§ 
attacked — viz.,  the  <lcltuid,  the  omo-hyoid,  and  the  supra  epinatus — 
and  the  supra-scapular  artery  secured.  The  acromio-clavicular  joint 
is  next  opened,  or  else  the  acromion  or  clavicle,||  according  to  the 
extension  of  the  growth  in  this  ilirection,  severed  by  bone-forceps  era 
narrow  saw.  If  the  acromion  can  be  safely  left,  the  resulting  deform- 
ity— viz.,  dropping  of  the  slioulder  and  entire  loss  of  trapezius  action 
— will  be  leeseued. 

The  lower  angle  and  the  lalissinius  dorsi  (if  involved)  being  freed, 
the  scapula  can  now  be  dragged  away  frf>m  the  chest  by  slipping  two 
or  three  fingers  over  the  upi>er  or  vertebral  border.  TIius.  by  tilting 
the  scapula  outwards,  the  axillary  bonier  can  be  insi>ected,  the  teres 
and  infra-spinatus  musclt«  severed,  tlie  position  of  the  sub-scapular 
artery  defined  by  a  finger  passed  beneath  it,  and  tins  vessel  secured.'if 
possible,  before  it  is  cut,  Tiie  scapula  being  still  farther  pulled  away 
from  the  cheat,  the  niui-cles  atUiched  to  the  coracoid  process  are  next 
severed,  and  the  scapula  removed  by  cutting  into  the  shoulder-joint 
and  severing  the  capsular  tendi»ns  and  the  biceps  and  triceps.  The 
coracoid  princess  may  becouie  detached  at  this  stage  if  partially  eroded 


I 


*  ir  llie  akin  18  invulvei]  «>r  iili-<>riil(><],  ih«  flaiis  miwl  be  mi  aliu|>ed  as  to  i8n]a4e  thix. 

t  Pollock,  Si.  Gt/irge't  ll<t»p.  Reports^  vol.  iv.  |>.  i!37. 

X  It  ii*  0  biiil  Kijin  if  any  uf  ilie  iiDinclex  severed  ar«  intillrated  with  gmwlli.  That 
this,  however,  is  not  inconipalilile  witli  a  gcmd  recovery  is  shown  bj  ihewoond  of  Prof. 
SynieV  eiues  \Eici»lon  of  the  Scapula,  [t.  28),  in  whirii  it  is  staieil  lljat  "the  tninor 
weijjhed  Ivetwefu  4  mid  o  [hhukIk  ;  i(  liiid  a.  stiJ't  cvjuxi-iencc  nnd  very  simpicioiis  a«i>ect, 
wliicli  was  strong! hene*!  hy  niicro8c<)i»ii.«l  exdiuinniion,  ti-s  ili<?  nmwuUr  gnbsianie  that 
WHit  luken  away  along  vriili  ihe  t;rowlh  appcuml  to  W  ItmiU'il  Willi  the  gernis  uf  future 
dlNeiue;  liiit  fifteen  nioiuhs  linving  e]ii[i»<ed  Mnee  tlieoi»erntion  wits  |)erfornie<l,  withoiu 
lite  Blightest  nppenranw  of  rflajr^e,  it  may  be  liojied  ihul  the  recovery  will  pn>ve  per- 
niKneiit." 

^  If  the  np[>er  U>rder  lan  he  tnken  before  the  aicillary  one  is  dealt  with,  the  Btibcia- 
viaii  cnn  W  belter  «>nin4lc<l  when  the  sub  scapular  artery  (u  source  of  free  hieniur* 
rlmge)  is  severed. 

II  Prof.  Spenoe  {E<L  Jl/«f.  JoHrn.,  AugtiBt,  1872,  p.  178)  reoominends  that  the  clavicle 
yiiould  be  left,  not  i<nwn  ibroiigb,  oilierwiye  tlie  bend  ofibe  bintienin  len<l!(  to  project 
througlv  the  iint*ion,  there  being  inuihing  but  skin  left,  the  overh.inginp  nrch  of  bojie 
having  been  removed.  On  the  other  hnnd,  «awinK-  llie  clavicle,  wlnle  it  leaves  «  cut 
surface  (if  bone  tm  a  piuvsible source  of  irritiiiHiii,  fticilitate^^  tiienperation  sotnewhnt,  as 
it  exposes  better  the  Inrge  vessels  and  the  oiiiscles  altaclied  to  (he  coracoid  process. 


^ 
^ 


extension  of  growth,*  If  this  happen,  it  must  be  curefully  dis- 
sected out  aftcrwartls.t  Every  vessel  must  be  tlioroughly  yecured 
when  it  is  severed;  otherwise,  oozing  is  very  likely  to  lake  place  a  few 
hours  later.J  If  the  anastonioges  are  free,  double  ligatures  will  be 
required. 

HR?niorrhage  may  be  host  avoided  by  attention  to  the  following 
points:  (1)  Adequate  pressure  on  the  subclavian,  this  being  effected 
by  a  8{>ecial  incision,  if  needful,  to  conininiul  the  vessel.  (2)  Taking 
care  not  to  cut  into  the  tumor  it.self.  (3)  Dealing  with  the  axillary 
border  and  siib-seapular  artery  hist.  (4)  By  some  it  is  rocornniendcd 
to  make  the  incision.'?  gnidually,  not  larger  than  arc  required  at  the 
time,  as  a  means  of  niininii/Jng  the  hjvnmrrhage.  It  muHt  be  remem- 
bered, with  regard  to  tiiis  point,  that  small  and  cramped  incis^iiinH 
interfere  with  a  free  and  rapid  hand  and  puflicient  ex)j08ure  of  the 
parts,  conditions  which  conduce  to  thorough  dealing  witli  bleeding 
points,  and  thus  facing  one  of  the  chief  diflicukiep  of  thie  imporUmt 
operation. 

Adequate  drainage  is  now  provided,  the  flaps  united,  and  the  arm 
secured  to  the  side  for  a  few  days,  after  which  it  may  be  suiiported  in 
a  eling  if  the  head  of  the  l)umerus  does  not  tend  to  protrude. 

CONDITIO.N     OF     THK     LiMIJ     AKTKR     RkMOVAI.   OF    THE    ScAPULA. — A 

limb  thus  pre.eervcd  will  lie  strong  and  useful.  If  the  clavicle  has  not 
been  much  interft-red  with^  the  clavicular  (ibreR  of  the  delt<»id  will 
remain,  and  these,  together  with  the  latiseimus  dorsi  and  pectoralis 
major,  will  probably  confer  a  fair  amount  (►f  motion  on  the  limb.  In 
one  of  Prof.  Syme's  cases,  after  removal  tif  the  scajHula  and  the  outer 
third  of  the  clavicle,  and,  by  a  previous  operation,  the  head  of  the 
humerus,  the  patient  was  able  to  lift  heavy  weights,  and  to  fill  the 
appointment  of  provincial  letter-carrier. 

In  a  very  successful  case  of  Mr.  Syraonds'  (Clin.  Soc.  Trana.y  vol.  xx. 
p.  24),  in  which  the  scapula  was  removed  for  ostoo-sarcoma,  the  man 
was  in  good  health  two  j'ears  and  a  half  after  the  ojjeraticm.     "  He 


*  £H{)eciall3r  if  tlie  patient  be  a  jonne  one, us  in  a  caHe  of  Mr,  Pallock's. 

t  If  the  growtli  lias  involve*!  (tie  nxillitry  vessels  nti<l  nerves,  this  outlying  portion 
mavbe  <iealt  wi(h  later  on,  ufter  llie  niuin  mum  has  been  sfpurututl  and  rt-mriveil  If  it 
if  desired  to  remove  this  fXleiitiion  of  I  be  disenhc  now  wliitc  in  fonliniijty  wilb  llie 
Bcapulnr  growth  it.*elf,  the  surgeon  will  bnve  bi>ili  hts  hand*  free  for  wbnl  if.  n  lrouI>. 
Inonie  *liA>«i'iion,  by  nsking  nn  iiHsii«tant  to  drag  the  main  muHa  ulronglv  bnikwiirdf. 
To  fHcililnle  this  utep,  Prof.  Syme  (/cc  mprarit.,  p.  26)  placeil  a  piece  of  cord  round  the 
divide<i  extremity  of  the  clavicle,  for  ilie  attfisiant  to  poll  tipon.  Tlie  Kreutesl  cnre 
innst  be  taken,  when  denlftig  with  pToji*ctioiis  into  the  axiMu,  to  keep  the  knife,  or 
blunt  dJMeclor,  very  cl«>se  In  the  growth,  fur  fc-nr  of  oppning  the  large  vesHfls, 

J  In  a  C3ise  of  this  kind,  Mr.  Berkt'ley  Hill  transfii!»ed  twice,  but  iinHitccesufiilly,  the 
pAtienl  dying  of  ithock  und  acute  scpiinemiii  in  forty-iive  \H»\rv,  [Bvil.  Mtil.  Jt/um., 
1880,  vol.  i.  p.  487). 
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was  able  Ui  do  all  the  ligliter  work  of  a  carpenter,  including  the  us 
of  n  plane.  Ovcrhend  wnrk  he  could  not  do."  In  this  case  the  artic- 
ular surface  of  thf  humerus  had  also  been  romoved  ahoul  a  nionib^^ 
later,  as  it  was  thought  to  be  the  cause  of  prolonged  suppuration  8ub-^| 
se<]Ui'til  111  till-  first  ojM'riitiou.  ^' 

IJ.  RemoFal  of  the  Scapula*  together  with  the  Upper  j 

Extremity  (Fig.  40). — This  operation  is  required  in  cases  where  a  ^| 
growth  liji.s  involved  the  axilla  and  humerus  as  well  as  the  scapula,  and       > 

FiQ.  40.* 


J/ 


(After  nt'ftth.) 

in  a  few  cases  of  niHchinery  accidents.  In  the  former  case  it  may  be 
performed  on  the  following  lines,  modified  to  suit  the  case  (Fig. 
40). 

The  patient  being  prepared  and  placed  as  directed  at  p,  141,  the  sur- 
geon commences  his  incision  over  the  outer  third  of  the  clavicle,  and 
thus  Clin  now  either  proceed  to  secure  the  subclavian  artery  at  once, 
or  enable  an  a.ssistnnt  to  put  his  finger  directly  upon  the  vessel.  lu 
the  former  case  the  soft  (uirts  must  be  sep^iratcd  with  a  raspatory,  the 
subclaviuj*  divided,  and  the  vessels  found  l)encath  it.  From  the  end 
of  tliis  incision,  over  the  acromio-clavicular  joint,  another  is  wade 
curving  outwurds  over  the  shoulder  and  upjier  part  of  the  arm, 
and  tlicn  sweeping  back  to  the  inferior  angle  of  the  sca])ula.  This 
curved  oval  flap  is  then  raised  towards  the  spine,  the  muscles  on  the 

*  This  drnwing  i»  l>a>«ed  u}ion  one  of  ti  patient  of  Mr.  Hettlh'H  {Brit.  Med.  Joun,, 
1886,  vdb  i.  p,  66).  Tlie  outtine  wf  tlie  tlutis  luia  liere  been  brouglu  somewhat  too  low 
down  u{>un  llic  arm. 
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vertebral  and  upper  borders  of  the  scapula  divided,  and  the  posterior 
an«l  8upra-«cupular  vessels  secured.  Tlie  scajiuln,  witli  the  arm,  is 
next  carried  boldly  forwards  towards  the  axillu,*  smd  tliesuh'Scnpular 
vessels  secured  and  divided,  together  with  the  muscles  in  the  axillary 
border.  A  second  incision,  the  extremities  of  which  meet  the  first,  is 
then  made  over  thefrcnit  t^flhe  shuulder  and  arm,  curving  1>ack  across 
the  axilla.  When  the  anterinr  tlap,  thus  nuirked  out,  hus  been  suffi- 
ciently dissected  up,  the  Uirgo  vessels,  if  not  already  deidt  with,  are 
found  and  secured  before  tlieir  division,  and  the  limb  and  scapula 
removed. 

All  hteuiorrhage  being  securely  arrested,  tiie  ilaps  are  next  submit- 
ted to  careful  scrutiny  for  any  suspicious  in  filtration,  and  the  axilla 
examined  for  any  enlarged  glands  or  outlying  manses  of  growth.  If, 
owing  to  the  necessarily  prolonged  operation  or  for  fear  of  shock,  no 
sprayt  has  been  used,  the  ilaps  should  bo  sponged  over  with  zinc-chlo- 
ride solution  (gr.  xx-3j}  before  being  ailjusted.  due  drainage  being 
also  provided. 

Age  of  the  Patient. — It  may  be  not  uninteresting  to  some  to  know 
that  the  sciij>ula  has  been  successfully  removed  for  growth  at  ages 
varying  biHween  "about  seventy "  and '' about  eiglit.''  Tlie  former 
was  a  patient  of  Prof.  .Syme.J  who  died  about  two  months  after  the 
operation,  apparently  of  internnl  deposits.  The  latter  case  occurred  in 
Indi«,§  the  upper  extremity  being  remov^jd  at  the  same  time. 

Dangers  of  the  Operation  and  Causes  of  Death.— Tiiese  are 
chiefly — 

1.  HuTuorrhage. 

2.  Shock. 

3.  Septicaemia. 

4.  Entrance  of  air  into  veins.  This  very  nearly  proved  fatal  in  a 
case  in  which  Mr.  Jessop,  some  years  ago,  rfuiuvcd  tlie  scafuda,  uuter 
half  of  the  clavicle,  and  the  upper  e.vtremity  (Bilt.  Med.  Janrn.,  1874, 
vol.  i.  p.  1"2).  In  this  case  the  scapula  seems  to  have  been  removed 
owing  "  to  considerable  deficiency  of  cov'er  "after  removal  of  an  uii])er 
limb  much  damaged  by  a  niacliinery  accident.  "  Wliilst  cutting 
through  the  last  attsichments  of  the  scapula,  two  distinct  loud  wliitls 
were  heard,  caused  by  the  rush  of  air  into  the  subclavian  vein."    The- 

*  During  these  or  other  necessary  iQantpiilation«,  the  humerus,  if  much  invntled  b» 
growth,  may  give  way. 

t  If  |M»<8iible,  a  very  eflioiont  subslitute  for  ihix  niuy  be  usei!  hv  irrigating,  occasioD- 
allj,  the  wound  sut  oiude,  with  a  liilioii  of  iiierciiry  perch turide,  glycerine,  and  water. 

J  Loc  eapra  ci(, 

)  A  very  brief  mention  of  ihisi  case  is  |kivi>n  in  a  letter,  Ldnrei,  1874,  vol.  i.  p.  Sli). 
It  is  mitatated  wliether  (lie  |>iaieni  wus  n  niitive  or  no. 

10 
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operation  was  completed  while  artificial   respiriitiun  was  beintr  per- 
formed, and  the  lad  recovered. 

5.  Recurrence.  This  takes  place  usually  within  six  or  twelve 
month.s.  In  a  case  of  Mr.  Heath's  (k>c.  supra  cit.),  recurrence  took 
place  seven  months  after  extirpation  of  ami  and  scapula  in  a  lad  aged 
sixteen,  witli  two  years'  history  of  the  growth,  an  "  osteo-ftareoma." 
The  rf'currfnt  growth  was  removeil,  hut  two  years  and  a  half  aft^^r  the 
original  operution  recurrence  again  tt>ok  place,  and  was  dealt  with 
about  five  months  later,  A  rapid  recovery  took  place,  and  at  the  lime 
of  this  the  latest  operation,  nosijrns  of  extension  to  the  intemaU»rgnns 
could  be  detected,  and  the  patient  was  in  ruhust  health. 

Kenioval  of  the  scapula  for  caries*  needs  no  especial  mention.  The 
parts  In-inj:  sufficiently  ex])osed.  the  operation  will  he  conducted,  as 
far  as  possible,  sub-pcriosteally,  by  means  of  appropriate  blunt  dis- 
sectors or  periosteal  elevators. 


4 


CHAPTER  VIII. 
OPERATIONS  ON  THE  CLAVICLE. 

REMOVAL  OF  THE  CLAVICLE. 

Removal  may  be  required  for  new  growths  or  necroeis.  In  either 
case  it  is  very  rarely  called  for.  That  for  nverosis  differs  in  no  way, 
save  for  the  importance  of  surrounding  parts,  from  the  same  operation 
elsewhiTC. 

Removal  of  Clavicle  for  New  Growths. — No  better  idea  of 
the  kn)d  of  opvratiou  rerjuirfd,  and  tiio  ditUoulties  likely  to  bt*  encoun- 
tered, can  bf  gained  than  from  tlie  account  of  Pruf.  Mdtt's  celebrated 
case-t 

A  youth,  aged  nineteen,  consulted  Prof  Mott  in  1.S28  for  a  tumor 
about  4  inclies  in  diameter,  very  hard,  firndy  attaelied  to  the  clavicle, 
which  had  been  iiotieefl  about  four  months,  and  which  was  fungating 
owing  to  irritation  by  eschurolics,  etc. 

An  incision,  begun  over  the  sterno-elavicular  joint,  was  carried,  in  a 
semicireuliir  direction,  ns  close  to  the  fungating  part  as  was  safe,  to 
near  the  acromio-chivicular  joint.     In  dividing  llie  pectoralis  major, 

*  A  good  ciue  of  this  kind  is  recorded  by  Sir.  W.  Fergiisson  (J/w/.  Chir.  Trans.,  vol. 
xxxi,  p.  310).  An  exquiuUe  drawingof  iJie  scHpnla — one  of  the  very  besl  by  the  hands 
of  ihe  Baggs — will  be  found  in  the  wiiue  aiithor'a  Practical  Surgnry,  4th  ed.  |».  'S09,  Fig. 
144. 

t  Amer.  Jmim.  Med.  SeL  (O  8.),  vol.  iii.  p.  10€. 
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arteries  sprang  in  every  direction  ;  a  number  tif  large  venous  branches, 
under  the  niusele,  idsn  reijuin-d  Hpature.  Care  wn.s  tuk^-n  to  avoid 
the  re]»halic  vein,  which  was  drawn  outwards.  Finding  it  iiiijiop.sililt;, 
from  the  eite  of  the  tumor  and  ita  close  proximity  to  the  coracoid  pro- 
cess, to  gft  under  th«'  ehivitlc  in  this  direction,  im  incision  wji;*  inaxle 
from  the  outer  edge  of  the  extfrniil  jugular,  ovrr  the  tuniur,  ti>  tlie  top 
of  the  shoulder.  After  dividing  the  skin,  platysmn,  juid  imrt  of  the 
trapezius,  a  sound  part  of  tlie  clavicle  wa-s  exjjosed  nearer  to  the  acro- 
mion than  the  eorai>oi<l  process.  A  steel  dirit'tor,  very  niueli  curved, 
was  now  cautiously  pUNst-d  under  the  Ixine  from  ahove,  great  cure  l>eing 
taken  to  keep  the  instrument  in  close  contact  with  the  Ijone.  The 
great  dej>th  of  the  clavicle  from  the  surface  mideretl  it  somewhat  diffi- 
cult to  accomplish  tins  safelv ;  <in  eyed  prohe,  similarly  curved,  eon- 
veye<-l  along  the  groove  of  the  director  a  chain  saw,  which,  when  moved, 
showe<l  that  nothing  intervened  betweeji  it  and  the  bone;  the  clavicle 
was  then  readily  sawu  thnaigh. 

The  first  rib  being  next  exjKist'd  under  the  sternal  end  of  the  clavi- 
cle, below  the  peetoraliy  major,  tl>e  rhomboid  ligament  was  divided 
nnd  the  joint  opened.  This  gave  great  and  ciuouraging  mobility  to 
the  diseasefl  mass. 

The  sawn  end  of  the  clavicle  being  a  little  elevated  and  tlie  part* 
around  it  loosened,  the  surgeon  tried  to  discover  the  subclavius  mus- 
cle, liut  it  could  not  be  seen,  bt-iiig  uieorporatod  with  the  diseased 
mass.  Had  this  muscle  l>een  found,  the  separation  of  tlve  tumor 
wouhl  have  been  much  less  tlifficult  and  tedious,  as,  by  keeping  aliove 
it,  tlie  eubchivian  vein  is,  f»f  course,  protected.  Thenrigin  of  tins  mus- 
cle was  eeeJi  imd  divide<l,  but  it  was  almost  iuimediatfly  afterwards 
obliteratetl  in  the  tumor. 

Tlie  omo-hyoid  was  found  under  the  stemo-maetoid,  i\nd  traced  to 
its  origin  on  the  sciipuliu  In  separating  the  tumor  from  the  eellulax 
and  fatty  tissue  between  the  onjo-hyuid  and  the  subclavitui  vessels,  a 
number  of  large  arteries  were  divide*!,  which  bled  freely,  particularly 
a  hirge  branch  from  the  inferior  thyroid, 

The  anterior  part  of  the  upper  incision  was  now  made  h-(.>m  the 
sternal  end  of  the  clavicle,  and  carried  over  the  tumor,  until  it  met  the 
other  at  the  external  jugular  vein.  TJiis  vein  was  then  cut  between 
tw<>  Hne  ligatures. 

The  clavicular  part  of  the  stcmo-mnstoid  was  next  cut  about  3 
inches  above  the  clavicle,  and  the  anterior  scalene  exposed  by  careful 
dissection. 

The  subclavian  vein  from  the  edge  of  the  scalenus  to  the  coracoid 
process  was  so  firmly  adherent  to  tlie  tutnor  as  to  lead  the  operator  at 
one  moment  to  believe  that  the  coats  of  the  vein  were  so  intimately 
involved   in  the  diseased  structure  ns  to  render  complete  removal 
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Utterly  iiiipractical)lt'.  By  the  most  cauti<.)u.s  proceeding,  howe\ 
alternately  with  the  handle  and  Made  of  the  knife,  he  finally  succeec 
in  detaehintr  the  tumor  without  the  least  injury  to  the  vein.  T 
part  of  the  operation  was  attended  with  ])eeuliar  difficulty  and  danj 

At  every  cut  an  artery  or  vein  would  sprinj;  and  deluge  the  pa 
until  secured  by  ligatures.  The  external  jugular  was  so  situated 
the  midst  of  the  bony  mass  as  to  re(iuire  division  again  here  betw( 
two  more  ligatures,  near  to  the  subclavian.  Near  the  sternal  end 
the  clavicle,  a  large  artery  and  vein  rerjuired  ligature ;  they  were  d 
sidcred  branches  of  the  inferior  thyroid. 

From  having  out  through  the  clavicular  portion  of  the  sterno-m 
toid,  it  was  possible,  l»y  turning  the  tumor  down,  to  detach  it  from  1 
situation  of  the  internal  jugular  and  left  subclavian  without  the  le 
injury  t<»  these  important  parts. 

To  reach  the  lower  part  of  the  tumor  as  it  extended  upon  the  thoR 
it  was  necessary  to  separate  the  pectoralis  major  in  a  line  with  1 
fourth  ril).  The  incision  upon  the  neck  extended  from  the  sten 
clavicular  joint,  in  a  semicircular  direction,  to  within  1  inch  of  1 
thyroid  cartilage  and  base  of  the  lower  jaw,  and  2  inches  from  1 
lol)e  of  till'  ear,  and  terminated  near  the  acromio-davicular  joint. 

The  discharge  of  blood  was  so  free  at  every  step  of  the  operati 
that  about  forty  ligatures  were  applied.  It  was  estimated  that  1 
patient  lost  from  1(5  to  20  ounces  of  lilood.  Prof.  Mott  stated  that  1 
opi.'ration  far  surpassed  in  te<liousness,  ditliculty,  and  danger  anythi 
which  he  had  ever  witnessed  or  ])erformcd. 

The  tumor  was  an  osteo-sarcoma,  about  the  size  of  two  adult  fis 

The  patient  made  a  good  recovery,  and  died  fifty-four  years  after  1 
oi)eration  fron>  causes  unconnected  with  this  disease.  The  use  of  1 
arm  is  said  to  have  l)et'n  complete.  Post-mortem  examination  shon 
that  4  inch  of  the  acromial  end  of  the  clavicle  was  left,  the  rest  off 
bone  being  occupied  by  an  adventitious  ligamentous  band,* 

i^trict  observance  of  antiseptic  details  is  especially  needed  in  svi 
operations,  owing  to  the  great  risk  of  diffuse  cellulitis  in  this  regior 

Mr.  Wheeler,  of  Dublin,  recordst  a  case  of  complete  removal  off 
clavicle  for  osteo-sarcoma.  The  patient  was  forty-three,  and  1 
growth  extended  all  over  the  clavicle,  save  at  the  extreme  ends, 

A  curved  incision  was  made  downwards  from  the  sternal  to  1 
acromial  extremity  of  the  clavicle.  The  sterno-mastoid  and  otl 
muscles  being  divided,  the  acroniio-clavicular  joint  was  opened  a 
the  clavicle  dragged  up  with  lion-forceps.  The  coraco-clavicular  a 
otlier  liuaments  were  then  divided,  and  the  sul)clavius  detached.     T 


*  .fmtT,  Journ.  ^fl'd.Sci.,  vol.  l.xxxv.  p.  54ti. 
t  J>nb.  Jnurn.  Med.  Sri.,  Miiy  1,  1885. 
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Buliclavian  vessels  were  exposed,  and,  with  the  thoracic  duct  (the  oper- 
ation was  on  the  left  side),  cnrefully  avoided.  A  vertical  incision 
was  required  upward?  into  the  posterior  trijinglc.  Fourteen  ligatures 
were  ne«'ded. 

The  patient  made  a  good  recovery,  and  when  seen,  ten  years  later, 
had,  to  an  ordinary  observer,  every  power  as  if  the  clavicle  had  not 
been  touched. 

Mr.  Ilohaos*  draw.s  attention  to  the  fact  that  one  case  is  on  record 
in  wljich  Mussey.t  of  Cincinnati,  removed  the  whole  clavicle  and 
scapula  for  a  tumor  recurring  after  amputation  at  the  shoukK'r-joint. 
The  patient  was  begird  of  in  j)erfect  health  tliirty-four  years  after- 
wards, at  the  age  of  seventy -on?.  Musi.sey  commenced  from  the  inner 
side,  so  as  to  tie  the  subclavian  early  in  the  operation  ;  aiwl  this  would 
probably  be  the  best  cmiryo  if  ttie  stnte  <\(  the  i>arts  woiiM  allow  of 
it.  Mr.  Holmes  followed  the  same  course  in  a  similar  case.  The 
patient  recovered  rapidly,  hut  died  from  a  recurrence.  Mussey  nearly 
loet  his  patient  from  the  passage  of  air  into  the  subclavian  vein. 

UNUNITED  FRACTURE  OF  THE  CLAVICLE. 

While  this  conditioji  is  extrcnu  ly  rare,  it  is  of  such  imiiortance  as 
to  claim  some  notice  la-re. 

An  excellent  instance,  most  successfully  treated,  has  l>een  rre<irded 
by  Mr.  Bnrker.J  A  boy,  aged  twelve,  was  noticed  soon  after  birth  to 
have  a  fracture  of  the  right  elaviclc,  the  cause  of  this  being  uneevtain. 
Up  to  nine  years  of  age  the  child  had  no  incimvenience.  He  was  then 
gradually  more  and  more  troubled  with  jiressure  on  tlie  brachial 
plexus,  j^ain  down  the  arm,  and  a  tendency  of  the  fingers  to  become 
stiff'  and  iLxcd  in  a  Hexed  |>osition  in  writing,  this  cnnditioji  soon 
amounting  to  one  of  painful  spasm,  rendering  the  writing  finite 
illegible. 

With  a  view  of  resecting  the  false  joint,  lifting  the  inner  end  nf  the 
outer  fragment  off  the  braeJiial  (>lexus,  anrl  wiring  it  to  the  innir  frag- 
ment, Mr.  Barker  opcratcil  as  fitjlows: 

"Observing  all  the  detiiils  of  the  Listerian  metliod  of  antisepsis,  I 
made  a  semilunar  incision,  about  '^  inches  long,  with  its  two  ends  on 
the  clavicle,  and  its  convexity  downwards.  This  corresponded  to  the 
middle  of  the  bone,  having  the  false  joint  above  its  centre.  The  flaji 
of  skin  so  formed  was  turned  upwards  ofrt];e  bone,  and  witli  it  I  dis- 
sected up  some  fil)res  of  the  jiectoralis  with  the  object  of  securing  that 
the  nutrition  of  the  skin  should  not  be  disturbed  by  dividing  its 

*  Sj/tttm  of  Surgery,  vol.  tii.  p.  743. 
t  AnuT.  Jouni.  Afetl.Sei..  vol.  xx\. 
i  Clin,  Soc.  Truns^  vol.  xix.  [>.  104. 
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deeper  vessels.  The  bone  being  thus  exposed,  a  false  joint  was  found 
between  the  broken  ends,  which  were  united  by  fibrous  tissue.  I  now 
divided  the  ovjter  end  of  the  inner  fnignient  ol>li<juely  in  a  phme  run- 
ning trmii  nithin  outwartls*,  jind  fruni  bt-fdro  burkwards.  The  section 
was  wade  with  Gowan's  osteotome,  and  was  done  very  cautiously,  bo 
us  to  distnrl)  the  i)erio8teum  and  soft  parts  as  little  as  possible,  and 
obviiitt*  nil  risk.s  to  the  vessels  running  beneath  the  clavicle.  I  tlien 
plnced  the  osteotome  on  the  inner  end  of  the  outer  fragment,  and 
divifled  it  in  a  plane  corresponding  to  that  of  the  section  of  the  inner 
fragment.  Here  niy  first  cut  was  t<x>  oblique,  and  1  withdrew  tlie 
blade  of  the  siiw  ;  but  the  sccon«l  Was  accurately  placed  and  sacrifice*! 
less  bone.  I  now  lifted  the  inner  end  of  the  outer  fragment  of  the 
brrtchiid  plexus,  and  phured  its  cut  surface  resting  \x\k)Yi  that  of  the 
inner  iiortinii  of  the  hone.  .V  silver  wire  was  then  passed  through 
both  endfi  from  before  l>ackwarils,  and  twisted  firmly.  This  seemed 
to  secure  sufficient  fixation  oftlie  two  portions,  and  the  ends  of  the 
wire  were  cut,  and  tlie  twisted  portion  bent  level  with  the  bone.  The 
skin  was  then  united  with  ordinary  curbolized  catgut,  the  edges  oftlie 
pectoral  muscle  having  been  first  brought  together  with  stitclieA  of 
the  same.  A  strand  of  catgut  was  also  inserte<l  between  tlie  lips  of 
the  wound  for  drainage.  No  blood  to  any  amount  was  lost,  and  the 
wound  was  u  dry  one.  1  therefore  dressed  it  witli  powdered  iodoform 
and  s.'dteylic  wool,  considering  the  latter  more  elastic  than  gauze. 
Plenty  uf  ordinary  wool  was  added  for  j>adding,  and  over  all  a  plaster- 
of-Paris  bandage  was  hud  im.  This  was  applied  over  a  webbed  vest 
pretrisely  as  for  spinal  caries,  and  completely  immobiliKed  (he  arm  and 
shouliler  for  the  month  during  which  it  was  woni.  To  this  perfect 
fixation  uf  the  parts  eoncerneti,  ijuite  as  much  as  to  the  accurate  ap- 
position of  tlie  cut  surfaces  of  tfie  bone,  the  good  result  of  tljc  operation 
is,  in  my  opinion,  to  be  ascribed." 

The  dre^'sings  were  not  di^turbed  for  fourteen  days,  when  the  wtiund 
was  found  unitetl  by  lii-st  intention,  except  at  une  jtoint  where  the  cat- 
gut drain  was  still  unabsorbed.  There  was  not  a  drop  of  pus  any- 
where. \  siniihir  dressing  was  applied,  an<l  nut  renu)ved  for  fourteen 
days,  wb.en  all  healing  was  complete.  Tiie  plaster  corset  was  then 
removed,  and  a  mass  of  callus  could  lie  felt  at  the  seat  of  operation. 
A  week  later  the  power  of  writing  was  found  to  be  much  inproved, 
and  the  am*  became  perfect  in  all  its  t'unetions. 


PART    II. 
THE  HEAD  AND  NECK. 


CHAPTER  I. 


OPERA.TIONS  ON  THE  SCALP. 

But  few — viz.,  those  for  large  fibro-cellular  tumors,  and  the  vascular 
tumors  known  as  aneurisms  by  anastomosis,  etc. — will  require  men- 
tion in  a  work  like  this. 


PIBRO-OELLULAR  TUMORS,  OR  MOLLUSOUM 
FIBROSUM. 

These  rare  growths  occasionally  require  removal,  on  account  of  their 
hideous  deformity.*  The  chief  points  of  importance  in  such  opera- 
tions are — (1)  The  hremorrhage.  This  may  be  terrific,t  copious,  and 
weeping  from  every  part,  owing  to  the  huge  size  of  the  growth  and  the 
vascularity  of  the  parts.  It  is  best  met  by  an  ingenious  precaution  of 
Mr.  Hutchinson's,!  who  prevented  all  arterial  haemorrhage  during  an 


*  A  gotxl  illustration  of  tiiexe  growths  is  given  by  Mr.  Hntcliinson  {Lond.  Hoap.  Re- 
ports, vol.  ii  frontispiece),  and  Another  bv  Mr.  Eridisen  {Surg.,  vol.  ii.  p.  533  .  The 
drawing  in  this  caoe  is  said  to  be  taken  fmni  a  patient  of  Sir  W.  Stokesi.  This  surgeon 
figures  an  excellent  one  (Dub.  Joum.  Med.  Sei.,  vol.  Ixi.  (N.S  ),  frontispiece). 

t  It  is  so  described  by  Sir  W.  Stokes  {loc.  supra  cit.).  The  patient,  a  man  aged 
thirty-three,  in  good  condition,  almost  died  on  the  table,  Nfelaton's  method  of  invert- 
ing the  head  being  made  use  of  with  excellent  results. 

J  Loe.  supra  eit.,  p.  118.  The  piece  of  scalp  removed  here  was  twice  as  large  as  the 
palm  of  tlie  hand.  Owing  to  the  precautions  taken,  there  was  no  arterial  haemorrhage. 
In  Sir  W.  Stokes's  case,  the  base  of  the  growth  was  very  wide,  reaching  from  above  and 
in  front  of  the  right  ear  to  the  left  of  the  occipital  protuberance,  upwards  as  high  as 
the  vertex,  and  hanging  down  as  low  as  the  shoulder.  In  such  a  case,  Mr.  Hutchin- 
8<m's  plan  might  \)e  made  use  of  by  applying  the  tourniquet  carefully  round  the  lower 
jaw  and  nape  of  the  neck  if  it  could  not  be  applied  from  the  latter  point  obliquely  up- 
wards on  to  the  forehead,  the  strap  being  kept  low  in  position,  if  needful,  by  loops  of 
bandage  passed  under  it  on  either  side,  and  drawn  downwards  by  assistants. 
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extensive  operation  of  this  kiud  by  applying  round  the  head,  just 
above  the  ears,  a  Petit's  tourniquet  with  a  narrow  strap.  In  a  smaller 
case,  strong  india-rubber  hands,  witli  fmds  over  the  chief  artcriet!,  may 
perhaps  he  useful.  (2)  The  need  of  niaintjiining  strict  asepsis.  As 
nearly  the  whuh'  tliicknoss  of  tlie  scalp  siffected  must  usually  be  sacri- 
ficed, the  pericranium  may  he  damaged  and  the  bone  necessarily  ex- 
jtosed,  esjH'cially  during  the  tedious  process  of  granulation  by  which 
the  extensive  wound  niuxt  usually  heal.  The  risk  of  scjitie  ostitis  and 
then  phlebitis  of  the  veins  of  the  diplue  is  well  known,  with  tlie  inevi- 
table result  of  pya?mia, 

ANEURISM  BY  ANASTOMOSIS. 

The  treatment  of  these  mi>st  diflicult  cases  is  given  under  the  head  of 

Ligature  of  the  External  Carotid. 

QUESTION  OF  OPERATIVE  INTERFERENCE  IN 
GROWTHS  OF  THE  CRANIAL  EONES  AND  DURA 
MATER. 

Under  this  heading  arc  included  malignant  growths,  usually  sarco- 
matous, sjidnping  from  the  dijtloe  or  the  dura  mater,  and  having  in 
common  the  ft-atures  of  steady  progress,  penetration  ol'  the  skull,  and 
pulsatiun.  It  remains  to  be  seen  what  operative  attacks,  aided  by 
antisi'plic  surgery,  nr.iy  avail  in  thi-sc  cases,  but  for  the  i)resent,  unless 
an  opportunity  arise  fur  attacking  such  growths  quite  early — c.g.^ 
while  they  are  only  of  the  size  of  a  small  nut — it  will  be  wiser  not  to 
interfere.* 

Tiie  fiillowing  case  is  a  good  instance  of  these  growths,  though  it  re- 
mains uncertain  as  to  its  exact  origin.  The  question  of  operation,  as 
mentioiu'd  belnw,  was  rojx'atcdly  discuss«'d  here. 

D.  E.,  aged  twi-nty-eiglit,  a  Welsh  miner,  was  sent  to  me,  in  1885.  by 
Dr.  Evans,  of  the  Rhondda  Valley.  Three  years  ago  he  had  noticed  a 
swelling,  the  size  of  a  pigeon's  egg,  in  the  centre  of  tlie  right  parietal 


*  FiiriJitr  enrefiillv  reoorded  CB«es.  wiili  ]H»si-n)C)rieni  ret'ordis,  (Miyitif;  etpecial  mien- 
ti<iii  10  tilt'  |Mwsibilit_v  of  ririiiovul,  sire  niufli  newletl  iit're.  Ai>  iiileresiinn  uase  Is  \m\*- 
lishol  \is  Mr.  Morris  (  AiM  S^n:.  7Viiii*,vo|.  xxxr.  [>  '2"i\0  TJk' <lisp;i*p Ihtc i-eruinly 
touk  iiix  yean*  in  rimiiing  its  uchifm' ;  «itlier  dejiosils  were  [iie:<eiit.  The  |iiilieril  dieit 
away  from  Li)rid(ii)  Tlic  jt;niiiftli  in  siHttsl  lu  liav«  Ite^iiti  in  llie  iU|il<-e,  mtd  to  have 
compresKeii,  not  invulvpd,  \\\v  liraiu.  Mr.  VVe>*t  (/.nncr',  l!S7(i,  vol.  i.  p.  4o7(  records  a 
cuseof  fiiiiKUsiif  tlie  dtini  (uuier,  which  wils  ex[iloreil.  ThiK  cii>e,  however,  from  ihe 
bijitory,  iip| tears  to  hiive  heen  nyiihiliiic  ;  the  growth  wax  rhecked,  and  diHA|i|ieared 
nnder  the  inflnenpc  of  very  riio<ieralc  preswmre.  Filn  owurreil  later,  and  jmived  fatal. 
Depoeits,  ihuiight  to  he  scirrhous,  weie  found  in  the  liver. 
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bone;  for  a  year  previous  to  this  he  had  pains  in  the  head.  During 
his  work  in  the  mine,  his  head  hud  received  repeated  blows,  many 
bluish  characteristic  scars  hoin'r  present.  A  month  after  the  lump 
appeared,  fit.i  began  to  occur  iiijilitly,  and  tasted  thus  for  three  inoutlis; 
then  they  gradually  l>ec.ame  fewer,  and  for  the  last  year  there  had  been 
none  at  all. 

At  a  spot  2  inches  above  the  left  ear  was  a  large  elevation  r>f  the 
scalp,  nicjisuringnenrly  5^  inches  in  one  diameter,  and  about  4]  in  the 
other.  There  was  no  ulceration  of  the  scalp  tissues  here,  l)Ut  unusu- 
ally large  vessels  were  to  be  felt  over  the  area  thus  prominent.  In  the 
centre  the  bones  of  the  skull  iippenred  to  be  deficient  over  a  circular 
spot  the  size  of  a  shilling,  as  here  the  scalp  could  be  deeply  dinnpled 
by  finger-pressure  as  if  through  a  ring  of  penetrated  cranial  hone. 
Over  this  central  gap,  puliation  was  strongly  marked  and  rath«^r  heav- 
ing;  it  was  also  preseut,  to  a  less  degree,  over  the  rest  of  the  swell- 
ing. 

At  other  jmrts  of  the  area  of  the  growth,  es[iecially  at  several  spots 
in  the  periphery,  was  a  remarkable  feeling  as  if  <if  bony  trabecular 
structure.  It  was  doubtful  whether  this  was  broiii:;ht  about  l»y  growth 
gradually  invading  a  Hat  cranial  boiic,  or  to  catciticatton  taking  place 
in  the  fieriphery  of  a  sarcomatous  growth. 

On  a  level  with  the  left  ear  was  an  cularged  gland. 

Mr.  Targett,  the  surgical  registrar,  reported  that  double  optic  neuritis 
was  jtresent,  but  no  oculomotor  paralysis.  The  retlexes  were  normal, 
and  there  was  no  loss  of  sensation  or  motion. 

There  were  no  urgent  symptoms;  the  patient  had  occasional  throb- 
bing and  pain  in  the  swelling,  but  no  obstinate  headache  and  vomit- 
ing; he  was  able,  as  yet,  to  work,  and  stipulated  that  no  operation 
involving  risk  to  life  sbuuld  be  jterformed. 

For  these  reasons,  and  because,  owing  to  the  size,  duration,  and 
characters  of  the  growth,  the  risk  of  attacking  it  was  undoubtedly 
great,  tbe  patient  left  the  hosjutal  without  anything  being  <l<ine. 

Unli'ss  such  a  case  can  be  seen  very  early  (and  this  is  just  the  stage 
which  does  not  come  under  the  notice  of  the  surgeon),  the  following 
would  appear  to  be  amongst  the  difliculties  and  risks  of  an  operation 
in  these  cases : 

The  necessary  ditJiculty  and  tcdiousness  in  isolating  the  affected 
bone  by  sufficient  trephine  crowns,  anil  joining  these  with  a  saw  or 
chisel.*  In  ihe  al)ove  case  at  least  four  crowns  must  have  been  re- 
moved at  the  diflerent  angles  of  the  growth.  It  must  be  remembered 
that  the  overlying  soft  parts  were  extremely  vascular  and  perhaps 


The  iree  of  the  iletUnl  enjjfine  in  lliesu  cn<fa<  is  alliifiwi  to  elsewhere  {[>.  1C5). 
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(from  tlte  enlarged  gland)  already  involved  in  the  growth.  In  isolat- 
ing and  going  wide  of  the  affected  bone,  it  was  uncertiun  whether  one 
or  more  sutures  would  not  have  to  be  cros-se<l.  and  Binuses,  sueh  as  the 
superior  loii;iitiidinal,  opened,  thup  leading  to  profuse  ha'niorrhage  in 
addition  to  thateertain  to  be  met  with  in  dealing  with  the  soft  parte 
and  with  the  rliploe  around  the  affected  bone. 

Then,  sup[H)siiig  the  bone  pufliciently  removed  wide  of  the  growth, 
in  one  or  more  jiieces,  if  the  growth  were  from  the  dura  mater,  this 
membrane  must  certainly  be  dealt  with,  and  the  same  would  very 
likely  be  the  case  if,  originating  in  the  diploe,  the  growth  had  crept 
inward)*.  In  further  isolating  the  disease,  if  it  had  merely  pressed 
upon  the  bruin  and  not  involved  it,  mcit<t  delicate  work  would  be  re- 
quired :  enlarged  branches  of  the  middle  meningeal  and,  very  like!}', 
dilateil  sinuseH  would  require  dealing  with.  If  the  disease  had  in- 
volved, instead  of  nxerely  displacing,  tlu- brain,  new  and  8|»eeial  risks 
would  have  to  be  encountered  just  when  the  patient's  condition, 
after  an  already  prolonged  operation,  was  least  fitted  to  bear 
theru, 

Such  are  amongst  the  chief  dif!icultiei*  and  dangers  which  appeared 
to  me  very  likely,  if  not  certain,  to  be  met  with  as  I  thought  over  the 
question  tif  uiK-ration  in  tlie  case  of  the  jjatient  just  given.  They  do 
nut  appear  to  me  to  he  exaggerated. 

Murcover,  in  these  and  in  any  other  prolonged  operations  which 
deal  with  the  brain  and  its  niendmmes,  thf  fact  must  never  be  lost 
Bight  of  that,  what  with  the  necessary  interference  with  very  ■N'ital 
organs,  and  what  with  the  ana.'Sthetic,  the  margin  left  to  the  patient 
between  life  and  death  may  be  a  very  narrow  one.* 


*  Aboni  four  y^nrs  aga  I  hnd  occflsion  to  explore  And  attempt  the  removal  of  k  gli- 
omi,  pxovwi  later  to  (wcniiv  nlinost  ilie  entin^  rif^^lit  fnuilal  loin?  of  h  |Hi(ieiit  at  (inv'a 
Hospital.  The  pnUe  fiiilwl  s<i  iinilmiimly  wiih  i-lijuroform  that,  nfter  r<'ninvinj{  one 
crown,  etlier  was  p^iven  wtiile  tlic  trepliine  wfis  nppliei)  ngiiin,  an<i  tlie  two  openings 
thrown  into  one.  The  sidislitmion  oftirKt  inm^lhelic  wfl«i  followed  by  »o  miicli  ovano- 
hF*  Hmi  jerky,  giuiplng,  irregular  brealhinn,  with  n  (i.'ced  chest  (the  pnlient  wa«a  young 
Dinn,  miirh  einarialed  hy  romilinf;  anil  lieiidnt-lip,  but  free  from  any  iun^-lroiilile), 
that  it  was  decided  t<i  do  no  more  that  day.  Tlie  patient  never  "came  to,"  niid  died 
comalOHe  ii  few  hours  Inter.  In  thin  cane  (here  hud  not  been  time  to  interfere  with  the 
brfiin  iind  il.i  mcmbrjines.  Another  |i.itient  of  mine,  ndniitted  for  epileplii-  seiKiires 
concerted  willi  a  huge  cancellouB  exostosis  of  the  fnmtiil  hone,  which,  as  it  proveil,  was 
pressinp  inwiirvts  upon  the  brain  and  menibrsine",  had  Hwen  under  oljservation  for  a 
fortniKlil,  hiH  diet  being  slriclly  regHlaled.  On  (he  evening  of  t'liristnias  Day,  hisdiet 
bavins  been  not  nnn»tnnilly,  but  too  KinJiienly,  alterefl,  a  severe  epileptic  seizure  oume 
on  ;  ihisi  wius  followed  by  coinaj  nipidly  deepening  into  deutli.  I  hnve  elsewhere  (  p. 
ITS)  nlluded  to  ihe  nitddennefio  with  which  respinition  mny  fuil  in  iialtent«thesnbjecl> 
of  middle  meningeal  tueniorrhage. 
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An  attempted  removal  of  a  growth  afterwards  proved  to  spring  from 
the  dura  mater  is  thus  recorded  by  Sir  W.  Lawrence  :* 

In  this  case,  the  patient  and  her  friends  were  anxious  for  an  opera- 
tion, owing  to  their  constant  fear  of  hremorrhage  on  account  of  the 
strong  pulsation  in  the  growth,  from  the  result  of  previous  incisions 
into  it,  and  also  because  of  the  constant  headache.  The  growth,  which 
was  a  comparatively  small  one,  measured  2  inches  in  diameter,  and 
was  situated  in  the  felt  frontal  region.  Another  swielling,  probably 
secondary,  could  be  felt  deep  seated  in  the  region  of  the  left  hip. 

An  incision,  4  inches  long,  was  made  around  the  posterior  half  of 
the  swelling,  keeping  clear  of  the  growth  by  a  considerable  margin. 
Most  violent  htemorrhage  at  once  took  place  from  numerous  vessels, 
which  could  not  be  tied  owing  to  the  density  of  the  surrounding 
structures ;  the  bleeding  was  only  partially  arrested  by  pressure,  and 
was  so  severe  that  the  patient  seemed  likely  to  sink  under  it.  The 
operation  was  completed  by  making  a  similar  incision  in  front,  and 
by  rapidly  detaching  the  growth  on  a  level  with  the  bone.  In  doing 
this,  numerous  long  spicula  were  found  in  the  base  of  the  growth,  and 
it  was  now  made  out  for  the  first  time  that  the  growth  passed  into  the 
interior  of  the  skull  through  an  opening  more  than  an  inch  in  diame- 
ter, at  the  bottom  of  which  brain-pulsation  could  be  felt.  The  appli- 
cation of  a  pad  of  lint  with  much  firmness  was  required  in  order  to 
stop  the  bleeding.  The  patient  recovered  from  the  operation,  but  fits 
came  on,  and  she  died  in  about  two  months. 

The  growth  proved  to  be  a  malignant  one  springing  from  the  dura 
mater.  The  bone  around  the  opening  in  the  frontal  bone  appeared  to 
be  perfectly  healthy.  The  left  anterior  lobe  was  depressed,  but  other- 
wise both  the  brain  and  its  membranes  were  unaflfected.  There  was  a 
small  outgrowth  in  the  left  pterygo-maxillary  fossa,  and  another  in 
the  left  lobe  of  the  cerebellum,  which  perhaps  accounted  for  the  pain 
which  had  been  complained  of  in  the  back  of  the  head.  The  right 
humerus  was  fractured  at  the  site  of  a  secondary  deposit ;  the  swelling 
in  the  region  of  the  left  hip  was  not  examined. 

•  Med.  Tivus  and  G(u.,  1853,  vol.  ii.  p.  129. 
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TREPHINING.^ 


OPERATIVE  INTERFERENCE+  IN  IMMEDIATE  OR 

recent:  fractures  of  the  skull. 

Indications.— The  rhiof  «if  thei»e  are : 

i.  CoMi'iiiNii  DKF'KEssEn  FHAcxrKES. — Whether  Byuii)tom8  of  com- 
pression are  present  or  no,  these  fractures  should,  as  a  nUe,  be  ex- 
plored by  reflecting  ndeqiiaU^  fla|is,  then  elevatinjr  «ny  depressed 
fragments,  and  removing  any  wliich  are  quite  loose.  At  the  same  time 
the  surface  of  tlie  dura  niatcr.  where  exjxieed,  should  be  carefully 
scrutinized,  and,  together  witli  llie  rest  of  the  wound,  thoroughly 
cleansed. 

Operative  interference  is  indicated  in  these  cases  for  two  reason!*: 
(a)  Even  if  no  symptoms  of  compn  s-sion  are  present  at  first,  second- 
ary inflammation  is  very  likely  to  follow  in  a  few  days,  it  not  having 
l)een  po9sil>k'  by  expectant  treatment  toconii|>letely  cle.inse  the  wound. 
If,  now,  some  minute  fragment  of  tlie  brittle  inner  table  has  pricked 

*  I  limy  tj»kf  tliis  tipiMirHinily  uf  wiving,  nnc«  fnr  nil,  ihat  niDch  of  what  U  wrttlen 
beldw  is  biiJ^tHl  upon  n  sttdiij^  Wlief  tli.it  Irephiniivjr,  if  oirritil  oiil  l>y  Ciirefiil  liandx, 
and  with  u  sirii-l  nltenlinn  lu  anliscptics,  is,  prr  nr,  an  opfmlion  of  very  flight  risk. 
Tills  opinion  Iib*  \tcvn  «(ror»>;ly  heiil  l>y  Mr.  Wnlslmni  in  Engltind,  nut!  Dr.  Rriggs, 
Prof.  Nanort'cie,  Tlr.  .\iniiliin  in  Ainerirn,  in  jiajiere  refi'rret!  In  helow.  Another  writer 
on  the  same  nidt*,  Dr  J.  P.  RoKt-rlK  {Ann.  of  Surg  ^  vol.  ii  No.  7,  p.  S\  ap|>ear!>  to  me 
to  weaken  hii4  case  \<y  »nying  th.il  a  irephining,  prn|i«rly  done,  is  Imt  lillle  more  riitky 
tliun  «mpn|jition  tluou^h  ti  meta(<irpal  Ume.  It  is  true  thnt,  in  both,  ttinrellous  tissue 
is  opened  ;  but,  in  one,  this  cDniiiin*  large  venous  channels  in  iniiniatei<tinne<:tion  wiih 
the  sinuses,  ami  su  wiiL  llie  ifenL-ral  venous  system.  Moreover,  in  the  one  o|>enilion 
the  flawing  !»  very  simple;  in  the  <ttJier,  for  rensons  piven  ill  p.  H5f>,  it  i",  unless  1110*1 
carefully  Hone,  very  [•erlloiis.  Hot  while  I  tannot  tnu  iliink  id.it  Dr.  Rol>ert*i  has 
overstate*)  his  case,  nn<i  tlms  rim  tJie  ri-k  of  leading  iin'xperienoe<l  operators  to  think 
loo  lightly  of  tre[)ltininK,  I  woulil  in  no  way  seem  to  deprecinie  his  most  instructive 
paper  referred  to  above.  Prof.  Nauerede,  stating  that  from  his  experience  trephining 
18  not  a  dangerous  openilion,  and  that  more  patients  die  from  compliratinns,  vbirh 
might  have  been  prevenled  by  a  timely  operalion,  than  from  tlie  removal  of  a  disk  of 
hone,  gives  the  mortality  of  10  6S>  jwr  cent.  a.«  a  probahly  fair  esliiiiate  of  the  risk  of 
the  operation  prr  »e.     The  aliove  e«tiiiuile  appears  to  me  to  be  much  loo  high. 

♦•  This  term  is  ii«*<l  to  iiieludethe  use  of  the  elevator  and  dressing-forceps  as  well  as 
that  ofihe  tre|ihine,  a  uialter  which  is  alluded  to  again  below  (p.  1(54). 

X  Hy  those  terms  it  is  intended  to  rmifce  a  distinction  between  those  coses  in  which 
o|»enitive  interference  is  made  use  of  wiihin  a  few  days  of  a  fracture  and  those  in  which 
it  is  only  had  recourse  to  a  long  time  after  the  injury  :  see  p.  185,  Trephining  for  Trau- 
matic Epilepsy. 
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the  dura  mater,  fatal  septic  monhigitis  ic  almost  certain.  If,  therefore, 
tlie  surgeon,  in  these  cjises,  waits  for  evidence  of  comiiressicm  as  a 
justification  of  operative  interference,  he  will  too  often  wait  till  it  is 
too  late.  Evidence  of  the  presence  of  dirt,  especially  of  dirt  ground 
down  to,  or  into,  the  hono,  is  a  reason  for  exploring  the  wonnd,  even 
if  no  symptoms  of  compression  are  jiresent.  {h)  If  the  patient  re- 
cover from  the  immediate  etfects  of  the  fracture,  injury  to  the  inner 
tahle,  insufficient  to  cause  syn)|it«)ms  at  the  time,  and  not  detecl-able 
save  by  an  operation,  may  be  present  all  the  time  and  cause  much 
future  trouble.  In  the  words  of  Prof.  Nancrede  :*  "  Undoubtedly, 
many  patients  recover  in  whom  the  bone  is  not  elevated,  hut  in  loo 
many  epilepsy,  insanity',  chronic  cerebral  irrituti<in,  etc.,  reiuler  life  a 
harden,  and  operations  are  then  required  which  «)ften  |)rove  useless-f 
....  Operations  for  epilepsy  show  at  times  that,  in  the  edbrt  to 
bridj^e  acrofss  the  irregular  fragments,  an<l  from  the  constant  irritation 
due  to  the  cerebral  pulsation  driving  the  dura  mater  against  the  bony 
fragment*^,  Nature  throws  out  osteophy  tic  growths,  which  eventually — 
perhaps  after  years— set  up  sericius  trouble." 

ii.  SiMPLK  Dkpressku  Fractciiics. — Where  symptoms  of  compres- 
sion are  present,  operative  interference  is  the  only  course  open.  But 
where  no  such  symptoms  are  present,  the  expectJint  treatment  is  by 
most  surgeons  held  to  bt>  sufficient.  We  nuiy  ]ierhap!^  come  best  to  a 
decision  as  to  using  operative  interference  in  simple  depressed  fract- 
ures, without  symptoms,  by  dividing  them  into  the  three  following 
groups : 

1.  Where  the  ilepression  extends  over  a  congidernlde  area,  where  it 
18  slight  in  degree — c.y.,  not  more  than  a  sixth  of  an  inch,  especially  if 
the  patient  is  young  .and  the  bnnes  yielding — expecUnit  treatment  is 
no  doubt  the  best. 

'2.  But,  on  the  other  hand,  where  the  depression  is  linuted  and  de- 
fined, where  the  depressed  fragment  not  only  nttects  a  smsdl  area,  but 
is  turned  down  angularly  or  edgew.iys,  opendivo  intcrrerence  should 
be  resorted  to  at  once,  even  though  no  symptoms  are  present,  and 
whether  there  is  a  wound  or  no,  to  prevent  the  onset  of  dangers,  imme- 
diate and  remote,  fully  alluded  to  later  on. 


I 


•  TnlemiUionnl  EttCiffUipa'din  ofSurffety,  vol.  v.  ji.  24. 

t  Dr.  Gunii  ( IVan^i.  ,4 mrr.  ^iicj.  .4)moc.,  vol.  i.  p  89),  »penkm!?  nf  liiiPr  tre|tliiiihi<; 
fitr  llii"  relief  iifolil  tleiiresM'd  fnicliires,  snys:  '■  Allhuugd  resnhs  of  these  cefondttry 
operntioiiH  ilti  not  hIhuv  :i  Ihitlerin^  percentnj^o  of  rtiiccefw,  I  tJuiik  tliat  the  rewsnn  m.iv 
be  l<Mike<i  for  in  the  late  (iiTi'Kl  ni  wliicli  thi;  <)|ieralii>n  is  pprfnrmeri.  It  Is  nov  ihiil 
llitf  pnlient  *til»mil«  lo  the  ilreadwl  o|ieniliiiii  till  ycnrs  iuive  been  wasted  in  iLp  vnin 
endcnvor  to  etiiect  actire  hy  iiiedieiitiun.  In  ibe  lueiindriie,  the  curiniatit  irriUidon  itna 
l>c.;ottefi  «  jiermanent  itiifircsiiion  itpwn  the  brain  and  nervotiw  sysieiu,  vvliich  n'lnnins 
nfter  the  oBending  pfiint  uf  irriliitit)ri  \\as  been  removed.'' 


OPERATIOim  ON   THE  PKULL. 


3.  There  is  a  large  class  of  cases  intermediate  between  the  above, 
wliori'  tljc  frncturi'  is  a  ^itnpli*  one,  where  symptoms  are  Jibsent,  and 
where  the  depression  is  ?uffieient  to  cause  anxiety,  though  not, 
shjtrply  defined  as  to  cidl  imperatively  for  operation. 

Ill  these  cases,  if  tlie  surgeon  <lecide  U)  wait  for  symptoms,  he  can* 
apj»oal  to  an  array  of  great  uamea  wiio  concur  in  putting  ui«ide  opera- 
tive interference  in  these  cases.  But  it  is  intfiossihie  to  write  on  this 
mutter  in  1887  without  eeein<»  that,  owini:  to  the  introduction  of  anti- 
8epti<'.s  and  Uk-  K-iiseninf:  dn-iul  of  operations  on  the  skull  jind  brain, 
the  pendulum  of  opinion,  which  has  for  eo  many  years  swung  in  the 
direction  of  non  interference^  is  now  coming  hack  tt)wards  the  oppo- 
site view.  While  it  is  much  to  be  desired  that,  in  this  as  in  other 
cases  where  modern  surgery  seems  likely  to  reverse  the  vvei;rhty  opin- 
ion of  those  who  have  gone  on  before  us,  no  change  in  practice  shall 
be  made  hustily,  the  following  points  are  worthy  of  attention: 

It  is  possiJjle  that  tiu,'  I'umpound  character  of  a  fracture  of  ihe  skull 
has  Iteen  too  much  made  the  determining  touchstone  in  deciding 
whether  to  operate  or  no.  In  other  words,  have  not  surgeons,  while 
rightly  looking  upon  e<irn}»ound  depressed  fractures  as  foiv^hadowiiig 
meningitis  and  encephalitis,  too  much  overlooked  the  fact  that  simple 
fractures  without  symptoms  may  lead  to  future,  though  i)erhaps  much 
more  distant,  trouble  by  the  gradual  formation  of  irregularities,  if  not 
of  osteophytes,  on  the  inner  surface  of  the  skull  ?  And  with  regard 
to  this  point,  has  not  the  fact  that,  when  both  tables  are  injured,  the 
comminution  and  displacement  of  the  internal  is  usually  by  far  the 
worst,*  been  overlooked,  or,  at  least,  under-estimated ;  a  confusion 
being   perhaps  made   between   this  fact  and  another  equally  well 


*  The  fiitltiwing  remnrksiif  Dr.  Rol)frls  1.4 *ii.  o/  Surg.,  vol.  ii.  No.  7,  p.  14)  ore  well 
wortliv  the  alleniion  iif  lUe  |iraot)i':il  surgeon.  Having  [minted  uiit  tli«(  buth  fatnl  en- 
cephalili*',  nr.  huer  on.  ejiileiwy,  inentn]  inipniririent,  etc.,  nre  often  due  to  "  spiculn- 
tion  "  of  iIk-  inn^r  litble,  he  gf)es  on  to  sjiy,  *'  Hence  it  ftJIows  thnt  ex|J(>rn|iiry  perfom- 
lion  of  the  i-nininni  is  JnNCJIiiil>le  in  nil  csiseH  wl>ere  lli«  niiture  of  the  iujpingini;  force 
or  llie  :»[i{»eiir:iiice  t)f  lUe  t-xtcnml  tiible  render*  Rpiculaiion  nf  the  inner  tiihle  prubnble; 
proviiieil  ihut  le;<K  ilang^r  In  lifi.- :inil  Ixfiiilh  In  inherent  in  perfuriition  ihiin  inliieprut>- 

a)>]e  r^pifitliition I  uiii  driven  to  tlie  i'i)n<:'li)Hioii  ttnil  explomt^iry  |terfunitioD  lu 

determine  tlie  idisenoe  or  proscn<-o  of  inti-rtitil  spivniniion  is  often  denmnded  by  the 
nncertfiintv  of  the  invisihle  eoiidilion.  Witlioutn  knowledgeof  the  true  slaleofa/Siira 
treuinieni  i>  oiupiriual ;  and  the  risk  to  Milt^e<]uenl  uieiiLid  liesiUh  or  to  life  is  too  great 
to  permit  reliimce  ti[K>n  empirind  treatment  wlien  a  knowledge  of  the  tnie  condition  is 
obiainnLile  (vitli  the  slight  dHnger  t(m(  pertains  to  antiseptic  treplitning.  Whenever 
the  fntutore,  whether  uriginnlly  :in  open  one  or  ho  inxde  by  iiny  inciHion,  pret^entii  the 
poK>iiibility  of  the  inner  hible  liuing  detaL'he<l  and  splinli'rpd  more  exten<iiv-ely  tlinti  the 
outer,  I  fhoitld  be  inc-liired  to  advise  [Kfrforntjun.  In  uilier  wonls,  I  would  c\it  llie  scalp- 
to  see  the  condition  of  tJie  ttnivr  (id>le,  and  I  woold  cut  the  lH)ne,  to  see  the  conditiua 
of  the  int>er  table,  in  every  cnse  where  the  risk  of  obscure  knowledge  is  greater  lluia 
the  risk  of  divided  sculp  atid  (lerfuraled  botie." 
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foundf'H,  that  injury  to  the  internal  table  alone  is  very  rare.  Pt>rhap?, 
too,  surgeons,  beaiuse  littltj  or  no  cnllus-miitcrial  is  found  uniting 
fructures  of  tlni  \>n»e,  huvi;  takt-n  it  us  too  niueli  for  gninted  tliul  the 
same  takes  phvce  invariably  in  fractures  of  the  vault. 

However  these  ijuestions  may  he  dec-iilfd.  it  will  l>e  agreed  that  all 
eurgeon.s  dopartiny  from  th«j  limi'-lii>nnred  rule  of  nnn-iuterfen-nce  in 
simple  depressed  fractures  without  !*yinptoni.Sy  must,  by  paying  i.-areful 
attention  to  the  foilowini;  point.*?,  n)ak«.^  certain  of  not  liriugiug  dis- 
repute on  trephining  or  elevation  of  bone  : 

1.  That  a  freer  use  of  the  trcpbine  in  duubtful  ca.'ics  can  be  justified 
alone  by  keeping  the  wound  .strietly  aseptic  throughout 

2.  Any  coexisting  conditions  which  would  contrniudieate  the 
operation  must  be  carefully  Invoked  for — viz.,  (^1)  Severe  and  jjro- 
longe<l  concussion;  (2)  Eucephalitis  ;  (Id)  Injury  to  tlie  base. 

Injlunice  of  S'lU. — It  is  often  said  that  a  depressed  fracture,  even  if 
distinctly  marked,  over  tbe  frontal  sinuses,  does  not  reijuite  uperative 
interference,  and  that  any  such  steps  should  be  jivoide<l  for  fear  of 
leaving  a  fistulous  opening  leading  to  pasusage  of  air  and  trcniblesome 
emphysema.  But  it  must  be  remembered  that  these  sinuses  do  not 
appear  before  the  age  of  lifteen  or  sixteen,  and  that,  even  in  adult 
skulLi,  the  extent  of  their  development  is  most  uncertain,  the  sinuses 
being  sometinitfs  represented  by  a  small  unilateral  cell  instead  of 
fair-sized  bilateral  cavities.*  Other  sites,  which  it  is  well  to  avoid  in 
trephining,  if  possible,  are  the  position  of  large  sinuses.f  that  of  the 


*  Ililtnn,  Guy's  Jlotp.  SeporU,  2J  Heriea,  vol.  viii.  p.  362.     Nota  on  the  Ci'OHiutn,  p. 

f  It  18  worth  wliil<>  to  hear  in  mind  tlini  if  n  liirgi>  venous  sinus  is  opened  into,  the 
hieniorrltnge  is  UMiuilly  nt  once  arrested  bv  irri/  min!':rtrt<:  prcMHre  apftliftf  af  the  right 
tpnt.  The  pretwnre  Khoiild  lie  nuulo  bj  a  carltolized  linger  or  Hfioiige,  sirid  ke[ii  up  if 
needful  by  u  pad  of  dry  aiieptic  gaiix«  diiHted  witli  itxloform,  left  in  titit  Fi>r  two  or 
three  da_v»  if  {lomible.  Dr.  Cttintron  (Lancet,  lSS4,vol.  i.  p.  931)  wok  iible  lo  complete 
K  tre|>liiniiig  while  very  flight  pressure  with  lint  cnntrulled  the  bleeding  from  a. 
wound  ii)  the  Hii|>eriar  loni^itiidinitl  !<inus.  He  pninlH  out  lliul  llit!  irniiginnry  fear  of 
fnlsl  hivinorrliage  frotii  such  a  W'Hiiul  iHiiy  at  times  deter  from  n.  neeessary  opemtion 
wall  the  trephine,  and  it  is  well  that  it  should  be  di8Mipate«l.  Dr.  Hnplcins  {.Inn.  of 
Surg.,  vol.  ii-  ?>o.  7,  p.  HTi,  in  u  case  of  esteusive  cfituponnd  frnclure  of  the  Kkiill, 
found  l)iiU  a  »mnll  Unt-c(itu|ireH.H,  dusted  with  i«.>(Iufurin,  liglitly  applied  to  a  wotind 
in  the  «iii«rricir  longitudinal  niniis  exposed  by  elevnlinn  of  fragtiieias,  readily  arrested 
Uie  hwniorrhage,  wJiifh  persevering  eflbrl!*  with  tenuculum-force|K<  bad  friiled  tn  check 
with  a  ligature.  In  other  cases,  a  wound  of  this  sinus  has  been  eUtneJ  by  i^nliirea  of 
catgut.  TliUH,  Dr.  Parken  {Ann.  Anat.and  Surg.,  vol.  viii.  p.  118),  in  treating  a  wound 
cnuf>ed  by  a  fracture  of  llie  skull,  arrestled  the  lerritic  hieniorrh.-tge  first  by  pressure, 
and  then  by  intrtxlucing  three  line  catgut  sutures.  These  entirely  cliixed  tbe  rent  and 
contpjiled  all  bleeding,  and  lltDiigb  tbe  caliUre  of  tJie  sinus  w>\»  redtn-ed  fidly  one- 
third,  and  the  Rinus  bulge<l  markedly  at  the  anterior  extremity  of  the  .sutured  wound 
showing  interference  with  tbe  backward  blood-flow,  there  was  no  evidence  of  cerebral 


160 


DERATIONS  ON  TUE   SKULL. 


trunk  and  cliief  branches  of  t)ie  middle  meningeal  artery,*  and 
the  lines  of  the  sutures,  apart  from  any  subjacent  sinuses,  as  here  th 
dura  mater  is  firmly  attiiched,  unless  it  chanced  to  be  loosened  by  a' 
violent  blow.  Age,  too,  must  have  proper  weight  attached  to  it,  it 
beinf-  well  known  that  in  the  first  few  years  of  life  a  very  considerable 
depression  may  tiike  place  after  an  injury,  and  yet  be  followed  by 
absence  of  head-symptoms  antl  by  spontaneous  recovery.f 

iii.  Punctured  Fualtukkj*.  — Here,  however  slight  is  the  injury  to 
the  outer  table,  that  intiicted  uptm  the  inner  is  cerUiin  to  be  much 
more  serious.  And  the  more  the  dij)loe  is  present,  the  more  extensivi 
will  be  the  damage  which  driven-down  fragments  of  this  will  inflict^ 
upon  the  brittle  inner  table.  It  must  be  remembered  that  punctured 
fractures,  with  all  their  serious  results,  may  be  caused  by  blunt, 
though  pointed,  bodies,  as  well  as  by  sharp  one8.|  Instances  of  these 
are,  blows  with  a  pickaxe,  fragments  of  brickbat,  coal,  stone,  th 
trigger  of  a  elubbed  gun,  or  falls  on  a  fender-ornament.  Immediata 
operative  interference — ami  here,  owing  to  the  limited  injury  to  the 
outer  table,  the  trephine  will  be  called  for — is  imperatively  demanded 
in  all  jumctured  fraitures,  however  insignificant  is  the  damage  lo  the 
scalp  and  outer  talde. 

iv.  In  some  Cases  of  Fkaiture  about  the  Inner  Angle  op  the 
OnniT. — Tlie  trephine  should  always  be  used  (together  with  a  small 
gouge)  in  exploring  those  grave  injuries  which  may  be  caused  by 
direct  violence  from  thrust  wounds  at  the  inner  angle  of  the  orbit,  or 
root  of  the  nose^f  .j;.,  with  scissors,  slate  pencils,  ferrules  of  walking- 
sticks,  etc. 

The  apjtarent  slightness  uf  these  injuries,  the  trifling  wound,  the 
periotl  of  latency  of  syniplt)n38,  and  the  onset  of  fatal  brain  mischief — 
inevitable,  though  delayed,  if  let  alone — are  all  well  shown  in  the 
folluwing  case  of  Mr.  II u Ike's  :  § 


h 
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disUirbanee  due  to  iIoh  inlerferenoe  with  so  Inrge  u  column  of  blood,  the  wound  heal- 
ing well  with  antiseptic  prtHMiiilions.  Dr.  Brinlon  ( /Vii7,  Mt*i.  Times,  vol-  xii.  p.  577), 
quoted  by  I)r.  Huberts  {loe.  gupra  tU.l.  applied  a  Interul  ligature  succ«»irully  lo  die 
liiteral  HiniiH.  The  tttricle!*t  Hnli!<e|itic  prei:aulions  sltuiild  be  made  tise  of  in  denling 
wiili  woiuuU  of  llte»e  i«inti«e9  owing  to  lite  great  ri«k  ofi^fittiL-  phlebitis  und  pyKiuia. 

*  The  treatiriL'iu  uf  huL-iiturrliitge  fruiii  the  middle  mcniugeal  artery  is  given  Mt  p. 
183. 

f  GckmI  iivRlances  of  litis  are  given  by  Mr.  Le  tircw  Clnrk  (Diatfnogit  o/  Vintrrnl 
Lttionn,  p.  94) ;  Mr.  Bryant  {Surr/enf,  '2t\  ed.  vol.  ii.  |>.  357);  I'riif.  Xolulon  {Palhologu 
ChiruryiatU,  tome  ii.  p.  1401.     Tlie  two  la}<t  are  aceonipanied  by  illustralions. 

J  Prof  Nnncrede  (V»c. »i7»r<i  ci't..  p.  1>>'  points  ont  thiit  n  punctured  fnictn re  enured 
by  a  simrp  inslrumenl  nuiy  contiial  of  merely  a  splitting  off  of  a  sniull  scnle  of  ibe 
inner  table,  btil  lli«t  a  bluntpoinled  body  will  coiuniinute  the  inner  table  extensively 
by  breitking  up  the  diplne. 

(5  Si/iU  of  Surf/.,  viit.  i.  p.  58U.  As  liere  piiiii(e<!  out,  the  injury  is  especially  likely 
to  be  overlooked  iflbe  instrument  hai>  slipped  under  ibe  lid,  iind  so  reached  the  roof 
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A  little  girl,  aged  six  years,  fallin^r,  witli  i\  piece  of  plate  pencil 
in  her  hand,  it  pierci'd  Ikt  n<rlit  evebrniv  near  its  inner  end,  and 
broke  short  off.  Admitted  soon  alter  into  tlie  Middlesex  Ilosjiital, 
the  house  surgeon  took  out  of  the  wound  several  splinters  composing, 

the  thought,  the  whole  piece,  covered  tlie  wound  with  a  pad  of  lint. 
and  had  tl»e  child  placed  in  lied.  Her  general  condition  did  not 
hetrfly  the  serious  nature  of  the  injury.  She  slept  quietly  through 
the  niglit,  and  next  morning  did  unt  ajipoar  nuuh  wurse  for  the 
accident.  In  the  arternuoti,  wiien  I  then  lirst  saw  the  child,  1  dflwted 
with  the  probe  auotlier  splinter  of  the  peneil,  ant]  enlarging  the  little 

■  puncture  exposed  a  piece  of  pencil  tightly  i>lngging  a.  hole  in  the 
1)one.  Enough  of  this  was  cut  away  cautiously  with  a  gouge  to  allow 
the  pencil  to  be  grasped  with  a  forceps,  It  proved  to  he  shattered, 
and  sfilinters  representing  a  cylinder  three-quarters  of  an  inch  long 
were  removed.  Intracranial  infliuntaation  (indicated  by  convulsions, 
delirium,  a  high  tunqwratun*— lO.'i^ — and  rapid  pube)  sujiervt-ncd. 

■On  tlie  ninth  day  after  the  injury  the  temjjeratuie  fell  to  1)7.")''  (the 
child  had  passed  a  quiet  night,  and  took  her  fooil  l»etttr ',  and  from 
this  flat*'  it  rontinued  subnormal,  or  only  slightly  exeeetled  the  nor- 
mal average,  initil  the  sixtcentli  day,  when  it  rose  suddenly  to  104°. 
With  this  elevation  of  temperaiure  were  associated  restlessness, 
•  delirium,  a  flushed  face,  screaming,  vomiting,  convnl.simis,  and  coma. 
ir>falh  oeeurred  about  twenty-four  hours  later.  .Vt  tlie  necrupsy  a 
^large  abscess  was  found  in  \\h-  fnmtal  li>be  of  the  right  heinis|>here. 
It  inclosed  a  pieee  of  pencil  altout  one  inch  long,  and  it  liad  evidently 
(juite  recently  hurst  into  the  anterior  horn  of  the  lateral  ventricle.    It 

I  16  a  matter  of  regret  that  the  trephine  was  not  eniph)yed  instead  of 
cutting  away  the  bone  around  the  pencil,  which  had  the  effect  of 
loosening  the  sjilintcrs,  and  ecfUtriljuted  to  thv  latiii  mi.staki-  that  the 
trhole  jdece  of  jiencil  had  been  removed.'' 
V.  Fob  the  Removal  ok  Fokeiox  Bouie.s  Fi.^sitrkvg  or  Fracturing 
The  Skcll. — These  are  rare — e.g.,  penknifc-bUides,  pieces  of  stone, 
Itulletii,  etc.  To  insure  certainty  of  complete  removal  the  trephine 
will  usually  be  recjuired. 

The  following  cases  show  how  the  gravest  results  may  ultimately 
[follow  on  tlie  overlonkitig  of  n  .snniU  piece  of  kniie-bhnb'.  The  first 
^cnfie  is  an  instance  of  the  long  time  which  occasionally  intervenes 
(■between  the  injury  and  the  onset  of  urgent  .symptoms  due  to  abscess. 
[The  second  case  is  an  exeellent  in.><lance  of  the  history  of  a  cerel>ral 
Lobseess,  though  here,  too,  the  symptoms  were  delayed  unusually  long. 
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I  of  lliP  orliit  an<l  tiase  of  the  MkuU,  li'iu'iiig,  ii  may  ij^",  merely  .-i  piitcti  uf  LTchymusis  on 
I  the  conjunctiva. 
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The  first  case  is  given  by  M.  Dupuytren  *  "  II  y  a  huit  ou  dix  ans, 
un  jeune  hnmine  reyut  flans  une  qiierelle  un  coup  de  coulenu  sur  le 
soinniL't  lie  la  tete ;  ce  couteaii  sc  rutnpit  <latis  la  crilnc.  Apres  I'avoir 
perfare.  I.e  chirurgien  qui  panaa  le  malade  n'exaniina  ))oiat  a%'ec 
tout  U;  stiin  (lesiralih?  TeUit  de  la  plaie ;  il  en  rappruchn  les  horde,  et 
le  malade  guerit.  IMusieurs  ann(^e8  se  passerent  sans  accidents; 
geulcment,  de  temps  en  temps',  le  malade  ressentait  des  douleurs  duns 
ea  cicatrice.  Au  bout  de  quelques  annt^es,  sans  cause  connue,  il  lui 
souvait  un  assoupissement  tresfort  de  la  fievre  ;  il  vint  k  rilutel-Dicu 
et  y  fut  rcifu.  En  exaniinant  sa  cicatrice,  je  sentis  quelle  etait  soule- 
v^^e  et  dessous  ellc  un  corp8  etranger;  jlncisai  etfis  rextraclion  d'une 
portion  pointue  de  lance  de  couteau,  a  I'aide  du  trypan.  I.ies  acciilents 
persisterent,  11  s'y  joignit  la  paralysie  dxi  cote  du  corps  op[K»s<L'  a.  celui 
de  la  t6te  ijui'  etait  blesse.  J'incisai  la  dura  nit-re,  il  ne  sortit  rien ;  j^ 
plnngeui  un  bislouri  avec  precautions  dans  Ic  cerveau,  et  il  jaillit  de 
suite  un  tbit  de  pus.  Le  eoit  meme  de  cette  op4?ration,  tons  les  acci- 
dent* disjiarurent;  la  H^vre,  la  eoinnoUiice  et  le  dtlire ;  et  le  malade 
guerit." 

In  tbe  following  case  of  Prof.  Naucrede's,t  the  ajiparcnt  bliglilness 
of  the  injury,  tlie  long  absence  of  symptoms,  then  their  sudden  onsets 
the  difficulties  met  with  during  tre]jhining,  the  results  of  promptly 
meeting  tlicm,  and  finally  deuth  brought  about  by  hernia  cerebri  are 
all  deserving  of  most  c^tri'ful  attcnlion. 

On  March  fith,  J.  Y.,  aged  nineteen,  walked  into  the  Episcopal  Hoa- 
piUil.  comptainiiig  of  a  sore  on  theto]>  of  his  head,  the  result  of  a  blow 
received  two  months  previously.  On  examining  the  wound,  in  the 
centre  of  an  ulcer,  lt>cated  about  the  position  of  the  left  middle  parie- 
tal lobe,  wjis  found  the  broken  edge  of  a  knife-blade.  On  being  told 
of  this  he  seemed  thoroughly  surprised.  But  little  could  be  made  out 
as  regards  ibt-  incidenUs  of  the  .ittack,  excc'iit  that  a  man  had  struck  him 
on  the  top  of  the  head  so  forcibly  that  he  hutl  fallen  on  his  hands  and 
knees,  but  hud  recovered  himself  almost  inmiedialely.  He  said  that 
he  did  not,  at  that  time,  or  afterwards,  lose  consciousness,  nor  had  he 
had  even  a  hearlache.  All  symptoms  of  brain  injury  were  absent. 
He  did  n(»t  complain  of  any  pain  or  uncomforti\ble  sensation  when  the 
knife-bl:ide  was  removed,  luit  in  the  afternoon  of  the  same  day  he  had 
slight  pains  in  tbi-  hcjtd,  March  7th,  luid  8le]<t  well.  No  headache, 
temperature  IIMJ".  Slight  retinal  hypenemia.  March  8th,  epilepti- 
forrt]  seizures  set  in  to-day,  beginning  with  twitcliing  of  the  right  arm, 
but  80(»n  becoming  general.  I'rof.  Nanerecle  trepliined  over  the  seat 
of  injury,  the  bone  removed  showing  a  slight  depression  of  the  inner 
table.    The  ]>ositioQ  which  tlie  blade  had  occupied  could  be  seen  in 

•  Ltfons  Orutet  de  Clin,  Chirurg.,  2d  ed.,  vol.  vi.  p.  146. 
f  Intern.  Encyd.  o/ Surif.,  vul.  v.  p.  83. 
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the  dura  mater,  there  heinjt  nn  opening  surrounded  with  dense  cica- 
tricial tissue.  The  dura  mater  did  nut  sconi  to  he  cungeeted,  and  there 
was  evidently  no  pus  or  fluid  beneath  it.  During  the  next  three 
weeks  the  tits  apparently  ceased,  hut  symptcmis  imiirating  eerehral 
absccBS — viz.,  t^nnperature  often  low,  l>7*°-yH°,  slow  pulse,  n)iirked 
luentiil  dulncas — set  in.  JIarch  3Uth,  tcmj)erature  1)9°,  puUe  7t>°. 
The  patient  was  unconBcious,  with  ripht-fided  homiplejfia,  ai^d  rapidly 
sinkinjr.  Prof.  Nanerede,  on  rptli-cUJi^r  the  tlnp  covering  the  trephine 
hole,  found  it  filled  b\'  the  tensely  stretehed  dura  mater,  pulsating 
strongly.  A  small  incision  was  made  through  this,  hut  nothing  was 
evacuated.  The  coma  rjii>)dly  deeppning,  nn  aspinttor  needle,  con- 
nected with  a  vaeuuin,  was  pii.ssed  in  at  three  or  four  dilTerent  sjiota, 
,  to  the  depth  of  3  inch,  hut  with  no  result.  Feeling  convinced  that 
pus  w«s  present,  and  from  the  symptoms  that  it  was  oomi)ressing  tlie 
aijcending  frontiil  iind  pariutiil  ediunlutiuns,  Prt»f.  Nancrede  prueeeded 
to  set  n  large-crowned  trephine  in  front  of  and  l>elow  the  first  open- 
ing, which  was  slightl}*  behind  the  fissure  of  Rolando.  Before  the 
skull  was  half  divided  l»oth  pulse  ami  respiration  ceased.  The  opera- 
tion being  rapidly  com{)leted,  the  dura  mat^r  was  incised  witiiout  re- 
sult. At  this  moment  a  large  dri»p  of  jjUs  oozed  uj)  tlinuigh  one  of 
the  aspirator  punctures.  A  knife  being  plunged  into  the  brain  sub- 
stance, from  one  to  two  ounces  of  pus  were  evacuated.  The  patient 
appeared  to  be  quite  dead,  but  vigorous  and  jirolonged  artificial  res- 
jiiration  revived  him.  The  next  day  a  hernia  cerebri  as  targe  as  a 
walnut  was  protruding  from  the  wound  in  the  dura  mater.  This  in- 
creased in  size,  and  broke  down,  the  patient  dying  on  April  4th,  At 
the  autopsy  the  left  parietal  lobe  formed  an  enormous  abscess  cavity, 
the  abscess  being  superficial,  and  destroying  the  greater  portion  of  the 
upper  part  of  the  left  hemisphere. 

TREPHININQ*  IN  FRACTURED  SKULL. 

(Figs.  41  and  42.) 

The  Bcalp  having  been  shaved  and  thoroughly  cleansed  (Ji]fra), 
tlie  patient  brought  under  the  influence  of  chloroform,!  unless  a  con- 

*  It  has  Iwen  already  staietl  llint  in  tnnnv  cn»e»  ur  t!ij{)rea»ed  frucliireK,  after  exposure 
of  the  frjignients,  a  pair  of  di»»sitinfr>rcef>»  mid  an  ekvator  may  do  all  ihsti  is  ret}iiired. 
Tliat  the  irephine  ilMtlf  is  not  always  needed  should  l>e  clearly  iindc'r>ti>od,  ns  it  Ih 
probable  thnt  elevation  of  fnigmenls  iiiiglil  most  wisely  have  often  been  perfornjetl  if  it 
had  not  been  for  the  iibnence  of  »  special  instnimeni,  wrongly  Ki>ppo()e<l  to  have  been 
ewentiHl,  or  for  the  drend  of  nn  operntion  of  uiidonbled  severity  wtlii  tt^<  necessary 
lacemiion  of  the  vas^cidsr  diploi-,  and  requiring  delicacy  and  nkill  also. 

t  I  much  prefer  this  ftnii'«<ilietio,  if  jiossible,  in  these  cases  of  irepliiiiinK,  un  account 
of  the  greater  excitement  and  congestion  which  are  usually  osaociuteil  with  ether.  But 
whenever  it  is  poeaihle,  and  exiiociully  when  the  pulse  and  breathing  are  fuitjng,  amen- 
thetics  should  be  dispensed  with  (p.  154). 
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(lition  of  unronsciousness  renders  tliits  unnocesfiary,  the  head  is  sup- 
ported on  sanrl-bags  at  a  convenient  heijiht.  The  fracture  is  next 
exjmsed  hy  appropriate  llaps,  the  old-fashioned  crucial  or  T-shaped 
inoisionf)  being  hs  ueeful  as  any,  or  a  aeniilunnr  incision  which  can 
afterwards  he  converted  into  a  Y,  if  it  he  needful  to  follow  u  line  of 
fracture.*  The  incisions  should  usually  go  down  to  tiie  bone  itself, 
and  the  pericraDium  should  he  raised,  hy  the  handle  of  the  scalpel. 
cleanly  an<l  regularly  off  the  bone,  together  with  the  flai>s.  If  it  be 
needful  to  operate  through  the  temporal  muscle,  its  fibres  must  beau tii- 
ciently  severed  and  raised  with  the  flaps,  it  being  somewhat  more 
difficult  to  separate  the  periosteum  here,  on  account  of  its  thinness  in 
this  region,  and  more  intimate  adlicsion  to  the  subjacent  bones.t  In 
reflecting  scalp-flaps,  free  hajmorrhage  is  nearly  always  met  with,  espe- 

Fio.  41. 


Compound  <1«pmse(1  fTncturc  of  ^uUer  fonn.    There  beiiiK  no  commlQutloa,  lUo  trephine  hu 
l>c«n  pUred  cUwe  to,  aixl,  fn  part,  ovcrli*iig>  the  ri-ncturc  (llutchltifuiil. 

daily  in  the  case  of  the  chief  superficial  trunks  and  the  deep  temporal 
arteries,  but  tliis  is  promptly  and  easily  arrested  by  the  use  of  Spen- 
cer Wells's  forceps,  which  act  as  most  useful  retractors.  tJiking  up  but 
little  room,  whili-  at  the  same  time  they  arrest  the  hieinorrhage.  If 
bleeding  continues  from  any  cnick  in  the  bone  which  may  now  be 
found,  it  wjlil  only  cease  on  the  elevation  of  the  fragment,  or  on  the 
exposure  of,  and  the  dealing  with,  any  subjacent  clot.  The  fracture 
being  now  in  view,  and  it  being  found  impo.ssil»le  to  introtluce  an  ele- 

*  On  this  ••iilijei't.  we  the  [>lnn  tt<iiiple<l  hy  I'mf.  llorxlej  [infra). 
t  The  greiiler  thickness  uf  the  !»oft  imrL'*  which  will  hei^  form  the  cicnirix  will,  in  a 
menstire,  tnnke  up  for  the  difficulty  in  preserving  the  |>erio!«teiini. 
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vator  or  pair  of  dreseing-forceps,  even  after  sawing  otT  any  projecting 
angle  of  bone,  the  surgeon  must  decide  where  to  phtce  his  trephine. 
In  doing  so,  he  must  ehoose  a  spot,  if  poRsihle,  clear  of  a  sinus,  or 
large  branch  of  the  middle  iiieningeal  artery,*  jvnd  one  which  will  at 
the  same  time  support  tirndy  the  pressure  needed  in  the  working  of 
the  trephine.  Thus  the  pin  and  the  greater  part  L>f  the  trepliine  crown 
are  placed  on  sound  bone  (Fig.  41),  while  a  small  part  of  the  trephine 

Fig.  42. 


■Jy 


Severe  runijitiuinl  fracture  'if  fkuU.  Tlie  lj<>nc  being  much  damnged  by  comtulntitlon.  tlic  trc- 
phlnr  lift* '>fen  [ilaoeO  Hi  a  lUlIc  ilirlaiicf  rrijni  tlie  rrsctiiro,  mo  aji  to  be  on  inHind  i-kull.  The 
liiterrrning  iNino  vroulct  be  reudily  clif)iic«1  Bvvay  with  bom- foretiiis.  The  llapt;  nre  retracted, 
and  cat  rcwels  In  Ibem  m  the  siime  tlmt  t'ommrinclud  bj-  three  pair*  of  tursldii-forceps. 

usually  overhangs  a  depro^^^:t■d  fragment.  13ut  il  the  surgeon  fears 
that  the  fragments  are  in  contact  with  the  dura  mater,  and  perhaps 
injuring  it,  nnd  that  the  jarring  niovemetit  of  l!ie  trepliine  coming  in 
contiict  with  one  may  be  pernicious,  he  will  so  place  hi.s  trephine  that 
it  rests  entirely  on  sound  bone,  any  intervening  bridge  being  easily 
cut  away  (Fig.  42).  A  i<pot  l)eing  thus  chosen,  a  trephine  of^tppropri- 
jite  siste  is  taken,t  with  tlie  ccntiv-j)in  protruded  for  about  a  tenth  of 

*  If  h  in  really  necdfii!  to  Irephine  over  one  of  these  vcsseln,  the  rfmarks  at  pp.  159, 
178,  will  t>li()w  how  the  liff-morrhape  f^hoiild  he  met. 

+  One  J  inch  in  dinmeter  is  iisd.iIIv  nniple.  The  contfal  lrc>|>liiiiG  is  ><!ui1  by  Ameri- 
can stirgeons  (f-g-,  Nnncreile,  foe.  mipra  cif.  p.  9fi;  Dr.  Hopkins,  Ann.  of  Svrff.,  vol.  li. 
No.  7,  p.  ftH)  10  he  siifer  iliiin  ihe  ttrdinnry  une,  it  heing  ntnuwt  inijuitoilile,  owing  to  its 
greater  ntendine^M,  lo  injure  t\tv  hniin  with  it,  if,  aa  the  devprr  purt  of  llie  interuni  table 


166 


OPEHATrON8  OS  THE   MEAD   aSD  KECK. 


un   inch,  iiinl  tirnily  fixed   in  this  position,  the  trephine   being  so 
grasped  in  the  hand,  that  tlie  Index  finger  steadies  the  centrc-pii 


til 


tirmh 


torod.  The  instrument  is  i 
jilied  to  the  bone,  the  centre-pin  being  bored  inwnrds,  and  as  soon  aa 
the  teeth  feel  llu'  bone,  ihv  trephine  is  worked  from  left  to  rijjht  and 
then  from  right  to  k-ft,  t-iire  being  taken  to  exert  equal  presisure  in 
both  directions  ;  while  the  first  groove  is  being  cut,  the  movements  of 
the  trephine  must  be  light  and  cjuick,  but  without  jerking,  the  ten- 
dency of  the  instrument  to  slip  lieing  met  with  steady  bearing  on  the 
centre  pin,  and  by  keeping  the  left  forefinger  atfirston  tlie  bone,  dose 
to  the  trephine. 

"  A«  8oon  as  a  groove  has  been  cut  sufficient  to  keep  the  trephine 
steady,  the  pin  is  drawn  upwards,  and  so  fixed.  The  rotary  move- 
ments alternating  from  side  to  side  are  now  continued,  care  being 
taken  to  bear  as  evenly  us  ]KJ9sible  on  every  part  of  the  circle,  till  tlie 
diploe*  (if  this  be  present)  is  reached.  This  is  known  by  the  easier 
working  of  the  instrument,  and  l\v  the  sofU^r  sound.  On  the  living 
body  at  least,  owing  to  the  oozing  from  the  vascular  parts  around,  the 
blfvod-stairiing  of  the  bone-dust  described  as  taking  place  at  this  stage 
is  liable  to  be  talhiciou.*;. 

Throughout  the  operation,  but  especially  now  as  the  thinner  table 
is  being  reached,  every  care  must  be  taken  to  keep  the  circle  of  equal 

deptli — (1)  by  pres.sing  on  the  saw  evenly; 
(2)  by  milking  it  bite  in  as  equally  from 
right  to  left  jis  from  left  to  right ;  (3)  by  re- 
niemlKTiiig  that,  owing  to  tlie  skull  being 
spheroidal  in  shape,  it  is  impossible,  with- 
iiut  t\w  grtiitest  earefulni-ss,  to  keep  the 
liPouve  of  eipial  depth  all  round;  (4)  by 
bearing  in  naind  that  while  the  avenige 
thickness  of  the  adult  skull  is  one-fifth  of 
an  inch,  the  thickness  varies  .so  much  that  it  is  almost  always  greater 
at  one  part  of  a  trephine-circle  than  another  t  (Fig.  43).    Thus  at  fre- 
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Fig.  43. 
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it  cliviikHl,  nnv  imHiic  pres.4iire  slaiiib!  be  inntle.  Rut  if  lifted  with  onlinnry  skill,  the 
old  form  of  irepliiue  is  |ierfetlly  safe.  The  modified  btirr  of  the  dentnl  ont;it)e  litu 
been  found  to  work  aeciiralely  liy  oome  .American  siirgeoim — e.g.,  Dr.  Rtilterb*  (toe. 
«j;>rn  ni  ),  e^peciiilly  in  rfin'iving  large  Rmv^  f>f  Ijone.  Hitherto,  simpler,  old-fiuh- 
ioned  instrniuL'nl«  liavu  lieKl  ihcir  |i1iil-u  in  Knglmid. 

*  Tins  is  !ili*enl  in  early  lifc  (inii  in  tlie  aged.  Again,  over  a  Large  [wirl  of  the 
!miinni<ms  Imne  jind  in  the  nei-iiiilnl  funsw,  diploe  is  never  met  witli.  Thus,  in  «*«« 
wltere  the  di]ihii>  is  nlisent,  e8|i<-i'inlly  in  tine  thinned  i-ulvnriii  iif  iin  nged  cur|iNe,  it  M 
qiiile  p*i«KiL>le,  by  using  ha.Hte  or  fort'e,  to  jjtm  the  rrown  (>(  bone  in  njxm  the  brnin. 

t  ^f^.  Hdlden'it  wi>rds  t  Limdtmtrk*,  |\  5)  are  excellent:  "In  ap(ilying  the  trephine 
ihia  i»  not  a  bad  rule — 'Think  thiit  you  nre  ojieniting  <m  the  thinuesl  sknil  ever  seen, 
itnd  thinner  in  one-half  of  the  circle  thflo  in  the  other.'"    Sir  A.  CVwper  (Sur^f, 
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cjucnt  intervals  the  flat  end  of  a  tro|ihiiH>-probe,  or  a  ck-an  qiiill  fiit 
pointed  must  be  carefully  introduced  at  difi'ereut  eimtfv,  and  when 
the  circle  is  found  tu  bt-  dwper  on  one  side  {still  more  if  it  it*  perfo- 
rated )  the  trephine  must  be  so  slanted  that  its  teeth  are  only  cutting  on 
that  part  of  the  groove  which  is  still  i>h;dlow.  When  the  groove  has 
been  made  Bufficiently  deep,  ami  careful  examination  hnds  one  or 
two  pointe  of  penetration,  tite  bone  ma}'  be  removed  either  by  tilting 
it  out  in  the  trephine,  by  shariily  roeking  this  frtnu  side  to  .sidt*,  or  by 
inserting  the  elevator  at  the  decjiest  ]iart  of  tlie  groove  and  lifting  up 
the  disk  of  bone  by  carefully  making  a  fulcrum  of  the  s(»und  bone  or 
of  a  linger. 

If  profuse  hannorrhage  occur  on  raising  either  the  difk  of  bone  or  a 
depressed  fmgment,  it  will  probably  come  either  from  a  branch  of  the 
middle  meningeal  artery  or  from  a  sinu?.  The  Ireatntcnt  of  the  fomier 
is  given  at  p.  178 ;  in  the  latter  ca^e  pressure  should  Ite  at  onee  ap]dit'd 
by  means  of  n  piece  of  sponge  which  has  Iteen  kept  in  and  wrung  out 
of  a  solution  of  carbolic  acid,  or  inerenry  perchloride,  ami  4lusted 
with  iodoform  powder;  if  this  has  to  be  tucked  under  an  edge  of 
bone  to  control  the  bleeding,  a  ligature  of  carlxtlized  silk  should  be 
fastened  on  to  it,  to  secure  its  withdrawal  in  about  three  days'  time 
(p.  159). 

In  the  ease  of  a  punctured  fracture,  a  full-sized  inch  trephine  should 
be  applied,  so  as  to  remove  the  outer  table  around  the  inimediate 
neighborhood  of  the  puncture,  and  thvjs  ex])ose  freely  the  damage  to 
the  inner  table. 

If  after  removing  a  crown  of  bone  more  room  is  still  required,  thin 
may  be  obtained  either  by  taking  out  a  second  crown  close  by  and 
joining  the  two,  or  by  the  use  of  n  Hey's  saw  or  Hotrnian's  forceps; 
with  the  latter  instrument,  if  of  reliable  temper,  a  considerable  area 
of  bone  can  be  quickly  nibbled  away. 

Mr.  Hutchinson*  has  drawn  attrntion  to  the  feasibility  of  obtaining 
satisfactory  access  to  dejiressed  fragments,  and  of  ri'tnfiving  then), 
after  trephining  through  the  external  table  only.  Thus,  at  p.  188,  tor. 
infra  cit.,  he  writes  :  "  With  a  small  trejjliine  I  removed  a  circle  of  the 
bone  in  front  of  the  depression,  not  going  diepertlian  just  itito  the 
diploe.  This  done,  with  a  little  trouble  I  got  away  the  anterior  frag- 
ment, which  acted  as  a  buttress  between  the  de[>ressed  fragments  and 
the  other  part,  and  would  have  entirely  prevented  its  being  elevated. 


edited  hy  Dr.  A.  Le*,  vol.  i.  ji.  188)  thus  spenkn  of  the  operaliou.     "Some  people  s»y 
that  thin  is  i»  triHing  oi>eniti(in,  nut  difliciili  to  perfoiin,  nor  (irtiigeroiis ;   Lia  they 
deceive  yoii:  it  is  one  nf  ilie  nxist  d!ingerni)v«  operiitiiiiiN  in  wurKery ;  wliilhl  iierforming 
it  th«re  i«  but  a  single  oipp — a  Hiiiftll  network — between  your  pntient  and  eternity." 
*  Clin.  Surg.,  vol.  i.  p.  187  H  teq. 
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When  this  was  removed,  I  easily  got  the  point  of  an  elevator  into  the 
diploe  of  the  depressed  portion,  and  Bucceoded  in  lifting  it  into  pluee." 

With  all  due  deference  to  Mr.  Hutchinson,  I  cannot  think  that  this 
method  of  only  removing  the  outer  table  should  be  generally  adopted^ 
and  for  these  reason?.  In  hands  less  experienced  levering  up  a 
dcprepsed  fragment  by  insinuating  the  point  of  an  elevator  into  its 
diploe,  seems  to  be  very  likely  to  end  in  increasing  the  depression. 
Again,  every  s<uri;ion  in  whose  hands  the  outer  tjdile  has  come  away, 
accidentally,  by  itself,  knows  hnW  diifit-ult  this  rt-nders  the  completion 
of  the  operation.  A  surgeon,  then,  who  had  done  this  purposely,  and 
then  found  himself  unable  to  remove  the  depressed  fragments  by  the 
method  just  f,'iven,  would  very  likely  find  the  completion  of  the  tre- 
}dtining  and  the  getting  out  of  the  inner  table  a  matter  of  embarraasing 
difficulty. 

Mr.  West  recommends  that  the  periosteum,  which  has  been  care- 
fully jtreserved,  should  be  atljuslcd  by  catgut  sutures,  this  precaution 
tending  to  prevent  any  subeiquent  hernia  cerebri.  Sufficient  drainage 
must  of  course  be  provided. 

With  the  same  view,  in  ordrr  to  <liiiiihii*h  the  subsequent  gap,  any 
detached  fragments  of  bone  (wliieh  should  have  been  kept  in  warm 
carbolic  acid  solution)  may  be  placed  across  the  aperture  in  the  skull, 
it  having  been  found  by  Dr.  Marewin*  that  they  will  adhere  and  give 
no  further  tnnibh-.  Sulticient  drainnge  is  then  provided  b^'  fine  tubes 
or  drains  of  liorsehair  or  gut,  sutures  inserted  and  dressings  applied. 

The  terse  sunitniiif;  up  of  Dr.  .\midon,  of  New  York,+  may  here  be 
(juutfd  ;    *' Let  thf  opi-nitton  always  be  done  with  antiseptic  precau- 


*  On  this  mihjecl  I  would  refer  ihe  reader  to  ivrasc  o(  Dr.  Macewen's  (p.  102).  Mr, 
Clark  {Ijftnret,  ]KN(I,  vol.  i.  p  'J4^)  in  n  fuse  nf  treiiliinin^  fur  tmiimalic  epilejKV,  in 
vrhiili  ilii»  (>|>eriitiiiii  Ha>>  followed  liy  nineti  )tii[>rtivenient.  Init  not  n  c<irn|>l«>(e  cure, 
repliHf^i  llie  crown  of  hone— a  jiiei-e  of  llie  fnmtnl,  «ml  the  heat  <»f  (wtitiH — aHer 
bevelling  nff  the  inner  ^\ft.e  «"  ju»  to  prfvenl  pressure  tijion  the  dura  mnler,  and 
after  cutijug  a  tiotnh  in  the  cide  of  it  to  nerve  f<»r  dnitn.ige.  The  restore*!  crown 
did  not  iiecrone  biu  i)nite<]  twitihfiu'ldrily.  However  rij;hi  it  iiuiy  he  In  replace,  in  iii««st 
ca!<efi,  bone  wbit^h  has  hten  rpiihivcd,  osjveoinlty  in  thofie  tuuses  where  the  reniovnl  has 
l)een  exlensi  vu,  I  ilcuihl  verv  niiu-h  if  this  course  is  judicinus  in  cases  of  irepbininK  for 
tniiuiuitic  epilepsy.  Until  tins  mibject  bus  been  nmre  ihonniKbly  worked  oiii.  I 
think  it  would  be  wi*er  to  leave  the  sniidl  irephine-^ap  not  fiile<J  ii|>,  mid  thus  provide 
a  snfely-vnlve  for  the  relief  of  v.-tryiiiiu;  tension.  This  connne  would  be  eHpeeially  indi- 
ciiled  in  i-siseH  uf  liing-stiindtnn;  depre!<wsed  fritclure  where  trepliining  is  resorte<i  lo  Ute, 
und  llioiigli  llie  ^urce  of  irrilittion  i»  thus  renewed,  the  brain  Iias  taken  an  impression, 
whieb,  llioiigh  perbap!;  latent,  will  remnin  [wrinanent,  nnd  which  will  be  prone  toi>liiiw 
ilMflf  on  very  slight  excitement.     8ee  Iwt-note  t,  p.  1<>7. 

t  Mtd.  jVeaw,  Pbilndelpbia,  June  21-»i,  1884;  Ann.  of  Surg ,  So  3,  vol.  i.  To  ihia 
second  paper  of  l>r.  Aniidon,  a  very  instructive  and  lielpfnl  (ttatistieal  table  of  lid 
ea»ed  [i  iippendetl. 
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tions.  Try  and  secure  only  proximate  coHptation  of  the  flaps.  Pro- 
vide the  freest  possible  dniinage.  Use  cold  antiseptic  dr«'s.singB, 
without  much  compression.  Enjoin  tfie  strictest  quiet  in  a  |»osiure 
fueililMtiii''  ilraiiiii^e." 


TREPHINING  FOR  PUS  BETWEEN  THE  SKULL  AND 

DURA  MATER. 

While  the  mode  of  u.«ing  the  tropliiuc  here  will  in  no  way  difler 
from  that  already  ^iven,  a  few  practical  remarks  will  be  mad*'  nn  this 
must  imjiortant  eoinlitioii. 

It  is  well  known  thut  operative  interference  here  is  now  less  frefjuent 
than  it  woidd  appear  to  liavi-  bi-cn  a  hundred  years  a;ro  when  Mr.  Pott 
drew  the  attention  of^urjiccm.s  to  the  need  of  trephining  when  ])un  was 
present  immediately  beneath  the  skull.  For  while  Mr.  Pott,  in  his  day. 
saved  five  out  of  eight  «>f  ttn-rse  caise.s  in  whi<'h  he  trephined,  surgeons 
of  the  present  time,  when  they  trephine^  have  Keen  u.-^ually  baffled  by 
the  coexistence  of  pvirmin,  or,  if  this  ominous  ooinplieation  be  absent, 
by  finding  the  collection  of  pug  luit  localized  between  the  bone  nnd 
durii  mater,  or  if  so  localized,  coiniiincd  with  su[t|>urative  arachnitis 
also. 

Mr.  Holmes  (Treat,  rm  Surq.,  Ist  cd.  p.  LSD)  brings  fnrward  the  fol- 
lowing weighty  statements:  "Some  years  ago  1  published*  the  expe- 
rience of  St.  GeorgeV  Hospital  in  thi*;  particulur  for  seventeen  ycurj* — 
1841  to  18.^7  inclusive.  Eight  cashes  occurred  in  wdricli  the  trephine 
was  applied  for  pU3.  The  pus  was  found  in  every  case,  but  all  the 
patients  died.  Seven  were  examined  after  death,  and  in  six  of  these 
unmistakable  evidence  of  phlebitis  in  the  sinuses  of  the  brain  and 
veins  of  the  skull  and  of  general  pyjeniia  was  discovered.  In  the 
seventh  case  the  abscess  reached  tlie  ventrielcs  of  the  l>rain.  There 
were  eight  other  eases  in  which  the  trephine  was  not  used,  and  where 
matter  was  found  above  the  dura  mater,  but  it  was  not  limited  t<»  this 
siination  in  any  of  these  eases,  nor  vvuuld  a<]ei[uate  exit  have  been 
procured  for  it  by  tlic  trefdiine.  in  nine  other  cases  tiiere  had  been 
intxa-craninl  suppuration,  but  the  matter  was  diffused  uniong  the 
membranes  or  in  tlie  substance  of  the  brain,  and  lay  entirely  below 
the  dura  mater." 

The  above  most  gloomy  picture  of  what  bus  beeji  usually  met  with, 
only  serves,  I  think,  to  contirm  the  opinion  given  below  that  these 
cases  should  be  explored  e.nrly,  Iveing  treated,  in  short,  more  like  cases 
of  Hcute  ijeriostilis  nud  osteo-myelitis  elsewhere,  than  has  bitlierto 
l»cen  the  case. 

When  it  is  remembered  that  jius  does  not  form  between  the  bone 

*  Bril.  Med.  Journ-t  October  16th,  lSo8. 
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ami  dura  mattT  without  a  previous  stage  of  traumatic  OBtitis  and' 
phlebitis  of  the  veins  nf  tho  cliiiloi'.  it  will  be  readily  understootl  bow 
easily,  if  the  wound  \tv  foul,  septic  0!«teo-inyclitif«  and  septic  phlebiti?. 
with  tin*  int'VJtaliJe  ivsult  of  pynMnia,  will  fulluw. 

Indications  of  the  Formation  of  Pus  between  the  Bone 
and  Dura  Mater:  Question  of  TrephiDing.— lli^iiory  ui  a  luail 
injury  with  d;ini:i;i('  <if  si>in*»  kind  to  the  miter  table.  Thus  there  is 
often  a  8e:dp  wound  exposinji  the  iterieninium,  often  opening  this  up 
ut  one  or  two  points.  perha|w  sniall  and  not  seen  at  the  time;  occa- 
sionitlly  the  bone  itself  is  laid  bare  by  the  injury.  Either  now  or  later 
iin  the  wound  becon]ei>  septic.  After  a  varying  period,  usually  in  the 
fOur:*e  of  the  seconil  week  after  the  injury  (during  which  period  defi- 
nite symptoms  are  often  absent),  headache,  fretfulness,  nausea,  orl 
vomiting  set  in,  gradually  followed  by  ilrowsiness,  delirium,  twit-ch-j 
ings,  eonvulsion.s,  ]>araly.sts,  eonia,  and  death. 

This  on-rush  of  symptoms  about  the  eighth  or  tenth  day  may  bej 
accoiiipanied  by  ovidenee  of  pyiemia — viz.,  rigorfi  followed  by  sweating, 
a  jaetitatiiig  teni]ieralure,  progressive  emaciation,  and   aflections  of  I 
Ariseem  And  joint*,  amongst  whi<li  pleuro-piieumonia  is  one  of  the[ 
most  fre<pient  and  grave. 

The  suriieon  who  is  watching  a  ca.se  of  tliis  kind,  and  also  is  not 
unmindful  of  what  has  happened  and  what  is  liable  to  be  going  on — 
the  injury  to  tlie  iierirranium  and  bone,  the  ostitis  and  osteo-myelilis 
with  plugging  of  the  diiYloic  veins,  the  extension  to  the  inner  taide, 
the  formation  between  the  bone  and  dura  mater  of  lyniph  readv  to 
suppurate,  this  deep-seated  iutiammatitm  being  only  too  ready  to 
e.\teud  to  the  arachnoi<l  and  thus  become  a  diffused  meningitis  — will 
Hnd  it  a  matter  nf  much  difhculty  to  answer  the  question,  How  far 
has  the  niiseliief  gone?  Is  the  case  a  hopeless  one?  If  the  intra- 
cranial collection  of  pus  be  a  localized  one  and  uncomplicated,  well* 
marked  hemiplegia  and  ttie  absence  of  j>ya'mic  symptoms  will  call 
liopefully  for  ln'[ihining.  On  the  other  hand,  paralysis,  indistinct  or 
complete,  epileptiform  convulsions,  extreme  irritiibility,  iin  aspect  of 
fever,  and,  especially,  any  evidence  of  inv(dvement  of  nerves  at  the 
base,  will  aJl  pniut  to  that  form  of  meningitis  which  will  show  itself 
n<  a  diffuse  layer  of  pus  and  lymph  over  one  side  of  the  arachnoid. 

Equally  pointing  to  a  fatal  issue  will  be  the  sym]»torus  <»f  pyannia 
already  alluded  to,  and  needing  no  further  mention  here. 

What  is  to  be  done  in  these  cases?  Where  the  evidence  of  menin- 
gitis  is  undoubted,  of  some  days'  standing,  where  the  hemiplegia  has 
been  little  marked,  or  where  it  is  replaced  by  paraplegia,  genend  con- 
vulsions, and  other  unfavorable  sigms,  no  surgeon  will  be  wise  in 
treiihining. 

Should  evidence  of  coexisting  pya-mia  be  looked  upon  as  equally 
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liopeless  nnd  equally  negativing  the  use  of  the  trephine?  I  scarcely 
tliiuk  so.  Every  puryoon  knows  thfit,  althoujih  pyu'tiiia  is  usuiilly 
filial,  it,  very  occasionally,  ends  favorably.  Again,  in  treating  pyscruia 
resultinj?  from  periostitis  and  o8teo-niyelilia  elKcwhere,  we  are  not 
det«?rre(l  fron«  making  free  iiu'i.sions  ami  uxplnring  tlie  bone. 

Tlje  real  treatment  of  these  cases  must,  of  course,  be  really  pre- 
ventive— i.e.,  every  scalp  wound  should  be  rendered  aseptic  nnd  kept 
80  from  the  very  first,  however  slight  it  seems  to  be.  But,  as  this  pre- 
caution is  not  always  t«ken,  and  is  occasionally  impossible,  the  con- 
ditinn  of  the  pericranium  and  bone  should  be  explored  earlier,  at  the 
very  first  warning  of  rianger.  Instead  of  treating  such  a  case  an  a 
special  result  of  head  injury,  and  waiting  for  evidence  of  pus  between 
the  bone  and  dura  mat** r,  we  should,  I  think,  deal  with  it  as  we  do 
periostitis  and  ostitis  elsewhere;  that  is  to  say,  that,  in  cases  of  thin 
kinfl  where  there  is  reason  to  believe  that  the  bone  has  been  injuiedi 
especially  if  there  is  any  doubt  as  to  the  condition  of  the  wound 
throughout,  the  surgeon  should,  on  the  first  appearance  of  malaise, 
irritability,  headache,  nausea,  ehitliness,  explore  the  wound.  Any 
granuhitions  here  present  will  very  likely  be  at  a  standstilb  A  piece 
of  bone  will  probably  be  bare  and  perhaps  soft,  the  pericranium  infil- 
trated and  separating.  The  whole  area  of  bone  wliioh  is  thus  being 
deprived  of  its  pericranium  should  be  explored,  and  drainage  pro- 
vided. But  in  nearly  all  cases.  espc<-ially  if  ttie  Ijone  ia  softened  at  all, 
it  will  be  wiser  to  do  more,  and  open  the  bone  with  a  trephine  to  give 
vent  to  any  inflamniiitnry  material  in  the  di()loe,  to  previiit  sej)tio 
phlebitis  and  its  extension  to  the  sinuses,  and  to  save  tlie  inllannoation 
from  reaching  the  inner  tjible  and  dura  mater. 

The  above  dejicndu  on  tlie  fixed  eonviftinn  that  trciihining,  in 
careful  hands,  ami  with  due  precautions,  is  not.  in  it-solf,  a  ibuigerous 
operation  (p.  15<>l,  and  on  the  fact,  which  is  beyond  dispute,  that,  if 
these  cases  are  left  till  hemiplegia  prunounces  the  existence  of  intra- 
cranial ]>us,  they  will,  too  oftm,  be  U-ft  tuo  loiig,  as  this  waiting  will 
give  time  for  the  onset  of  pya^mic  infection,  and  for  the  araehiii>id  to 
be  involved  in  the  inflammation. 

The  operation  of  trephining  here  will  in  no  way  differ  from  that 
already  described.  Pus  welling  up  from  the  difiloic  cancc-lli,  or  a  fetid 
condition  of  tliese.  is  ominously  suggestive  of  impending  pya-mia.  If 
Buch  a  condition  be  present,  the  bone  should  be  freely  removed,  and 
disinfected  as  far  as  possible;  but,  from  the  probalile  extension  of 
thrombi  to  the  sinuses,  the  outloitk  is  a  very  dark  one.  If  ])us  be 
present  between  the  bone  and  <lura  mater,  it  must  be  thoroughly 
evacuated,  and  free  drainage  provided,*    The  condition  of  the  dura 


*  111  thes«  case*,  !ind,  in  fact,  in  any  trepliining  cases  where  llje  disclmrgts  sire  foul 
and  Itie  i^calp  lli«  nealofc'^llulitiK  or  erv!ti[>«la8,  ic««1  bontcic  acid  (attaturuUHl  uoluiion) 
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mater  should  always  be  examined  into,  whether  pus  is  found  super- 
ficinl  to  it  or  no.  If  it  pukute  freoh'  and  be  natural  in  appf^arance 
and  tievuiil  of  lymph,  nuthinL'  more  need  be  done.  If,  on  the  other 
hand,  it  huljure  into  the  trephini'-hole  devoid  of  pulsation,  it  should  l>e 
pun<'tnrffl,  tins  prrhaps  jriviii^'  vont  to  a  jet  of  purulent  Huid  from  the 
arachnoid  cavity.  If  tlio  araclmoid  is  seen  to  be  covered  witli  lymph, 
this  is  of  the  gravest  omen.  The  possibility  of  the  existence  of  cere- 
bral abHceHs  nnist  always  be  rrtnombered  in  these  cases,  where  nothing 
else  has  been  found  to  account  for  the  iicad  symploms.  The  symptoms 
and  treatment  are  fully  given  at  j».  18.'l. 

The  foUuwinji  cases  are  good  examples  of  this  most  diin;rcr(>us  con- 
dition of  ostitis  of  the  cranium  and  its  sf<pudii'  and  complications: 

The  first  case,  reported  by  Mr.  Hutchinson,*  show^  pytcmia  promi- 
nent rather  than  arachnitis  ;  the  sccond,t  also  Mr.  Hutchinson's,  shows 
the  reverse  condition — much  arachnitis  and  no  prncral  pyjrmic  infec- 
tion. The  thirds  one  under  my  uwn  care,  shows  both  arachnitis  and 
pvrt'mia  combined.  In  idl  pus  was  present  between  the  bone  and 
dura  mater. 

J.  \\'.,  ap'd  ten,  on  October  ir>tb  rcci-ived  a  larpe  Inceratrd  scalp 
wouml  from  a  dog  bite,  a  triangular  flap  of  all  the  tissues  of  the  scalp 
being  t<irn  up,  from  the  left  p:irietal  bone.  The  pericranium  was  not 
torn  up  excepting  perlinps  :it  a  ft'w  [n^inl*. 

Thi'  boy  was  admitted  into  the  Limdon  Ilntipiial  at  once,  the  flap 
of  skin  adjusted,  and  for  some  time  all  went  on  ]kerfect]y  well,  the  boy 
being  oidy  kept  in  bed  for  a  day  or  two. 

Oct.  -S.  He  did  not  eat  his  dinner  as  well  as  usual.  The  woimd 
was  looking  a  little  pale. 

Oct.  29.  While  up  and  at  dinner  he  Avas  noticed  to  be  cold  and 
ehivery.  A  very  severe  riijor  Pdlnwcd.  It  was  iinpos«;il)U'  to  ascertain 
whether  he  hud  headache  for  some  days  or  nca.  In  the  wound  the 
granulaticuis  were  pale  and  glassy,  and  a  sniidl  piece  of  dry,  bare  bone 
was  exposed. 

During  tJie  next  few  days  there  were  repeated  rigors  and  much 
headache. 

Nov.  1.  He  had  now  very  decidedly  the  aspect  of  pneumonio.  and 
the  breathing,  temperature,  [udso,  and  cough  conlirmcd  this. 

Nov.  2.  He  seemed  better  than  yesterday,  the  respiration  being 
more  easy.  There  is  not  the  slightest  sound  of  paralytic  weakness. 
Doubts  liave  been  expressed  as  In  whether  this  boy  is  or  is  not  the 
subject  of  pyremia.     He  looks  c^miturtalde,  excepting  for  llic  blueness 


4 


lotion  applied  hy  means  of  lint  fiyquend.v  wviteii  ami  renewe<l,  lo^eilier  with  a  dust- 
ing of  ioHofurm,  is  prefernhle  to  dry  ilre-^iiign  changed  less  freri'ienlly. 

•  C?ifi.  Surg.,  vol.  i.  p.  97- 

t  Xoe.  titpru  cU;  p.  102. 
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of  tlie  lips,  which  is  less  than  ypBtertlay.  That  he  is  sufTmng  from 
pneliin<n)ici  all  must  admit,  and  that  tlic  pncuinouia  ihieM  not  pruduce 
the  usual  train  of  gyniptuuis  (iir)  ruht-cnhjnil  sputum,  no  gfeut  dys- 
pnopa,  tongue  almost  clean,  etc.).  He  Ims  hsid  a  serits  of  rigors  of  the 
most  marked  chiinicter.  If  tlirre  li:ul  iH-t'u  but  n  single  rignr.  it  is 
very  ]>o«siljle  that  it  might  have  ln't-n  indicative  only  of  pneumonia, 
but  tlieir  recurrence  seems  to  me  to  denote  pytemia.  This  diagnosis 
is  also  favored  by  the  fact  of  his  apparent  improvement  at  times  and 
great  variations  in  condition. 

The  wound  was  now  secreting  a  very  fair  quantity  of  healthy  pus. 
Its  granulations  are  much  better  than  the}-  were,  ami  fairly  florid. 

During  the  next  three  days  the  tlioraeic  synij)t«)ms  iruMeaaed.  He 
emaciated  rapidly.  Consciousness  was  perfect  to  the  last,  and  he  had 
neither  paralysis  nor  eonvulsions.  All  traces  of  gnmulationi*  dis- 
appeared from  the  wound.     Ho  died  November  7. 

There  were  very  numerous  pya-mic  deposits  in  the  lungs, liver,  and 
spleen.  Beneath  the  scalp  wound  was  bare  and  greenish  heme  the 
size  of  a  crown-piece.  The  edges  of  the  wound  were  thin  and  loose, 
and  the  pericranium  was  alsn  loose  over  a  surface  as  large  as  the  palm 
of  the  haiid,  comprising,  in  fact,  nearly  all  the  parietal  bone.  There 
was  a  recent  sear  in  the  scalp,  crossing  the  vertex  transversely,  just 
above  the  landnlniel  suture;. the  perierauiuin  here  was  thickened  and 
inrtamcd,  and  the  VHUie  on  both  si<b.'S  of  the  stigiitul  suture  here  was 
green.  On  applying  the  trephine  at  this  spot,  dirty-green,  fetid 
pus  was  exu<le<l  on  the  inner  surface  of  the  bune.  It  must  be  observed 
that  this  portion  of  inliariied  i)one  extended  ou  each  side  of  tlie  sagittal 
suture,  and  that  it  was  under,  not  an  o]jen  woinui.  but  a  soundly 
hejiled  one. 

E.  irl.,  aged  ten,  was  admitted,  July  21,  into  the  L(mdon  Hospital 
with  very  extensive  laceration  of  the  scalp  ou  the  left  side,  laying 
bare  the  parietal  bone.  During  the  first  few  days  he  took  his  fi»od, 
was  j)erfeetly  conscious,  and  se<'nu'd  to  lie  doing  well. 

July  26.  Bone  a.s  large  us  a  crown-piece  is  exposed,  white  and  dry, 
above  the  left  ear. 

July  2d.  A  strong  rigor. 

July  30.  Wound  without  granulations,  looking  glazed. 

July  31.  Very  restless.  Uses  all  his  limbs  at  times,  but  the  letl 
ones  much  better  than  tlic  right. 

Aug.  1.  The  skull  was  trephined  in  the  middle  of  the  exposed 
bone  two  inches  directly  above  the  left  ear,  The  dura  mater  was 
covered  with  yellow  lynijih.  It  pulsated  pretty  freely.  On  cutting 
through  it,  about  a  drachm  of  thin,  jjurulent  fluid  jetted  uut.  The 
visceral  arachnoid  was  seen  to  be  covered  uitb  lymph. 

Aug.  2.  He  still  uses  his  left  arm^  but  never  his  right  bund.  When 
the  bruin,  which  l»ulgcd,  pulsating,  into  the  wound  wns*  pressed  back^. 
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lliin  ]ius  ran  out  in  considerable  quantity  from  the  arachnoid  cavity. 
His  aspect  was  that  of  a  patient  in  the  very  last  stage  of  fever.  Death 
took  place  on  August  3. 

The  lioiie  around  the  trephine-aperture  was  dry  and  preen.  Every- 
where on  the  left  side  tfie  parietal  arachnoid  was  concealed  by  a  thick 
deposit  of  puro-lyinph,  whilst  everywhere  on  the  riglit  side  tlie  mem- 
branes were  perfectly  free  from  deposit,  polished  and  glistening.  The 
superior  Itmiritudiiial  sinus  contained  purifomi  fluid.  The  skull  at 
the  seat  of  injury  was  discolored  over  an  extent  almost  a$>  lar^e  as  the 
palm  of  the  hand  ;  adjacent  to  it  were  other  patches,  greenish-yellow, 
opaque,  imd  noir-vascular.  There  were  no  pya?mic  deposits  in  the 
lungf  or  in  the  viscera  of  the  abdomen. 

K.  S.,  aged  forty,  8lii>ped  while  getting  off  an  omnibus.  January  22, 
1877,  and  was  admitted  into  Guy's  Hospital  under  Mr.  Howse's  care 
with  u  !»calp  wound  four  iiu-lies  long  exposing  tiie  right  parietal  bone. 

Owing  to  some  oversight  the  wound  was  not  dressed  at  first  anti* 
septically,*  the  discharge  became  offensive,  and  erysipelas  of  the  scalp 
setting  in  she  was  tran.«ferred  to  my  care  on  February  1.  At  this  time 
almost  the  entire  right  parietal  bone  was  exposed,  owing  to  sloughing 
of  the  pericranium. 

Incisions  were  made  where  needful,  drainage  tubes  introduced,  and 
in  a  W'W  rUiys  the  cryisi|>elafi  had  subsided,  and  the  wound  wtig  swett. 

Feb.  11.  She  had  a  rigor  for  the  lirst  time. 

Feb.  13.  There  was  some  paralysis  of  the  left  side  of  the  face  and 
tlie  loft  Iim1i8.     The  temperature  was  104*. 

Feb.  15.  The  hemiplegia  becoming  more  marked,  1  trephined 
through  the  exposed  bone,  about  one  inch  above  the  right  parietal 
eminence.     Pus  was  met  with  in  the  diploic  eanoeUi. 

On  removing  the  crnvvn  of  bone  an  ounce  of  thick,  foul,  greenish 
pus  Welled  up.  Tlic  inner  surface  of  the  bone  was  very  rough,  the 
dura  nt.'iler  which  corrcsponde(J  to  it  being  covered  with  velvety 
granuiiitina!+.  As  the  dura  muter  did  not  jmlsate,  it  was  punctured, 
but  without  result. 

The  iKitient  became  more  conscious  after  the  operati<m,  but  soon 
lap8e<l  again  into  a  semi-comatose  state.  Convulsive  seizures  of  all 
the  limbs,  with  twitcbings  of  both  sides  of  the  face,  then  set  in  and 
continued  till  the  patient's  fleath,  on  February  17. 

The  ]inrict.nl  bone  was  found  to  be  dying  for  a  considerable  area, 
the  diploe  licing  green  an<l  offcn.^ive.  The  pus  seemed  all  removed 
frum  the  dura  mater,  but  there  was  suppurative  arachnitis  over  tlie 
right  liemisphere,  reaching  up  to  the  falx  in  one  direction  and  the 
base  in  the  other,  but  stopping  short  of  each.  There  were  numerous 
pya-mic  abscesses  in  the  lungs  and  liver. 
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TREPHINING  FOR  MIDDLE  MENINGEAL 
ELfflMORRHAGE.*    (Figs.  44,  45.) 

Indications. — When  a  patient,  after  receiving  an  injury  to  the 
head,  has  shown  several  of  the  symptoms  given  below. 

It  is  noteworthy  that  the  injury  and  amount  of  violence  vary 
extremely.  While  most  frequently  serious,  as  in  falls  on  the  head, 
the  violence  may  be  extremely  slight,  as  when  a  patient  slips  going 
downstairs  and  strikes  the  head  against  the  wall,  when  a  boy  receives 
a  blow  from  a  cricket-ball,  or  when  a  child  has  a  fall  of  2  feet  6  inches 
out  of  a  swing.  From  this  the  following  conclusions  follow  naturally  : 
(a)  That  in  the  cases  of  severer  violence,  laceration  or  contusion  of  the 
brain  are,  only  too  frequently,  complications  ;  (6)  where  the  violence 
has  been  slighter,  either  no  fracture  may  be  i)rcsent,  or,  if  one  be 
present,  it  is  often  only  a  mere  fissure,  and  may  involve  the  internal 
table  only. 

i.  Interval  of  Omsciou»nes8  or  L  cidity. — This  interval  between  the 
stunning  effects  of  the  injury  or  concussion  and  the  onset  of  com- 
pression from  the  effused  blood  varies,  when  present,  in  length  from 
a  few  minutes  to  several  hours.  In  about  half  the  cases  it  is  well 
marked.  In  a  second  class  it  is  but  little  marked,  and  may  easily  be 
overlooked  altogether.  In  a  third  and  last  set  of  cases  this  interval 
is  never  present  at  all,  owing  to  (1)  The  presence  of  a  very  large  haMU- 
orrhage  producing  compression-symptoms ;  (2)  Coexisting  depression 
of  bone;  (.3)  Coexisting  injury  to  the  brain;  (4)  Drunkenness  of  the 
patient. 

ii.  Condition  of  the  Limhs  m  to  Hemiplegia,  Paralysis,  Rigidity,  etc. — 
Hemiplegia,  though  well  marked  in  a  large  proportion  of  cases,  must 
not  be  looked  upon  as  essential,  and  middle  meningeal  ha'morrhage 
must  not  be  overlooked  because  hemiplegia  is  absent,  ill-marked,  or 
replaced  by  some  other  condition  of  the  limits.  At  least,  the  following 
seven  conditions  of  the  limbs  may  be  met  with  in  middle  meningeal 
hfemorrhage. 

(^a)  Hemiplegia  present  and  well  marked,  the  leg  or  arm,  and 
usually  both  when  taken  up  and  let  go,  dropping  like  those  of  a 
corpse.  This  condition  is  present  in  probably  one-third  of  the  cases. 
It  is  notew^orthy  that  occasionally  the  hemiplegia  is  on  the  same  side 
as  that  injured,  the  extravasation  taking  place  on  the  side  oj)posite  to 
that  struck. 

{,S)  Hemiplegia  present,  but  little  marked.  In  these  cases,  Avhich 
are  not  uncommon,  the  extravasation  may  be  overlooked.  They  fall 
into  at  least  tvA'o  divisions.     In  one  the  hemiplegia  is  little  marked 


*  For  fuller  information   on    this  most   important  subject,  I  may,  perhaps,  refer 
the  reader  to  an  article  contributed  to  the  Guy  s  Hasp.  Reports,  1886,  p.  147. 
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throujriiout,  owinjf,  porliaps,  to  some  power  of  accommodation  on  the 
part  of  the  brain,  or  to  the  circulation  remaining  feeble,  owing  to 
coexii^tinji  shock  from  the  time  of  the  injury  to  the  moment  of  death. 

In  another  group  of  cases,  tlie  hemiplegia  is  ill  marked  because  of 
l>rief  duration,  coming  on  as  it  <h>es  in  these  cases  towards  the  close, 
togetluT  with  coma,  giving  but  little  warning  and  leaving  but  short 
time  for  interference. 

When  tliere  is  juiy  doubt  as  to  the  existence  or  degree  of  hemi- 
l)legia,  the  following  tests  should  be  carefully  made  use  of:  whether 
the  patient  resists  on  tlie  surgeon  attem})ting  to  move  the  limbs ;  the 
power  of  the  grasj),  if  any  ;  the  result  of  pricking ;  whether  the  patient 
moves  either  of  hisHiands,  ((r  which  of  them,  when  the  cornea  is  cant- 
fully  touched  or  the  cilia  gently  pulled. 

{r)  Hemiplegia  present,  but  temporary.  A  very  rare  condition, 
produced  probably  l)y  the  brain  being  able  to  accommodate  itself  to 
the  blood. 

(ft)  Monoplegia,  or  the  [)aralysis  more  marked  in  one  limb  than  the 
other.  .\  rare  condition,  as  tlie  liaMuorrhage  generally  makes  pressure 
upon  all  the  motor  area. 

(e)  (General  paralysis.  Another  rare  condition,  the  existence  of 
whicli  may  be  explained  by  a  very  large  clot — e.g.,  on  the  left  side, 
rapidly  etl'used  an«l  making  pressure  through  the  left  side  of  the  brain, 
upon  the  right  as  well,  or  by  coexisting  extravasation  into  the  brain 
substance  itself. 

(C)  Absence  of  any  paralysis.  A  very  rare  condition,  and  one  which 
is,  perhaps,  duf  to  the  blood  eil'useil  from  the  middle  meningeal 
artery,  lin«ling  its  way  through  a  fracture  in  tiic  skull,  beneath  the 
scalp. 

(ij;  Limbs  rigid,  convulsed,  or  twitching.  It  is  only  too  probable 
here  that,  in  addition  to  middle  meningeal  extravasatiim,  contusion, 
or  laceration  of  the  brain  substance  will  be  found  at  more  spots  than 
(jne. 

iii.  Condition  of  the  Puiiilx. — Whilst  this  may  be  various,  there  are  at 
least  three  conditions  which  are  most  important. 

(«)  If  the  pupils  are  natural  as  reganls  reaction  to  light,  the  com- 
pression of  the  brain  is  j)robal.>ly  recoverable  if  trephining  is  immedi- 
ately performed.  Furthermore,  it  is  prt)bably  a  case  of  compression 
only  of  the  brain,  without  other  injury. 

(,5)  If  the  pupils  are  insensitive,  often  at  tlie  .same  time  dilated,  the 
comi>ression  is  i)robably  extreme,  and  while  trephining  is  urgently 
calletl  for,  it  is  less  i»robable  that  in  these  cases  the  brain  will  recover 
itself  after  removal  of  the  clot. 

(;  )  If  one  pupil  is  found  widely  dilated,  the  other  being  natural  or 
contracted  in  size,  and  if  the  dilatation  be  present  on  the  side  injured, 
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in  other  words,  oppositt?  to  the  »n\v  |iar:ilyze*l,  it  is  a  most  vnlunlik' 
Bijfn,  the  exphinatiun  of  which  we  owe  to  Mr.  Hutchinson.* 

Tjiken  with  otlier  evidonce  of  mifhllo  nicninfienl  extravasation  tins 


condition  of  the  pujul  |»oint8  to  ii  i:irj;e  oh)t,  roacliin^  chiwn  into  the 
base  onri  prcs-^inp  forwards  upim  the  sphenoidal  tissure,  and  ttius  coni- 
presginp  the  third  nerve. 

iv.  TTte  Pulse.. — This  will  vary  according  as  the  case  is  one  of  wull- 
markod,  nnrtonidirated  extravawition,  or  complicntod  with  contusion 
or  laceration  of  the  brain  ;  and,  if  tlie  concussion  stajre  ha.*-  been  severe, 
according  to  the  degree  1o  wliich  the  heart  has  recovered  from  thi>?. 

In  wcll-niarked  uncoinpliratcd  cnrnprcssidn,  thr  jmiIsc  will  be 
slower  than  nornini — t:(j.,  Gli,  oli,  and  still  fulHng,-42.  and  usually  tionie- 
what  full  and  laboring. 

V.  Ojiiw,  or  UncoviiciovsTif«ti. — With  reganl  to  this,  the  following 
points  should  be  borne  in  mind  : 

(a)  The  degree  of  unconsciousness  will  vary  with  tlie  size  of  the 
branch  injured,  and  the  raf)idity  with  wliich  the  blood  in  ett'ust><l. 
Where  the  cflusion  is  rajtid  and  the  conijjnvs.sion  great,  the  coma  may 
bo  as  deep  and  compiete  as  in  apoplexy.  But,  in  other  cases,  it  will 
be  found  that  though  the  coinu  is  api)arently  deep,  this  is  not  really 
so,  thus  the  patient  may  moan  ounKtnntiy,  or  may  n>ovc  his  limbs 
feebly  when  disturbed. 

(/3)  The  commencing  coma  may  be  taken  for  natural  .'jlecp,  or 
drunkenness,  in  which  conditions  the  ])aticnt  may  be  allowed  lo  lie 
till  it  is  too  late. 

(y)  In  a  few  cases,  the  onset  of  the  coma  is  dtfcrn-d  till  lati-,  its  on- 
set is  here  sudden,  its  course  rapid,  and  it  generally  ends  in  death. 

\i.  lietf pi  ration. — This,  in  well-marked  cases,  is  often  stertorous  and 
gomewhat  slow.  In  cases  wliere  stertor  has  not  supervened  to  call  at- 
tention to  the  existence  of  compression,  other  and  still  graver  altera- 
tions in  the  breathing  may  be  present,  alterations  which  an'  warnings 
that  the  end  is  not  faroU",  and  that,  in  the  case  (»f  int<'n(b-d  tre]ihining, 
there  is  no  time  to  lose— viz.,  catchy,  short  res[)irations,  cyantjsis,  and 
gasping,  irregular  breathing,  ceasing  for  intervals  often  or  tifteen  sec- 
onds, and  then  rejieated. 

vii.  Slate  of  St'alj). — Wlien  the  history  is  deficient,  or  when  the  signs 
of  compression  are  not  well  marked,  ecchymosis  or  contusion  of  the 
parietal  and  temporal  regions  giving  rise  to  a  pul(»y  or]>utry  feel  are  of 
great  value.  This  condition  will  he  especially  markerl,  when  the 
hternorrhage  from  the  middle  meningeal  artery  is  iindijig  its  way 
through  some  fracture  into  the  tissues  of  the  scalji.t 


*  On  Compretision  of  tlie  Brain  :  Lorut.  Hotp.  Rtporit,  18(>7,  vni.  iv.  p.  20 
t  Tli»?re  in  ii  jj<xk1  sjiiH-inii'iii  uf  this  in  Si.  <»««rge's  II(u«|}]IhI   Museum,  Serieo  No.  4, 
figured  by  Mr.  Ilolinexi  in  tiis  TiiMtiae  on  6ur</i;ry,  -ttli  ed.  p.  140,  l"ig.  liU.     It  sliowa  the 
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Treatment, — Enrly  trephining  should  be  performod  as  follows: 
Theeciilp  should  bo  shaved  widel}',  for  the  lihoral  application  of  ice, 
later  on,  if  needful.  No  aniesthetic  should  l>c«  ;j;ivL'U  if  the  patient  is 
unconscious  or  the  re8]>iration  failing.  The  head  hcin^  6upp«>rt<^}  on 
sand-bjips  or  n  fini]  jtillow,  thi*  middle  nK'nin^ruid  area  on  the  side, 
which  is  hrui.sed,  and  on  the  side  oppo!»iti-  to  the  licniiplegia,  is  ex- 
plored by  turning  up  flaps  with  a  free  crucial  incision,  the  centre  of 
which  ih  H  inch  behind  the  external  au«litory  meatus,  and  I  inci 
above  the  zygoma.  The  brisk  ha-morrhuije  wliich  now  usually  takes' 
place  will  be  best  arrested  by  applying  Si>encer  Wells's  forceps  in  the 
blfH'dinir  j)oints,  the  forceps  thus  not  only  arresting  hfcmorrhage,  but 
acting  an  retractors  also  (Fig.  42).  The  pericranium  is  then  carefuUy 
separated,  and  any  fissure  or  fracture  looked  for  on  the  bone.  Whether 
one  is  found  or  no,  a  crown  of  bone  is  next  removed  with  a  full-sized 
trephine.  When  this  has  exposed  the  clot,*  ha-'morrhage  may  be  still 
going  on,  warning  of  which  will,  perhn]>s,  be  given  by  the  pulsation  of 
the  clot.  This  being  removed  by  a  small  lithotomy  scoop,  one  of 
Volkmann's  spoons,  or  the  handle  of  a  small  teaspoon,  the  hieinor- 
rhaj^e  may  cease,  or  it  may  continue  profusely,  welling  u|)  from  a 
point  tjuite  out  of  reach.  In  sucl»  cases,  the  surgeon  may, after  saving 
his  patient  from  the  dangers  of  compression,  have  to  face  those  of 
most  serious  hicmorrliage.  In  su<'h  a  confingency,  the  following  steps 
may  lie  made  use  of:  (1)  The  (jse  of  cold,  either  in  the  shape  of  largie 
ice-bags  over  the  side  of  the  fnce^head,  and  neck  (M.  Beck),  or,  iia  a 
freezing  mixture,  tliree  pnrt.-?!  of  salt  and  two  of  ice  (Howse) ;  (2)  Press- 
ure, by  suturing  the  edges  of  tlie  wound,t  «»r  by  digital  pressure  on 
the  common  carotid  ;  (3)  If  the  Ivleeding  spot  is  found  by  the  aid  of  a 
pointed  probe  to  lie  in  a  dit^tjint  bony  canal,  the  hiemorrhage  may. 
porhap.^i,  be  arrested  by  plugging  tliis  camd  with  a  tinj'  woo<len  peg  ;  J 

pnrieltti  Iwine  of  a  cliiM.  aae/t  five.  In  wliirh  a  (f:i|>inK  fi-wnre  rrm^^n  ll>e  croove  for  the 
miiitlle  ni«?ninKe(il  nnery,  pnxldi'ing  con>i<lpnil)le  extriiviisiition  insiile  the  skull,  aod 
Btill  innre  exiernallv. 

*  Perlm|»t  another  crown  of  Ikiiu'  mu»t  he  removed  (o  do  this  Thus,  in  one  cfl«e, 
wlipn  irpiihiniiifi;  over  the  ininU  uftlie  iiiidille  meningenl.  I  rn me  down  on  the  pro- 
liin^f-r]  liiil-like  extremity  nf  u  hiiKC  i'l<U.  roiching  fitr  away  ii|nvard>i  ami  buokwitnts 
and  dne  I"  h  hrntu-h  hein^  upt^iied  at  minie  diHiitnce  hy  ii  hhmI  txlenHtve  fi.<wnr«. 

t  Thlncfln  only  1*  cnrried  oui  iindnr  wrlniu  coudiiionw,  n«  when  the  edges  of  the 
wnrind  nee  i-le»n  cut,  of  the  siirgeon'K  own  inakin;;,  and  also  when  the  surgeon  ia  »hle 
to  riep  his  )i;UieiU  .it  Khort  inlPr^-nls,  nr  l<>  le.ive  liim  in  i'om[>flenl  hsnds;  otherwi»«.  if 
th»*  JiieiiMirrhnKr*  jKersiNr,  ihis  addilit>niil  preniution  niny  iixTciise  the  risk  <ifthnt  eom- 
(ir<!s»inn  which  ihe  o|i«>rnli;i»o  had  been  ii>tt*tii)ed  tn  tiljviale. 

I  Tliin  wrti  su({^es[ed  by  Mr.  T.  Smith, am!  need  succewifiilly  by  Mr.  Wtllett  nnd  Mr. 
n.  ?*Iiu>ih,  at  St.  Rnrlliolomew's  Iloi^fiiial  in  riisua  of  hreniorrhage  from  the  de^icemling 
(mlnline  artery  [C'tin.  Soc.  Tinnt.,  vol.  xi,  p.  711, 
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HJ^MORRrrAGE, 

(4)  Tlic  above  means  failing,  which  is  unlikely,  ligature  of  tlieexternnl 
carntiil  had  bettt-r  be  resorted  t«.* 

Wbetlier  tljc  surgeon  glionld  roniiiin  satisfied  with  a  single  trephin- 
ing and  partial  removal  of  t!iv  elot,  or,  luivinj;  exjiosed  the  clot,  pro- 
ceed to  remove  the  skull,  nnd  then  tlie  l)l<)od,  more  extensively,  is  as 
yet  doubtful.  For  the  present,  and  until  a  larger  number  of  cai*es  in 
which  trephining,'  has  been  performed  for  this  ha-morrhajare  have  been 
collected,  tluit  surgeon  will  probably  be  wiser  who  rnsts  satisfied  with 
a  simple  trephininjr,  using  a  full-sized  instrunniit  and  trusling  U>  the 
"  safety-valve  action  "  t  which  this  ensures  for  the  brain. 

Pro^OSis. — With  reference  to  tbiH  ]ioiiit,  T  (nay  ipiote  the  follow- 
ing remarks  from  my  paper  in  the  (iin/'n  Hnsp.  lir^s.,  vi>l,  xliii.  : 

"The  chief  pointe  on  which  this  fb,'|)ends  are,  wbetlier  tlie  middle 
meningeal  extravasation  is  probably  etinqilicated  witii  such  injuries 
as  extensive  fractures  and  brain  injury,  anil  ser-nudly  upon  the  date  af 
the  trephining,  and  whether,  at  this  time,  the  brain  recovers  itself 
quickly  or  not.  With  regard  to  the  former,  or  the  existence  of  com- 
plic;ttious,  tlie  surgeon  will,  if  aske«i  to  state  the  probable  result,  base 
his  opinion  on  the  history  of  the  case,  the  severity  of  the  violence, <■>'/., 
height  of  fall,  wht-ther  any  interval  of  lucidity  has  been  present,  and, 
if  so,  for  how  long  and  how  far  this  has  been  well  inarke<l,ho\v  far  the 
symptoms;  of  eompres.sion,  well-rlefiued  hemiplegia,  the  falling  pulse, 
the  stertorous  breatluug,  ••tc,  are  present  ur  replaced  l)y,  or  con;]>li- 
cated  with,  those  symptoms  which  are  believed  to  j>oint  rather  to  lacera- 
tion or  contusion  of  the  brain  and  its  membranes — viz.,  rr.><tlcssness, 
convulsive  movements  ttr  twitihings,  pul.se  <|uiek  an<l  sharp,  and  other 
evidence  of  pyrexia,  which  show  that  inflammation  of  the  brain  has 
probably  supervened  upon  the  injury  to  its  substance." 

The  seventy  cases  on  whii-h  the  id»ove  paj>er  was  based  appeared  to 
fall  into  the  three  following  groups: 

A.  The  MkM  Hopeful  CnneH  for  Trephinhu/. — Violence  comparatively 
slight;  laceration  of  nuddle  meningeal  artery  or  its  hranches  ;  fr.-mture 
of  skull,  if  present,  slight,  and  localized  to  side  of  skull,  i.e.,  not  im]di- 
cating  base ;  compression,  but  litth- or  no  contusion  or  laceration,  of 
bn\in.     Twenty-seven  cases. 

B.  Lr.is  Hopeful  Caufs. — Violence  greater;  laceration  of  mifldle 
meningeal  or  its  branches  ;  fracture  inijilieating  base,  i.e.,  middle  fossa; 
Borae  injury  to  brain,  but  this  only  trivial.     Twenty  cases. 

*  Ligature  of  the  common  enrotitl,  if  preferred,  it  Jimiified  by  a  MKtceNnfn]  cum  re- 
mrdeil  by  Dr.  Liddell  lAtnrr  ,fnum.  Mett.Sei.,  v()l.  Ixxxi.  p.  344',,  in  wliicli  w^cotnlMry 
Itwniorrhcge  from  tit**  n)id(.ilo  uieiiitigcsil  artery,  llirte  w<»ek»  nfrer  a  sJicU  wnuud  in  ilie 
teiii|Hirnl  rtxifOi  wa.sdiicM'e.'ofiillv  nrreMlwl  l>y  ii(;nlitr«' of  (lie  loniiiion  raniiiil.  The  atl- 
ditiritiril  sfK-cinl  risks  of  (his  nperalion  nre,  however,  well  known. 

t  Mr  Uhtcxw  iJecIt,  Mtd.  Tmtt  and  Onutte,  1887,  vol.  ii.  p.  l»9. 
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C.  Casei  }rroh(thly  Hopelea  from    the  Ft  rat. — Violence  very   prcat; 
laceration  of  middle  inoningcal  or  its  brunches;  fracture  of  skull  very 


Fio   44. 
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MWl'llo  moulTifn^al  h(rtncjiTh«ft»?  wllli  t.'XU-Mi<ilvi'  fmrmre  of  ihe  skull.    Prep.  iSOf^.  Ouy'ii  Be 
pitui  Muhi'iiin.    From  the  Kcverity  of  the  frartun-  wlilcb  iitvulrca  vHult  aud  l>ii»«  »ucli  (t  i 
give*  very  Utile  hope. 

ext<*n8ivo,  porlinps  inipliratinji  sovprjil  bonrsiind  sutures,  boll j  in  vault 
and  hnse;  iiijiuy  U>  brain  very  scveri'.     Twenty-three  cases. 

TREPHINING  AND  EXPLORATION  OF  CfEREBRAL 
ABSCESS  DUE  TO  INJURY. 

Indications  for  Exploring;  Symptoms  and  Diagnosis  of 
Traumatic  Cerebral  Abscess. — Maciy  of  these  are  given  at  gome- 
vvliat  fuller  K-n^'lli  when  that  Wtvuv  i>f  eerebral  abscess  which  is  one  of 
the  results  of  otitis  media  is  tliscussed  at  y.  105.  To  begin  with,  there 
is  tlie  history  of  an  injury*  with  primury  brain  symptoms,  e.g^  oon- 


*  This  may  have  l)een  a  stub  with  a  knife,  p.  Ifi2,  a  grtMs  of  head  witli  nionieiitary 
cnnciiKKJon,  n  fnicliire,  u  Itlnw  with  a  stone,  a  glanring  liiillet,  etc.  But  the  help  in  the 
case  whicli  ihe  hislurv  of  uii  injury  gives  is  not  alwitVH  (trosciit,  iinii  ihit  is  ,in  iiidiLit- 
ti<Hi  for  iilwnvfi  exuiiiininj;  fitr  nny  vfoiinil  or  war  niiil  t-xph>r»ii)3;  it.  however  tjnim- 
porl.nnl  it  m«y  wcm  to  l>e,  in  lliese  caws.  TIuh,  in  the  fipjlnwing  ctise  (Miilke,  StfM. 
of  Surg.,  vol.  i.  p.  G2(i),  tlie  necrcMiB  might  htive  tiei'ti  overlooked,  and  the  lit  and 
rigidity  put  down  tn  unotlier  i-mist'.  \  niiddle-.-i^ed  woninn,  hnving  fnlien  thitrn  in  a 
fit  ill  n  neintdtoring  street,  wua  hroiigln  lo  ilie  Middlesex  Htwpittil.  She  wiis  iincon- 
sciuiix,  nnd  her  k'Tt  :irm  uiid  leg  were  rigidly  flexed.     Uii  iier  right  loniple  was  n  small 
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cussion  lasting  a  variable  time,  but  usually  brief.  If  no  suoli  injury 
OB  fracture  and  depression  of  the  skull  exists,  and  if  no  laceration,  etc., 
of  the  brain  hns  occurred,  there  now  often  follows  a  latent  period 
devoid  of  brain  symptoms,  which  may  last  from  a  few — <■.</.,  f(fur — 
days  to  three  or  four  weeks  or  nuich  longer.*  This  latent  [>eriod  is 
succeeded  by  brain  symptoms  inereasirig  in  severity  and  gninjj;  on  to 
those  of  compression — viz.,  headaclxe  felt  over  the  side  injured,  but  not 
necessarily  most  intense  at  the  injured  spot;  nausea  or  vomiting; 
some  pyrexia,  but  the  temperature  usually  rises  slowly,  if  it  rises 
above  normal  at  all.t 

Other  symptoms  are  mental  dulness.  the  answers  lonjr  delayed  but 
intelli{£cnt  when  they  come,  a  slow  pulse,  jierhaps  riijor.'',  progressive 
emaciation,  perhaps  accompanied  by  vomiting.  Whether  local  nerve 
symptoms — e.ff.y  disturbances  of  sensation  and  motion — are  present 
must  depend  on  the  position  of  the  abscess.  If  the  injury  has  been 
over  the  motor  area  (Fig.  48),  nerve  symptoms  may  be  clearly  marked ; 
but  if  over  the  anterior  part  of  the  frontal,  or  tempero-sphenoidal  J 


fi*lering  wound,  leniling  lo  necrcvset)  bone.  On  |>errnraiinK  tliis  willi  a  trejihine,  Bovernl 
ilnicbnis  of  ptiR  were  rnrcilily  ejecletl  (u  Home  disiance  llir(tt]^]i  n  Hlwighy  liole  in  the 
dim  mater.  The  spiistic  rigidity  of  the  left  arm  «nil  Ick  irnitie<liately  fiistippeared,  bill 
the  |t8tieni  wion  die«l.  At  ilie  txnminntion  of  the  iKnly,  the  empty  rarity  of  n  litrge 
fllidcem  IMS  fonnH  In  the  nnterior  lftl)e  of  (he  rijtht  c'erel»rnl  iR'Hiin^diere. 

*  As  in  M.  Dupiiyiren'H  nnd  Prtif  Nancpede',-)  casen  nl  p.  1(52;  so,  too,  in  ft  ease 
of  Mr.  llidkt'V,  alluded  to  in  a  font  note,  p.  182,  (he  patient,  an  errand  iMiy,  ounlinned 
lo  work  for  seven  weelcs  nfter  the  i'ljnry,  more  or  le«8  headache  being  present  all  the 
time;  retching  nnd  hemi|>Ie}rin  then  coming  on. 

+  On  this  point  I  would  refer  my  readers  lo  p.  190.  Dr.  NiiiuTwle  {lor.  supra  cit., 
p.  96)  write*  ihtw:  "I  believe  th:«t  an  nhscens  involving  the  cereliral  ti>«iies«  alone  will 
be  accflnipnnie<l,  in  mtwt  cn^e^,  by  a  rubiiorinal,  or,  at  lenst,  a  normHl  le[ii[»eritiiire. 
^Vhere  a  high  lempen^tiire  is  noted,  either  the  pus  collection  \n  simply  a  IcK-uliited 
•npptimtive  nmchnitis  limited  hv  iidlu'^iotiM,  or  there  ii  a  tnenirifcilis  in  iiddition  lo  the 
iib«ce!w."  Dr.  Nancrede  qitnie«  Itrieily  a  cn*e  recorded  hy  Dr.  H.  L  Brown  {Host.  Med. 
and  Surij.  Jnum.,  December  29th,  1881,  p.  tilO)  in  which  the  Icrnperatiire  won  97° 
for  eleven  davB.  Mr.  Hulke  {Sy^t.  of  Surff,,  vol.  iii.  y  C2T,  628)  gives  two  cn.ses  of 
cerebral  iilif»re.».s,  in  which  he  trephined  succeKsfiilly ;  the  temperatHre  wo.*  subnormal 
in  both.  More  ritrely,  the  tenipentlure  Hhows  eoiisidemhle  HncinntionK,  sl!«  in  m  case  of 
Dr.  Bumey  Yeo  [Bnt.  Med.  Joiu-n.,  1ST9,  vol.  ii.  p.  84)  in  whit'h  most  reinnrkable 
temperatures  ninged  during  the  last  twelve  days  of  the  patient's  life,  from  9i°  to  105°, 
these  beinjj,  an  Dr.  Yeo  point<t  out,  roughly  divisibJe  into  a  [>ertod  of  high  tem|>emture 
nnd  n  f>erirHl  of  low  temperature.  During  the  former,  there  were  no  bruin  syjuptouia 
proper,  and  during  the  latter,  there  were  bruin  symptom*.  More  rarely  still,  tlie  tem- 
perature conlinues  high  throughout,  80  that  the  caise  may  be  uiistuken  for  one  of  con- 
tinued fever. 

t  Willi  regard  to  this  part  of  the  brain,  in  which,  com parn lively  .speaking,  large 
oollection»  of  puH  are  oflen  found,  Dr.  Yeo  Hoe.  tmpra  eit.,  p.  H8.'j)  quotes  ihe  following 
remark  from  Hugenin  (Ziemssen'H  C'yduptrdia.,  vol-  xii.):  "The  difficnlly  of  diajfnosis 
i»  invreaeed  by  the  circDmstunce  that  no  bauds  of  fibre!<,  which  are  direct  conditctom  of 


182 


OPERATIOXS  ON   THE   HEAD   AND   NECK. 


lobes,  they  may  be  entirely  absent.  Tlius  hetniplegia,*  a  paralyg 
limited — e.g.,  of  upper  limb,  and,  later  «in,  gradually  increasing — epi- 
It'jitic  seizures,  spasms,  spastic  rigidity,  all  liave  been  met  with,  but 
nui.st  by  no  means  be  relied  upon,  and  even  when  paralysis  is  pri.»sent 
it  may  escape  observation,  as  when  there  is  slight  ]>aralysis  of  the 
muscles  of  the  lower  half  of  the  left  side  of  the  face,  and  some  loss  of^J 
power  in  the  left  hand  luid  arm,  but  only  tem|M>rary.t  ^H 

Fin:illy,  the  surgeon,  who  is  watching  what  he  believes  to  be  a 
ceroViral  abscess,  must  always  rememl>er  that  after  a  period  of  laitency, 
which  may  last  weeks  or  more,  acute  symptoms  may  set  in  suddenly 
and  (juickly  close  in  death. 

Sucli  a  case  is  given  by  Dr.  Fagge  {Mediciney  vol.  i.  p.  551).  In  1876, 
a  girl,  aged  eighteen,  was  admitted  about  5  p.m.  into  Clinical  Ward, 
Giiv't^  Ibisjiital.  .She  had  for  six  days  been  suffering  from  sickness 
!Mul  diaritm-u,  with  severe  headticbe,  so  that  she  was  said  by  the  med- 
ical mini  wlio  attended  her  to  have  typhoid  fever.  She  then  spoki 
rationally,  and  answered  questions  put  to  her,  but  seemed  odd  in  her 
manner.  At  8  r.M.  she  suddenly  made  a  great  noise,  then  became 
partially  insonsilrle,  but  capable  of  being  roused.  She  seemed  to  have 
left  lu'tniplegia.    An  hour  latter  she  all  at  once  ceased  to  brcuthe.+   In 


ss  ^J 


•enxiliility.  or  motion,"  pHMS  (hmirgh  this  lobe;  and,  tliprefore,  Hn  afawcen  here  "  inny 
attain  a  fun.xiderahle  wizo,  anfj  niny  rtiase  genemi  4iyniiunni«  of  compraMion  befurv  %n,r 
diHtinct  Kvini>ti>rii  of  Incnl  ilisease  aroiiiKes  the  stii'ipiL'iiiTi  of  n  localized  uQectiun  of  the 
brutiiJ' 

*  Ml.  Hulk**,  in  reliitinj;  tlif  cjtie  of  n  boy  whirli  he  brought  Ijefore  the  Medico- 
Cliiriirgiail  Society,  Murdi  lltli,  IS71>,  hiiil  str«s.soii  the  fnct  thai  liemi|ile^in  iHXiirring 
dome  time  nfter  iin  iiijiiry  to  the  head  was  RJi^niticnnt  of  disease  in  the  hmin  itself 
rather  limn  of  aruchoitiB. 

t  The  vaUieuf  ncciirati'ly  noting  symptoms  which,  thoii>;h  nf  bnt  brief  dun tion,  roar 
be  vtrj'  important  giiidc«  in  ireatnifnt,  is  well  tihown  by  a  ca«e  of  Dr.  Macewen's 
[/xiTirW,  18K|,  vol.  ii.  p.  5821.  .\  boy,  nueti  ek'Vi^n.  wan  a*imitted  into  the  Glnsgow 
Royal  Jofirmary,  two  wwks  iiftor  :i  fall  n\n\n  Wm  head,  with  a  partially  healed  wound 
and  liaru  buiie  over  lliu  lelt  eytbrow.  A  A't-ek  ufier  udinissimi  he  had  n  rigor  wliifh 
wim  considered  to  indicate  ihe  pnibable  fnrMiiiliun  of  pun.  Five  dny«  Inter,  or  twenty- 
cix  days  after  the  injury,  tin'  patient  had  a  convulsion  confined  to  the  right  side; 
when  llii^  had  pawed  uft^  lie  wiis  diMiiutly  aphfisic.  The  seal  of  tlieab«iew«  now  r>ecme<l 
to  be  llie  third  left  frontal  ermvohiti'Hi,  and  trephining  \va.s  proposetl.  The  friends, 
however,  refused  to  permit  tliis,  us  the  patient  had  recovered  conscioiMnea«,  though  they 
were  warned  that  the  ini])rovenjent  would  he  only  temporary.  Thirty  hniir.'t  later,  (tie 
convnl'tiins*  iif  the  right  side  reenrred,  (he  lemjierature  rune  quickly  from  101'°  to  ID-i", 
and  tlie  (mtienl  died  before  tlir>  opemtinn  could  l»e  [lerforrned.  The  existence  unit 
siiiiiitioii  of  the  uljwejKH  were  veritieil  after  ileatli. 

X  This  siiddeii  nheriuion  in,  or  ceswition  of,  breathing  in  cerebral  ca^es  is  again 
noticed  at  |ip,  lo-l,  177.  So,  ton,  in  a  case  which  Mr,  tiamjfee  brought  l>efore  the 
Medico.("|jjriir(jficnl  Society,  June  Htli,  1870.  A  buy,  who  had  lieen  trephined  for 
Biispectetl  cerebral  absces",  the  ptiH  not  being  found,  iiuildeiily  ceiwed  brentliing  the  day 
after  the  operation.     The  patient,  thonifh  uppHrently  dead,  being  partly  revived  by 
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this  case  four  or  five  al>8cofse8  were  founil  in  the  [losterior  nnd  luidiJIc 
lobes  of  the  right  hemisphere.     A  case  where  this  sudrlen  cessation 
of  breathing  took  phirc,  nnd  life  wiis  temporarily  restf)n'(t  by  opening 
the  eerebrnl  abscess,  i?  jiivcn  liclovv, 
Operation  of  Trephining  for  Traumatic  Cerebral  Abscess. 

— As  tlie  futalily  of  cerebral  iibtiri.-j*is,  if  U-ft  to  iti^olf,  is  so  high — '.M.)  to 
100  per  cent. — trephining  is  abundantly  justified,  but  it  must  lie  con- 
ducted nscpticnlly  for  feiir  of  setting'  up  NU]>iiur:itivc  ioL'iiin<:ilis  and 
brain  softening.  Tlic  chief  difficulty  is,  of  course,  hitting  oti"  the  scat 
of  the  abscess,  especially  in  cases  where  there  are  no  definite  nerve 
symptoms  to  guide,  and  where  the  history  of  the  part  of  tht>  liend 
injiired  is  indefinite  also.  To  obviate  the  necessity  of  multiple  tre- 
phining Dr.  Fenger  and  Dr.  Lee,  of  Chicago,  have  recommended,*  as 
easier  and  safer,  exploratory  puncture  and  aspiration.  This  must  be 
done  nietljodically  with  a  line  needle,  4  inches  long,  set  in  a  large-sized 
hypodermic  syringe.  The  needle,  well  disinfected,  is  pushed,  through 
a  trephine  hole,  straight  in  in  a  definite  direction  for  i  or  1  inch  j  the 
pi.'iton  is  then  withdrawn  a  little,  and,  if  no  ]uis  lollows,  the  needle  is 
pu&lu'd  ♦  inch  further,  and  the  piston  again  withdrawn.  The  tlepth 
to  which  it  will  be  i»ermissible  finally  to  push  the  needle  will,  of 
course,  vary  with  the  position  of  llie  trepbinc-opening  and  the  direction 
of  tl»e  puncture,  the  surgeon  being  guided  liy  the  anatomy  of  the 
brain.  The  punctures  are  to  be  re]icatcd  at  intervals  of  i  inch  or  1 
inch,  the  utnjost  care  being  t^iken  to  ]>nsh  the  needle  in  straight,  and 
to  avoid  all  lateral  moveiuents.  If.  after  a  reasonsdde  number  of 
punctures  no  pus  is  witbilruwn,  the  operator  nmy  feel  convinced  that 
no  pus  is  present.  An  abscess  in  the  brain  is  usually  as  large  as  a 
walnut,  often  much  larger. 

Puncturing  beMllhy  bruin  tissue  with  a  fine  perfectly  aseptic  needle 
can  do  but  little  mischief. 

When  the  abscess  is  found  it  is  best  op<'ne<l.nnt  by  a  cutting  instru- 
ment, but  by  drcssing-ft^rceps,  wbich  ciiii  be  puslied  along  the  neclle 
as  a  guide.  The  abscess- cavily  is  tbeu  wsishcd  out  and  drained  in  the 
manner  ])ointed  out  at  p.  11)7. 

The  following  cases  of  cerebral  abscess,  in  adtlilion  to  those  given 
at  p.  IHl.  an<l  in  the  footnotes  to  p.  18*2,  are  good  instflnces  oi'  tiic 
disease  and  also  of  its  successful  treatment: 


nrlifiolnl  r•e^[t>mlion.  llie  ilnm  mater  jiml  bruin  were  now  inrfwil — n  step  wliicli  liml 
not  tven  Inken  before*,  uh  the  rnriiier  •striirtiirt;  lotikt'd  hirciltlkv,  nm)  tVul  not  )iul|;e 
iiiin  the  trephine  hole — \vi^  welJeil  up.  iiurl  ihe  i-liilil  siirvivwl  for  ii  wuek.  I'ltst- 
tnorteni :  an  fllx.'vss>  2  inohen  lung,  iiml  tsiill  contuiriing  an  oiiiice  u(  purulent   diiiil, 

I  WUH  found  in  the  right  rrnntiil  lube :   the  nltsce^  had  hnrKt  externally,  c-mihing  purulent 

'  meningitis. 

•  Tfaiu  Amer.  Sitrij,  Aaof. ,  vol.  ii.  ji  78. 
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A  laborer  *  ajred  sixty,  wns  admittpH  into  the  Middlcsox  Honpito], 
undiT  till-  I'jire  of  Mr.  Hiilke,  a  fnrtninlit  after  Wing  struck  a  glancing 
blow  on  the  right  Uiupli-  hy  a  fallin;:  ladder,  whici)  fltunncni  him  for 
a  few  minutes  and  caused  a  considerable  liruise.  He  continued, 
neverth«^h:'?s,  to  work  as  usual  until  the  middle  t>f  Ihe  tliird  day.  when 
lieadaehe,  which  he  had  lia<i  from  the  time  of  the  accident,  bccanic 
very  severe — fio  severe  that  his  wife  feared  he  would  go  out  of  his 
mind.  When  taken  into  (he  hospitid  the  jndw  was  56,  and  the  tem- 
perature sliglttly  below  the  normal.  His  mind  was  unclouded. 
About  one  week  later,  in  the  nipht,  he  became  insensible,  and  in  the 
morning  the  rifzht  ujiper  an<l  lower  limbs  were  found  absolutely  pal- 
sied ai«  r<!*rar(ls  motion,  niul  nearly  so  as  regards  sensation.  When  the 
arm  or  thigh  were  severely  pinched,  he  pave  scarce  any  sign  of  con- 
sciousness of  it,  but  shrank  slightly  when  the  left  lindts  were  pinched 
similarly.  Two  day.s  hiter  spastic  rigi<]ity  of  the  left  arm  supervened. 
A  small  disk  of  bone  cut  out  benenth  the  bruised  bone  on  the  right 
temple  apiienred  uninjuretl.  The  dura  mater  bulged  up  so  tensely 
that  ]>ul.sntion  could  neither  lie  seen  nor  felt;  its  exposed  surface 
appi'ar«'d  healthy.  A  needle  comiected  with  an  exhausting  syringe 
was  pushed  through  it  to  a  deptli  of  1  \  inch.  A  brownish  turbid  fluid 
rose  up  into  the  receiver,  and  continued  to  flow  after  the  needle  was 
withdrawn.  Th<'  niiniit<^  opening  was  enlarged  with  a  scaljK-l,  and  a 
considerable  quantity  vi'  lluid  i-t^caped.  The  thips,  which  had  been 
reflected,  were  replaced,  and  tlie  woun<l  was  very  lightly  dressed  with 
a  little  boric  charpie.  An  houi"  later  Jie  asked  for  food.  Next  morn- 
ing th-e  spiistic  rigiility  of  the  left  arm  had  gone.     On  the  second  day 

jht  return  of  power  wa«  noticed  in  the  right  limbs,  and  before  the 

"^end  of  a  wM-ek  their  i>a]sy  luul  disap|)eared.    For  a  very  few  days  after 

the  ojieration   the  rhar]iie  was  wetted  and   di-^colored   by  the  fluid 

which  continued  to  ooze,  but  the  wound  soon  healed,  and  two  months 

after  the  operation  the  patient  ai)jtean-d  tjuite  well. 

It  is  interesting  tu  note  in  tlie  tollovving  case  t  that  the  hemiplegia 
which  folliiweil  the  operation  was  only  transitory.  It  also  shows  that 
grave  symptoms  may  be  latent  for  as  long  as  live  months  if  a  skull 
wound  remains  unhealed. 

A  child,  aged  four  and  a  half,  had  sustained  a  severe  compound 
fracture  of  the  right  frontal  bone.  The  removal  of  some  necrosed 
portions  of  bone  led  subset] uently  to  some  slight  hernia  cerebri.  A 
sinus  persisted,  Imt  the  cliild  seemed  well  in  other  respects,  until 
about  five  months  after  the  accident,  when  left-sided  convulsions 
(.chiefly  of  the  muscles  of  face  and  arm)  came  on,  and  an  alarming 

♦  Hulke,  Syet  qf  Surg ,  vol.  i.  p.  628. 

f  Briefly  re|H)rleil  fniiii  the  AiiMtraliun  Sfedicai  OoaeUe  in  llie  Ann.  of  Siirg^  Febru- 
ary, 1887,  jj.  143. 


condition  rapiJly  developcnl.  The  giniiH  wub  opened  up  and  a  director 
ssed  for  a  distance  of  1  inch  int(t  the  right  frontal  lobe  downwards 
"and  backwards.  A  froe  flow  uf  fetid  jms  occurred,  and  aftor  the 
cavity  had  boon  washed  out  with  carbolic  solution  (1  in  40i,  a  drain- 
age tube  was  innortcd.  The  hitter  was  reniovecJ  at  tlie  end  of  a  fortnight. 
Left  hemiplegia  followed  the  operation,  but  it  passed  off  some  twenty- 
four  hours  sulwequently.     Recovery  was  rapid  and  complete. 

TREPHINING  FOR  EPILEPSY  AND  OTHER  LATER 
RESULTS  OF  A  CRANIAL  INJURY.* 

Indications. — The  surgeon  who  is  interested  in  this  matter  will 
find  nineh  infonnation  in  an  excellent  paper  by  Mr.  Walsham  (St. 
B'trth.  Hmp.  J\\j>.,  vol.  xix.  p.  127),  from  which  the  following  five 
headings  are  taken : 

i.  Local  indications  calling  for  trephining. —  In  forty-four  fiut  of 
eiglity-two  cases  the  eicar  or  ppot  was  painful,  tender  and  sensitive. 
Preiisure  in  some  cases  caused  vertigo,  convulsive  fits,  rigidity,  or 
spasmodic  twitchings  of  some  group  of  mupclcs.  In  eight  there  was 
a  fistula  leading  down  to  bare  bone.     In  three  a  fissure  existed. 

ii.  Cause,  nature  and  eituntion  of  the  head-lesion  to  which  lh<* 
epilepsy  was  ascribed. — In  seventy-two  tiut  of  eighty-two  cases  there 
as  a  distinct  history  of  some  lesion  to  the  head.  In  forty-six  out  of 
the  seventy-two  there  was  a  fracture,  which  in  twenty-six  of  the  forty- 
six  wai?  compoun<l  an<l  depretr.sed.t  The  exact  seat  of  the  lesion  is 
not  given  accurately  in  a  large  majority  of  the  eases.  In  forty-five 
it  was  over  one  or  nther  parietjil,  in  fourteen  over  the  frontid,  in  three 
over  the  <.K'cipital  area. 

iii.  Time  of  onset,  duration  and  character  of  symptoms. — The  time 
at  n-hich  the  epiki»sy  followed  the  injury  varied  greatly.  In  the 
ni.ijority  this  took  place  after  a  variable  period,  even  as  much  as 
thirteen  years.     The  shorte.^t  period  was  within  a  few  hours. 

The  duration  of  the  epilepsy,  after  it  had  become  estiibliehed,  varied 

*  Uniler  tliis  Uew]  arc  inolnded,  nmmigsi  <ith^r>.  I'ltro'iil^ivt^  [imvenifnts,  pnnilyKi!), 
aphakia,  idi(x?y,  munin,  nnd  siraiigt-  iilU'ratiuns  in  eliiiniclt'r  iiiul  tfni|>er.  The  ehar- 
ncter  of  ihe  tit,  ihe  frequency  wiiJi  wliicti  siicU  nefuit'iKH  us  lon^iie-liiciii};  necnr,  llie 
tendency  of  tlie  lit  fo  l'«?  brfmglit  on  tiy  eiiling.  aiitl  thus  lo  raii«t  fhnking.  must  be 
taken  into  due  ncctiiinl  wlieii  (tie  need  nf  nn  iijierfitiun  i;.  tii-intr  civnyidired. 

t  In  n  cane  »(  Mr.  We^t'-*,  timnglit  Itcfnrt-  the  Me<lic<»-Cltirnrjjic:il  S(R-ii'ly  (Lnneet, 
1879,  vol.  ii.  ji. 71>.S),  in  which  epilpptic  flLs  fdlhiwed  on  n  Irnt'tiire  of  the  skull,  coni- 
pltie  relitf  WHS  given  I'v  trejBltinin);,  ilinii^h  the  frtictur*?  wiu,  fnunJ  to  involve  only 
th<' outer  titble;  the  child,  wlxi  bi'fure  wns  f.itiiotis,  afiliiit^i^,  iind  imMstng  lifi'  t^xcrela 
involunt«rily,  is  stnted  tn  lia\e  rce-ivered  eniirely.  litre  the  f(.jlt|isy  niiwi  have  been 
doe  to  reflex  irritiiliorv,  fnllowing  a  fratlure  of  the  outer  tnhlc,  tinJ  not  to  niiy  direct 
pmsnre  on  the  lintin  or  its  meiiibroneH. 
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li/B  otaurnojui  ojt  the  heai>  ajkd  sbcs. 

bam  a  itn  dajr«  to  twenty  jemn.  In  nearlv  all  the  long-«tatidiiig 
esMi  the  fits  iocmMd  in  fleTFritr,  the  inicnrab  growinf  Was. 

In  •  htrge  msjodtj  **(  cmbcb  o«her  syroptonw  ptwcptwi  tbcnuelves 
in  a/lditioo  to  the  fit» — riL,  km  of  memoiy.  nwiwpeM,  dalofrione, 
even  otter  Unb«<;nit y,  or  violent  ma'lnesi,  couitant  hendiiche,  peralyaiB. 

it.  Ota«Htinti  r»f  the  \mrtn  foutnl  nt  the  ope»tioo. — In  two-thirds 
of  tiir  out*  the  bonr  wns  found  cither  depressed  or  variously  altered 
or  diiieiuted.  Thus  it  was  thickened,  spongy,  carious,  nn'roeed,  a 
fistula  often  coexisting  in  the  two  latter.  Depression,  wlien  present, 
often  took  the  shape  of  s  spicnlaro.* 

The  dura  matter  in  the  greater  number  of  cases  was  healthy,  but  in 
some  conjjtiited,  thickened,  vascular,  or  adherentf 

In  sixteen  caMS  nothing  was  found  at  the  time  of  the  oi>eration  to 
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*  Th«  tons  eswioiU  b  MimeUma  applied  to  the  deprawd  boDe,thts,  wtten  circnm- 
•crib^d  and  tnHtofhytic,  i«  esnilj  dealt  witli.  An  allied  emdiiiun,  mr«r,  and  on« 
much  more  difficiilt  (ci  deal  with,  ih  de^crilted  br  Dr.  Echeverria  \Arek.  Gfn.  d«  AthL, 
1878,  t.  ii.  p.  i)33;  The  rati*e  of  liie  e|>ile|>*v  wn<>  here  found  tu  lie  n  conical,  irregu- 
lar (iri>Ji^:li«>n  of  iKitit*,  ineiiitiiriiif;  2  X  2^  iiiL-hes,  ifMnfirewini;  the  dttm  mater  and  brain, 
and  aitiinlitj  very  cIom?  |o  «hc  iin|x>rior  longitudinal  pinn«,  jti«t  to  the  left  of  the 
riceipilHl  proliiboriinre.  In  Ireiihining,  ilie  crown  entered  into  iliis  exiMttiwis,  »nd  llie 
reniovnl  nf  the  rei<l  «>f  it  wn»  nicist  lulxirious  the  upemtion  lusting  three  and  a  half 
lioura.    The  reioverv  mum  iijtlnialely  n  (ffnjd  one. 

t  A  rare  «:«>ndilion  (KtJtcvc-rriB,  loe.  gupra  eil.,  p.  535)  was  a»  follows ;  The  patient, 
aged  IWditiytwo,  had,  l4<n  yenra  la'fore,  fnicinreii  IiIm  ri(;ht  |mriel»l  iKine-  Kpilepdc 
tit*  Ik-ichu  mix  iiiutiiJiH  nftt'T  ihe  injury,  nnd  their  increasing  frequency  wa«  a-Hsoriated 
with  nn  fxtrniiii'  ili-Krt'v  nf  tili<H-y,  ihtf  pulieni  l>eing,  <in  sidtijJK^iun,  h  mere  nuloniainn, 
wllliont  inlelli|,'t'tii'i- or  nii-niory.  On  the  iieiil  of  fracture  Living  explored,  n  kind  of 
[Minch  «ii»  fiiiniil  fn»lir)H'in}>  nn  old  h|<Mid  ♦•lot.  When  this  was  turned  out,  the  h»iu- 
iirrhnue  wrtK  HO  ffcf  till  to  ri'i|ii)r»"  llic  su-ltnil  luutery.  TIk*  fnteliei'liinl  faeuliies  w«>re 
largely  ri-clurcd  by  the  (>|M'inti<>(i,  nnd  ilie  tit^  were  uIho  umr-Ii  redtice<l  in  freipiencv. 
The  deiitb  of  thv  ptiiiftil  liHik  pltiee,  nearly  nine  inonlhK  liiter,  from  meningiii:*.  Mp|mr- 
eiitly  due  to  t-xpodure  to  the  itim.  An  nutn|i9iy  slinweil  thai  the  cljl-oontainin^  cavity 
WMN  In  it)MiU'iilon  H'iili  the  liruin-nit'tnbrnne",  ntu[  iippHreiitly  continuoutt  with  one  of 
thi"  liriinolie^  of  lite  middle  meninpenl  iiTt»'ry.  The  brjiin  n\  ihi»  spot  wa*.  adherent  to 
tjjr  nii'iiiliiiKirK,  Hint  tbr  rij<li[  xiipru-riiiirgiiuil  jjyruM,  anil  the  riphl  p:<rietal  tsmvnlu- 
llonn  wer«  inucli  iitniphitHl.  In  some  nk'^t-H  m  I'vst  nmy  underlie  the  seat  of  injury,  nnd 
h«  the  (•nn»e  of  the  iiii)»i'hi<>f.  Tbii:<  [Aitii  o/  Sin;/.,  vol.  tii.  No.  (i,  p.  -122;  Amer.  Jo»m, 
Mfi.  Sri ,  April,  lSS»t).  lliore  ]»  tlio  iiise  of  ii  pist<il-sli(»i  wound  of  iheitkull,  about  { 
Itud)  from  the  iiiiildle  line,  nnd  I  j  ini'h  Ironi  the  ]i:iiry  g<»lp,  ftdlowed  by  alierrm- 
tlnn  cnlniinnting  in  nM^rktnl  innnttiiy.  The  depression  in  the  forehead  beinx  explored 
hy  a  erucini  ineinion,  nn  ogicning  in  the  itkull  wan  discovered  closed  by  fibroiiis  not 
bony,  innlerial.  In  the  ex|.>ecliiliun  of  tinding  an  absoem  cavity,  the  needle  of  a 
by^mdorntio  ^«yriltf{e  wi\»  thrtiyt  ilirongh  this  ti.<(.siie  in  tieveml  directions  until  the 
btirrol  Ud$i  fonnti  to  be  tilling  with  a  senxix  tluid,  nit  of  vrliich  win.  withdrawn  lo 
the  extent  of  nbnni  two  drnohin5.  On  enu-rgini;  friun  the  nna*<!<lietie,  the  patient 
wa-«  found  to  have  fully  regaiiie*!  his  menial  e<puliliriiini,  in  which  condition  he 
reniaine<l  (iv«  monlha  lal«r»  the  wound,  having  promptly  heal«d. 
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account  for  the  epilepsy.*  T<d  nf  these  sixteen  recovered,  and  seven 
were  cured  of  their  epilepsy.  It  iy  iliHieult  to  say  how  the  trephining 
curetl  in  these  cases,  the  syniptuiiis  hsul  lastxMl  itKtny  years,  ami  yet 
ceas^nl  lifter  the  operation.  It  is  iiuttnV'jrthy  that  in  one  t^ii-se,  though 
nothinjj  was  found  at  the  time  of  the  operation,  nspieulunj  was  found 
at  tho  jKKHt-mortem  cxaniination  not  fur  from  the  trephine-hi^U',  thus 
pointing  to  the  advisahility  of  swcejting  a  prohi',  eiirefiilly  and  with 
aseptic  precautions,  around  the  circumference  of  the  trephine  opening, 
and  at  some  disstance  from  it. 

V.  Rosulta  of  operation. — These  are  eminintly  satit^factory.  Out  of 
eighty-two,  forty-eight  wcrt>  eoniplftfly  cunirt,  ami  thirteen  relieved. 
Of  the  latter,  some  have  been  (|uite  cured  after  a  longer  interval,  and, 
on  the  other  hand,  Bouie  of  the  former  may  have  relujjsed. 

Operation.t — To  begin  with,  a  painful  eieatri.x  ;J:  may  be  freely 
excised.  Tins  may  be  done  with  good  Jiope  tliat  nothing  further  in 
the  way  of  operation  will  be  required  in  cases  where  the  Bcar  is  con- 
stantly painful,  tender,  or  hot;  where  it  eorrespond.s  to  the  ei-cnr.-^e  of 
some  known  nerve,  uuti  in  any  case  where  the  original  wound  was 
lacerate<l,  or  contused,  and  slow  in  healing,  and  where  there  is  any 
chance  of  a  splinter  of  wood  or  metal  being  end.)e(hled  in  t\\v  sear.^ 

If  it  be  necessary,  as  it  usually  is,  to  remove  a  crown  of  bone, 
appropriate  tlap.s  of  one  of  the  different  forms  mentioned  at  p.  164, 
must  l>e  reflected  with  the  aseptic  and  *ither  preoautii^ns  already  given. 
Henjorrhage  lieing  arrested, and  tlie  lla|>s  retraet«'d  by  J?pencer  Wells'ti 
forceps,  the  pericranium  is  carefully  diviiled  and  turned  off  the  bonejj 
and  its  r'ondition  noted  as  to  thickening  and  other  evidence  of  old 
indammation.  The  bone  being  thoroughly  exposed,  the  surgeon  must 
be  prepared   for  tlie   following  conditions — viz.,  the  line  of  an  old 

*  III  two  uf  lliein  nothing  was  fDiintl,  even  :if(er  a  |>o-<t  imirleiii  exaininution. 

f  It  is  wnrlli  wliile  tn  ]ioifU  onl  itial,  rjiiritig  llii^,  ihf  siirjjeoti  must  im  lui  lti-<  ei'mii 
for  tiie  audtlen  Mipervenlinn  nfcpilepCic  KeiziircM  or  conviit.sis-e  inovefDeiitx  of  one  iiiiih 
— f.j.,  when  be  is  nii^ing  a  cmwn  uf  btnif  muck  thickened  anil  U'llieretit  to  the  ihtra 
mater. 

J  Priif.  BripgH,  of  N:ii«lu-illt>  i.Triin*  Amcv.  Snnj.  Aimoe ,  vol.  ii.  p.  116),  iu  a  most 
pxeell«'iit  |>n|>er,  in  wliich  liir^e  |ieri«tii;il  experieiu-e  thrown  uinch  iiRht  \\\wn  the  siib- 
jfBUt  ■'(•eiikn  of  h'lviii;^'  liml  (ive  CHse>  i>f  ihi-<  chsir.icier.  .-^fter  ilkoroii;^li  removal  of  the 
ginir,  (lir  wtHiiui  whm  left  In  heiil  l>v  };raiitihilinM  ;  in  nil  the  nttii(.-k«  were  arrested.  In 
one  uf  I>r.  Kcheverrin'*.  ctineH  Inc  nu/ifii  ri(.K  con»'uUioii-i,  vertigo,  etc.,  were  I'lirerl  \>y 
the  reiiiovHl  of  II  8ni;ill  lihrcnia  mllicrcnt  (n  the  frontut  periosteum  and  snpraHirhitat 
nen,-*. 

i  I>r.  Johnson  {Clin.'Soe.  Ti-nng.,  vo\  vi.  p.  3o)  records  a  cane  where  trismus,  faciay 
neiimlgin,  and  puralvs'is,  wiih  n  recurrence  of  epilepsy  (the  patient,  nged  forty-four, 
hud  been  free  fnim  fits  for  twelve  yeur>«),  were  CHimed  hy  a  slntrp,  angular  pifce  of  tljnt, 
enibe*ldcd  in  ii  painful  cicatrix  of  ilie  eheek,  the  reniov.'il  of  whieli  was  fulluweUi  by 
complete  recoverv, 

II  Or  thU  titnietnre  may  he  rained  togetlier  wtili  the  tia[>»- 
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fracture,  necrosis  (indicated  hv  a  ginus  with  prominent  grjinulations"), 
hyjuTtrophic  sclerosis  uinountinjr,  in  some  cases.  t»  eburnation,  jmd, 
on  the  under  surface,  depressed  frnjrments  of  the  interntd  Uible,  spurs, 
or  noduli'S  of  l)one.  Any  t*t'i|nt'struiii  will  of  course  be  removed.  If 
the  surgeon  finds  it  needful  to  resort  lo  trephining,  he  will  do  so  with 
the  preciiutions  friven  nt  p.  IfiG,  reniemhering  titat  here  he  is  es|H*eially 
likely  to  he  dealing  with  a  crown  of  lione  of  varying  density  at  different 
points  of  its  eireutnference.*  It  must  be  elevated  with  particulnr 
caution,  as  a  spicule  mny  have  made  iUs  way  throu;j:h  the  dura  mater 
and  be  pressing  on  the  brain.f 

If  tlio  first  erowii  shows  nothing  nhnornial,  a  pndM-  should  be  gently 
inserted  between  the  hone  and  dura  nmter  and  carefully  swept  around, 
so  OS  to  give  iufornuition  of  the  condition  of  the  inner  surface  of  the 
surrounding  bone.  If  the  i\t^l  erown  show  changes  whicli  are,  how- 
ever, not  localized  to  it,  the  trephine  must  be  a]>plied  again  till  all 
thickened  hone  capable  of  exerting  pressure  on  the  brain  and  its 
niemhran<'S  is  removed. J 

If  no  change  can  be  found  in  the  crown  removed,  or  in  the  sur- 
n»unding  bone,  what  more  should  be  done  on  this  occasion  ?  If  there 
he  reason  to  sus]>ect  abscess  in  tlie  brain,  becjiuse  the  symptoms  of  this 
condition  (]*p.  IHI.I,  ll».3)  are  pr<.senl,  or  because  theduru  malfr  bidges 
up  without  pulsation  into  the  trephine-hole,  the  treatment  should  be 
as  dircctc<l  at  j).  LS^i. 

Prof,  llorsley,  in  one  of  his  brilliant  cases  lately  publisheil,^  ha* 
shown  how  much  it  may  be  possible  to  do  in  cases  of  epile]»sy  where 
the  bone  has  already  been  removed,  and  where  the  mischief  lies  deeper 
down. 

A  patient,  aged  seven,  was  run  over  by  a  cab  and  sust:iined  a 
depressed,  comminuted  fracture,  with  loss  of  brain-substance  in  the 
situation  mentioned  below.  The  fragments  of  bone  were  removed, 
and  the  wound  ultimately  healed,  although  it  suppurated  freely,  and 
hernia  cerebri  occurred.     The  patient  was  liemiplegic  for  some  lime, 

*  Free  nnil  nitist  embarnM^iiig  lt»ninrrliage  m«y  be  met  with  in  Mwing  Uiroogb 
uttered  itiplne  tmver»e*t  br  lai^smos-lifce  venous  cbannels  requiring  •poQge-preamre 
before  Kiid  nfter  the  o|<eniliua. 

t  In  one  caw  Prof.  Brig;^  (he,  npra  ci(.,  p.  106),  on  elevntlng  llie  bone,  found  that 
H  opicnie  of  bone  from  ita  under  «<irfiice  hnd  peneiniied  the  !ui|ierior  longitudinal  jtinus. 
The  hieniorrhage  was  arrested  hy  s|Ninge  |>res!iiire,  and  tbe  |uilien(  m.ide  agoud  recov- 
ery. In  friich  a  caw,  the  B|ionge  should  be  carefully  disinfected  and  d)»tet1  with  iodo- 
A>rin  (|>.  lo*Jt. 

I  Pruf.  Hriggs  (be.  M^pro  eil .  p.  I  !><).  «peaking  of  ooe  case  in  hia  praoiioe,  am  that 
•ix  \»ixc  cntwna  of  the  trephine  were  found  neoe^narr  M  aarnmnd  aad  wparaM  the 
thtckennt  and  r>uighen<^t  bnne.  which,  after  the  angles  were  rounded  off  with  a  Hay's 
MW.  left  an  oftening  as  Urge  a^  the  fialm  of  the  hnnd.     Tlie  patient  wa<  rufvd. 

i  Bril,  >V«/  Jomm^  1S8«,  vol.  Ji.  p.  672. 
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but  gradually  (in  seven  weeks!  the  paralysis  disnppeared.  When  aged 
fifteen,  the  pntient  began  hnving  fits,  which  were  very  J-ntermittent. 
When  nged  twenty-two,  he  was  ndniitted  into  the  National  Hoppital 
for  Paralysis  and  Epilepsy  ;  he  now  had  an  enormous  number  of  fits, 
and  for  some  days  was  in  the  status  cpilepticus.  On  the  left  side  of 
the  vertex  (the  exact  site,  as  determined  by  niengureinent,  being  the 
centre  of  tlie  upper  third  of  the  nsei-ncling  frontal  convolution — that 
is,  posterior  to  the  himler  end  of  llie  siipt-rior  frontal  sulcus)  then!  was 
a  quadradiate  scar,  op[>osite  to  tlie  centre  uf  which  the  hone  could  be 
felt  t<>  be  wanting,  so  as  t<j  form  an  oral  opening  in  the  skull,  the  long 
<lianictcr  of  which  was  about  an  inch,  ami  jtaraHel  to  the  sigittal  suture. 
Pressure  on  this  scjir  ahvay!?  gave  pain,  which  was  very  greatly  in- 
creased when  the  patient  was  suffering  from  one  of  his  paroxysms  of 
fits. 

The  fits,  which  occurred  in  bal<*hcs(at  this  time  the  patient  had 
3000  in  a  fortnight',  were  almot^t  always  of  the  same  character,  usu- 
ally coMiuiencJng  in  the  right  lower  limb,  sonietimes  in  both  ihe  right 
liiidis  siinultuneoiiBly.  An  example  of  a  tit  of  the  first  category  is  as 
follows : 

The  right  lower  limb  was  tonioally  extended,  and  the  seat  of  clonic 
spasm.  The  right  upper  limb  was  then  slowly  extended  at  right  angles 
to  the  body,  the  wrist  and  Hngers  bt'ing  ilexed  ;  the  fingers  next  became 
extentled,  and  clonic  spasnjs  of  Hexion  and  extension  aflWclcd  the 
wfiole  limb,  the  elbow  being  graihially  flexed.  By  this  time,  spasms 
in  the  lower  limb  having  ceased,  but  those  in  tiie  upper  limb  continuing 
vigorously,  spasm  gradually  atlected  tiie  riglit  angle  of  the  ujouth, 
spreading  over  the  right  side  of  the  face,  and  followed  by  turnin'?  of 
the  head  and  eyes  to  the  right. 

To  sum  up:  The  focus  of  discharge  wasi  situated  around  the  poste- 
rior end  of  the  auperior  frontal  sulcus,  this  point  coinciding,  as  men- 
tioned above,  witli  tliut  found  by  actual  measurenient.  Before  going 
on  tt>  describe  the  surgical  treatment,  it  is  iiiiportaut  to  njcntiun  that 
the  patient  was  distinctly  hctni])legic,  even  ten  days  after  the  last  fit, 
but  he  could  perform  all  the  movements  of  the  right  limbs,  though 
about  half  as  strongly  us  on  the  left  ^liile;  there  was  no  aflection  of 
sensation  on  the  right  side,  while  the  reflexes,  superficial  and  deep, 
were  exaggerated  iu  both  the  right  lind)8. 

The  bone  around  the  old  otieiiiuK  was  freely  removed,  the  dura 
mater,  arachnoid,  and  skin  being  found  to  form  a  honiogeneuus  mass 
of  fil«r»»us  tissue,  the  furtner  being  raised  with  the  fiap.  The  scar  in 
the  brain  was  found  to  be  highly  vascular,  of  a  deep  red  color,  and 
ab<nit  3  centimetres  long  and  *2  brttail.  Tiie  membrane  covering 
the  brain  around  apjjeurcd  to  lie  very  ojiaque,  and  the  brain  of  a 
slightly  yellower  tinge  than  usual.    The  scar  and  about  i  centimetre 
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of  surrounding  brain  substance  was  excised  to  the  depth  of  tw<»  eenti- 
raetres.  It  was  then  fouiul  thai  the  scar  ponetrnted  n  ft-w  niillimetres 
farther  into  the  corona  nidiatii  fibres  of  the  marginal  convolution. 
This  ]>ortion  was  then  removed,  and  the  wound  closed.  In  the 
reiiiovnl  of  tlie  mass,  throe  fair-si/cd  veins,  cominir  dirertly  from  the 
middle  of  tlio  aiX'U  of  the  upper  liml),  had  to  be  li<.'atured,  since  they 
passed  directly  into  the  scar.  Tlie  wound  completely  heale*!  in  a 
week.     The  leiisiun  of  siTum  w.is  twice  relievcil. 

The  most  intert-stinji  point  n«»w  to  be  recorded  is,  that,  fifter  the 
operation,  the  patient  was  at  first  coni|)Ietely  paralyzed  in  the  digita 
of  the  ritjht  upper  limb ;  and  for  further  ficxion  of  the  wrist  and 
8Ui»in;itiou  of  the  forearm.  (.'i*upled  with  Uiij?  motor  p-iralysis,  there 
was  loss  of  tactile  sensibility  over  the  dorsum  of  the  two  distal  pha- 
langes of  the  fingLTs.  Ho  coubl  not  locjdizo  the  touch  anywhere  below 
the  wrist  within  the  distance  of  one  inlermulo:  liiially.  he  could  not 
tell  the  position  of  jiny  of  the  joinis  of  the  <li}iits.  We  havi-  here, 
apparently,  a  distinct  instance  of  lo.ss  of  tactile  sensibility  and  mus- 
cular sense,  coupled  with  motor  paralysis,  all  due  to  k^ion*ofthe 
cortt^x.  This  condition  of  motor  and  si.'ns<*ry  paralysis  pradu.-dly  dis- 
appeared in  the  course  of  the  next  two  months.  Up  to  the  time  of 
Prof.  Horsley  reading  his  paper  in  August,  188tJ.  the  pntimit  had 
no  lit8, 

Moat  strict  antiseptic  precautions  ( infra)  pliould  he  made  use  of 
before  and  during  the  operation,  sufficient  drniuiige  shcuild  W  pro- 
vided, and,  in  briu^rin^  the  fhifts  tom»ther,  the  dniinnpc-tube  must  not 
be  pressed  ujion  or  closed,  (ireat  care  must  be  taken  to  keep  the 
wounil  sweet  later  on,  jmtrefraction  leading  to  8ej)tic  Boiteniiij;  imd 
hernia  of  the  brain. 

Causes  of  Failure  after  Trephining  for  Traumatic  Epilepsy. 
— Amonjist  these  are: 

1.  Not  hitting  off  the  riplit  spot.— It  has  already  been  mentioned 
that,  in  one  case  at  leust.  a  bony  s[>iculum.  not  detected  at  the  time 
of  the  operation,  has  been  found,  post-mortem,  not  far  from  the  tre- 
phine hole  (p.  187).  To  prevent  any  such  condition  bein;?  overlooked, 
it  h«s  been  advised  to  sweej)  a  probe  carefully  round  the  circumference 
of  the  trephine  fiole,  and  at  some  distance  from  it. 

2.  ( living  to  the  long  continuance  or  to  the  amount  of  the  irritation, 
the  brain  may  be  permanently  affected.  Thus,  in  words  already 
quoted,t  tbere  are  cascH  of  depressed  fracture  in  which  "the  constiint 


*  By  ilifs.  I'rnf.  H<in«li'y  me.nn*  tbe  (iisiiirlt;iin;e  in  tlif  tireit  fi»r  llie  upper  limb  pro- 
duce;! by  ihe  ligature  <>f  ilie  veiiis*  I'ntiiin^  fioin  il.  Me  iMiim!*  niif,  bdwever,  thai 
it  h  very  imssibli?  tfmt  sump  of  ibp  fibres  ctiniiiig  from  ihe  gyms  fnrnirnlus  in  llie 
coruiiu  nuiiiila  iiiny  (uii'c  been  InjiireiJ. 

t  Dr.  Onnn,  hte.  tupra  rit.,  ji.  89. 
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irritation  has  begotten  a  permanent  impression  upon  the  brain  and 
nervous  system  which  remains  after  the  offending  point  of  bono  has 
been  removed." 

3.  Idiocy  or  mental  weakness  persistinj;. — From  alterations  in 
the  membranes  or  brain  itself,  permanent  and  too  extensive  for  re- 
moval. 

4.  Neglect  of  after-treatment  both  me<ii('al  and  surgical,  but  chiefly 
the  former. — As  bearing  on  this  matter,  the  following  words  of  Prof. 
Xancrede*  are  well  worthy  of  remembrance :  "  The  operation,  indeed, 
removes  the  most  important  cause  of  the  epilepsy,  but  only  one  cause. 
The  disturbed  circulation  in  the  nervous  centres,  and  the  excessive 
mobility  of  the  nervous  system,  can  only  disappear  with  time,  and  if 
all  other  sources  of  peripheral  irritation  are  not  most  carefully  guarded 
against,  the  patient  may  be  slightly,  if  at  all,  benefited,  whereas  judi- 
cious after-treatment  will  sometimes  relieve  an  apparent  operative 
failure." 

5.  Trephining  for  fits  not  epileptic  in  character. — Mr.  Hulkef  gives 
a  most  interesting  account  of  a  case  in  which  he  trephined  for  "  anom- 
alous "  convulsive  atUicks  sui)ervening  several  months  after  a  head 
injury.  The  operation,  while  it  did  no  harm,  was  useless.  Bromide 
and  iodide  of  potassium  having  been  tried  in  vain,  a  full  trial  of  val- 
erianate of  zinc  was  made,  the  fits  subsiding  under  this  treatment. 
This  fact,  the  way  in  which  the  fits  came  on,  the  slight  degree  of  un- 
consciousness, its  gradual  onset,  and  the  fact  that  occasionally  the  first 
convulsion  had  the  aspect  of  purposive  movement,  supported  the  view 
that  the  fits  were  not  epileptic,  but  hysterical,  induced  by  the  shock 
of  an  accident  in  a  person  of  unstable  nervous  system.  On  the  other 
hand,  the  traumatic  origin,  the  headache,  the  darting  pain  on  touch- 
ing the  part  injured,  were  all  suggestive  of  some  chronic  irritative  pro- 
cess, and  justified  the  operation  of  trephining. 

6.  Accidents  during  the  operation,  perhaps  the  fault  of  the  surgeon 
— viz.,  (1)  middle  meningeal  haemorrhage,  (2)  hiemorrhage  from  an 
opened  sinus  (p.  159). 

7.  A  septic  condition  of  the  wound,  almost  invariably  the  fault  of 
the  surgeon,  and  bringing  about  (1)  meningitis,  (2)  hernia  cerebri,  (3) 
cerebral  abscess. 


*  Loc.  supra  cit.,  p.  102. 

t  Med.  Timesand  Oaz.,  1881,  vol.  ii.  j>.  85.  It  is  noteworthy  that  the  bone  remored, 
and  the  diirn  mater  in  this  case  t>eing  normal,  an  aspirator-needle  wjih  pushed  through 
the  latter  to  the  depth  of  an  inch,  and  then  withdrawn,  as  nothing  escaped  through 
it.  F«»r  a  few  minutes,  owing  to  the  high  inlra-craninl  pressure,  cerebro-spinal  fluid 
spirted  in  a  slender  stream  for  the  distance  of  nearly  a  foot,  and  continued  to  leak 
away  for  several  hours. 
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TREPHINING  FOR  MASTOID  ABSCESS  AND  CEREBRAL 
ABSCESS,  THE  RESULTS  OF  OTITIS  MEDIA. 

(Figsi.  4'>  nnd  46.) 

Points  on  Practical  Impoktasce  to  thk  Sitrceon  is  the  A>'ai 
OMY  OF  the  Parts  coxckrnkd.* 

I.  T]pnpfin>im. — Id)  Roof  always  thin,  not  more  than  a  line  and 
half  in  thi<rkiie^s,  oftoii  thinner.t  Tlirough  this  intiunniiatiun  in  otitin' 
media  readily  reaches  the  hrain,  causing  meningitis,  euhdural  or  cere- 
bral abscess.  (/»)  Parts  of  the  brain  and  cerebellum  which  are  in  con- 
tact wi.h  middle  ear.  These  are  the  middle  and  Ijack  part  of  the 
temporo-sphenoidal  lobe,  and  the  outer  and  front  i>art  of  the  lateral 
lobe  of  the  cerebellum.  With  regard  to  this  latter  site  of  abscess,  Mr. 
ToynbeeJ  held  that  the  greater  fre<juency  in  adults  of  cerebellar  ab. 
scesy  and,  with  this,  thr<>inl>o!«i!^  of  the  lateral  sinuB,  were  due  to  the 
develojnnent  of  the  tnat^toid  cells  backwards,  (^c}  The  mucous  mem- 
brane and  the  endosteum  lining  the  tympanum  are  in  most  intimate 
(•(Hitact ;  Iience,  in  otitiK  media,  caries  and  necrogis  readily  occur,  es- 
jx'rially  if  the  Itloml-supply  to  the  tynipanunt  from  the  dura  mater  ie 
cutoff.  (W)  The  skin  of  the  external  auditory  meatus  Ih  continuous 
with  the  membrana  tympani,  ajtd  thus  otitis  media  may  be  set  up 
from  witiiout,  as  well  as  by  mischief  reaching  thetym]»anum  through 
{()  the  Eustiichian  tube,  which  enters  in  front,  and  makes  the  mucous 
mt'iubrane  of  the  throat  continuous  with  that  of  the  tynifjanum.  yj) 
Tlu'  outlets  of  the  mastoid  cells  an<l  of  the  tyni|ianum  are  inadequate 
for  drainage  in  otf^rrhtea,  as  many  of  the  mastoid  cells  lie  l»elow  the 
level  of  their  opening  into  the  tympanum,  and  the  floor  of  the  tympa- 
num is,  in  part,  below  the  orifice  of  the  EusliichiaJi  tube.  The  result* 
are  thus  favoralde  to  deeonipusition. 

II.  MdMoid  Oll/i.—  i,u)  Tlu'ir  devclopuiciit  varies  with  age.  In 
aduU>i,  if  well  marked,  they  may  measure  H  inch  horizontally,  2  inches 
vertically,  and  reach  ijuite  U]>  to,  aiul  even  around,  the  lateral  sinus 
(Fig.  45).  In  these,  septic  throndtosis  jind  pya'inia  is  mi>f<t  likely  to 
take  place,  (ft)  Two  groups  of  cell.*;  are  present :  (1)  The  liorizontal, 
wliich  are  closely  adjacent  to  the  back  of  the  tynipaiiuni,  and  commu- 
nicate with  it.  Thib  group  constitutes  "  the  antrum,  and  is  ]>r(.'seiit 
both  in  t^rly  and  late  life.  Their  size  is  that  of  a  goud-sized  round 
pea.  The  antrum  is  bounded  externally  by  that  part  of  the  squamous 
>K»ne  which  is  imniediatelv  behind  and  above  the  external   nieatus. 


*  TheMt  should  be  fitnilie<l  toi^'ether  with  n  iikiill  And  one  or  two  sectioos  of  a  lem- 
IMiral  bone,  »otuowliat  similar  to  that  showrv  in  Fig.  45. 
t  The  bony  roof  in  occasionally  absent. 
J  See  Fig.  45. 
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Through  thie  hone,  extremely  thin  in  early  life,  pus  from  the  tynipa- 
[  jium  may  niake  its  way  externally.     After  the  second  yearitheconies 

much  thicker,  anil  this  mode  of  exit  is  cutoff.     It  is  through  this  bone 

tliat  the  trephine  or  drill  should  he  directerl  in  opening  up  the  mastoid 
[Cells,     (2)  The  vertical.     These  are  not  developed  in  earlier  life  ;  later 

t»n  their  presence  hrings  ]>us  nearer  the  lateral  sinus  and  cerebellum 
I  (ride  *iipra).  (c)  The  contents!  of  the  cells  vary  a  pood  deal,  heing  in 
I  Bome  air,  in  others  marrow.  In  yet  a  third  clnss  the  cells  iire  larjidy 
j obliterated  l>y  old  sclerosing  ostitis.  (tJ)  The  j»a8sage  of  veins  from 
[tlie  tympanum  and  mastoid  cells.    These  fall  into  three  chief  groups: 

(1  )  those  opening  into  the  lateral  sinus  ;  (2)  those  passing  throu'ih  the 
Imai^toid  foramen  into  the  occipital  vein  and  the  soft  parts  outside  the 
[skull;  <3)  those  running  tli rough  the  petro-squaniosal  suture  to  the 

Flo.  4i. 


v^ 


-A 


A  taction  of  a  lemporHl  bone  f^bowing  tbcmaiitDid  cells,  both  horlzonial  and  vurllcal, 
wlih  the  clCM««  proximity  uf  Ihe  Internl  sinus.    (T<iyiibe«.) 


Inra  mater.     All  these  veins  carry  sheaths  of  connective  tissue,  and 

thus  inflammatory  products  may  reach   (ft)  the  lateral  sinus,  causing 

septic  phlebitis  J  (6)  the  soft  parts  outside,  causing  periostitis,  celluU- 

is,  etc.;  <>)the  dura  mater  .nnd  brain,  causing  meningitis  and  abscess. 

Four    RE.*ri/rs   of   Otitis   Mkdia   whkti  may   come   uNnEu   the 

loTicE  OF  THE  SuRGEON. — (i.)  Acute  inflammation  of  mastoid  cells: 

iBstoid  alwcess;  (ii.)  abscess  in  brain  or  cerebellum-,  (iii.)  aseptic 

iroioliosis  of  sinuses  and   pyaemia;    (iv.)  raeningitiB.      N.R. — The 

[•above  four  often  coexist,  and  thus  the  symptoms  may  he  much  blended 

ftogetlier  and  confusing. 

(i.)  AcL'TE  Inflammation  of  Mastoid  Ckll.s:  MASTorn  Abscess, — 
I  jSj/wp^xn*. — These  vary  niueh.  There  are  two  quite  distinct  conditions 
I  to  remember.  The  more  t!ie  periosteum  over  the  mastoid  process  is 
[involved,  the  more  clear  are  the  symptoms  and  the  more  certain  will 

13 
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be  the  relief  from  a  sufficient  iucision.  The  less  the  periosteum  and 
the  soft  purts  arc  involved,  nr  the  more  altered  the  bone  by  old  scle- 
rosing ostitis  due  to  prolonged  irritation,  the  less  evident  and  decided 
are  the  eymptoms,  an<l  the  less  likely  is  an  incision  to  relieve. 

IiKfiriUiotifi  for  inUrfen'nij  hy  Incmon  or  Trephining. — History  of  old 
otitis  nu'dia,  with  long-continued  discharge  and  deafness.  Pain  in 
an<l  huhind  ihe  ear,  over  the  temple  or  occiput,  unrelieved  by  ice, 
leeches,  fomentatiouH,  etc.  Mastoid  tenderness,  swelling,  redness, 
oeilema.  N.B. — The  last  three  are  by  uo  means  always  present  in 
mastoid  abscess.  Discharge  fetid,  and  unrelieved  by  washing  out 
with  lotions,  <?.<7.,  mercury  perclilorido  (1  in  20<X)),  saturated  boracic 
acid,  etc.,  followed  by  the  insulTlation  uf  powders,  «.<;.,  boracic  acid 
finely  jiovvdered,  3  parts,  iodoform  1  part.  Drowsiness,  torpor,  but 
ahseiice  of  the  graver  symptoms,  pointing  to  cerebral  abscess,  p3-a?mia, 
or  meningitis  (ride  infru,  pp.  11)6,  197). 

W'/hlf^n  Inrixion. — The  parts  lieing  shaved  and  cleansed,  and  an 
anurwthetic  cautiously  given,  a  free  incision  is  made  with  a  strong- 
backed  scalpel  down  to  the  bone  from  tlie  base  to  the  apex  of  the 
mastoid  process,  h  inch  behind  ttie  auricle.  The  condition  of  the 
periosteum  is  tlien  noted ;  if  it  is  not  much  softened,  if  there  is  no 
marked  escape  of  pus,  etc.,  the  bone  must  be  investigated.  If  any 
soft,  ciirious,  or  bare  spot  is  found,  the  cells  must  be  o|(enod  up  with 
a  drill,  brad-nwl,  gouge,  or  trephine.  All  caseous  pus  and  foul  granu- 
lation-material must  be  removed  with  a  sharp  spoon,  syringing,  etc. 
A  short  drainage-tube  is  then  inserted,  or  one  passed  between  the 
antrum  and  externnl  auditory  meatus,  if  }>ossil»le. 

Trephining  Mastoid  CcUn. — If  on  exploration  the  bone  is  not  altered, 
or  if  the  above  incision  does  not  relieve,  the  cells  must  be  freely 
opened  up  liy  trephining.  The  above  incision,  if  present,  is  converted 
into  a  T  above,  or  a  crucial  one  made,  and  a  small  trephine  applied 
immediately  behind  the  auricle  (Fig. 46), on  a  level  with  the  external 
auditory  meatus,  and  directed  forwards  and  inwards,  especially  in 
children,  owing  to  the  close  proximity  of  the  lateral  sinus.  After 
sawing  for  J  or  j  inch,  the  crown  removed  will  be  found  to  have 
penetrated  the  cells.  Tiiese  are  then  to  be  freely  opened  up  with  a 
gouge,  cleansed  ns  far  as  possible,  and  disinfected  as  explained  above. 
As  good  a  dressing  as  anj'^  to  apply  afterwards  is  lint  wrung  out  of 
saturated  boracic-acid  lotion,  kept  moist,  and  frequently  renewed, 
iodoforni  being  dusted  on  occasionally,  and  the  middle  ear  frequently 
syrijiged  out.  The  bowels  should  be  freely  opened,  and  limited,  light 
diet  given  at  first. 

I  much  prefer,  for  opening  up  the  mastoid  cells,  a  small  trephine 
(with   i-inch  crown)  to  any  of  the  various  drills.    Save  in  early  life, 
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the  cells  are  somewhat  complicated,  their  contents  often  most  fetid, 
and  a  thorough  opening  up  is  urgently  required.    This,  it  seems  to 


Fio.  46. 


r  the  mastoid  cell*.    The  miricle  Isdmwu  forworrU.    The  dlri-cHon  of  the  trephine 
1»  loo  inui-h  upwards.    Above  i«  nhou'ti  thi"  under  surface  of  Uie  disk  of  bone  rcmovt'd,  wltti  thu 
^m  cells  opened. 

me,  is  most  thoroughly  and  spee<lily  done  by  a  sivmll  trephine  jipplied 
and  directed  as  advised. 
K  Ha-morrhape  duringnnd  nfter  the  operation*  is  occasionally  trouhle- 
^  pome,  especially  when  the  tissues  are  soft  and  almost  rotten,  «nd 
ligatures  difficult  to  ap|)ly.  Such  luemnrrhage  is  host  met  by  forcible 
pressure,  made  use  of  with  S])enccr  Wells's  forceps.  Thus,  in  one  case 
where,  after  successful  opening  of  the  mastoid  cells,  in  a  patient 
admitted  with  erysipelas  of  the  scalp  and  mastoid  abscess,  secondary 
hreraorrbage  took  place  a  few  days  later  from  the  posterior  auricular 
artery.  The  tissues  from  their  condition  not  holding  a  ligature,  and 
breaking  away  with  torsion,  I  applied  a  pair  of  the  above-named 
forceps.  Wlien  they  came  away  on  the  fifth  day  no  further  hfi^mor- 
rhage  liad  taken  place,  and  the  case  made  a  goofi  recovery. 

(ii.)  Abscess  in  Brain  or  Cerebellum. — (A)  When  in  the  brain 
the  collection  of  pus  is  usually  in  the  middle  and  back  part  of  the 
temporo-8j>henoidal  loVtt^ ;  (Bjwhen  in  the  cerebellum,  in  the  front 
and  outer  part  of  the  lateral  lobe. 

Symjttfum. — These  are  often  riither  negative,  no  special  nerve  symp- 
toros  being  called  out  in  the  above  regions,  as  is  the  case  with  an 
abscess  in  the  motor  area.     There  is  a  history,  perhaps,  of  mastoid 


I 


*  If  th^  lateral  hiduh  has  betn  acciiJentally  opene'd,  the  trcjitment  miiat.  l)e  that 
giv«ti  lit  p.  159.  Tlii«  complication  ic,  however,  a  very  «eriou8  one  liere,  owing  to 
llie  difficulty  of  keeping  the  wound  Hweet,  and  lhu»  of  [>reveiUiT>g  septic  phlebitis. 
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Ippurntion,  with  the  symptoms  given  above,  anrelieved  by  treatment. 

Aiium^st  the  mo8t  iniportiint  symptOTns  are  drowsiness,  deepening 
into  cuinii ;  wliile  power  of  spi-ech  renmins  llie  answersare  unwillingly 
given,  dehiyed,  but  intelligent ;  '*  sluggish  but  perfect  cerebration " 
(Barker*) ;  vnmilinjLi;  (this  is  neoasional,  or  ceases  after  a  day  or  two), 
not  constuiit  and  incessant;  one  or  two  rigors  may  occur  at  the  com- 
mencement of  the  abscees-formntion,  but  they  are  not  commonly 
re[itated;  the  teni]ieraturo  is  subnormal,  e.fj.,  97".  and  falling;  the 
pul^e  slow,  c.if.,  G.>-oO  ;  optic  neuritis  ;  t  progressive  emaciation  ;  obsti- 
nate constipation.  Special  symptoms  of  nervous  disturbance — e.g.^ 
hemiplegia,  paralysis  of  face,  ptosis,  alteration  of  pupil — are  either 
absent  or  presient  only  later  on.  The  following  symptoms  are  most 
gnive,  and  point  to  a  fatal  termination  being  not  long  delayed — viz., 
iividity,  irregular  pulse,  tracheal  n'lles,  pulmonary  crefiitation,  incon- 
tinence of  excretji,  tremors,  and  cervical  swelling  along  the  internal 
jugular  vein,  and,  of  course,  evidence  of  pyaemia  or  meningitis,  these 
conditions  often  coexisting. 

Treatinrrit. — Early  aseptic  trephining:  sites  (A) /n  the  Brain. — Mr. 
liarkerj  thinks  tliat  nine-tenths  of  abscesses  in  tlio  brain  lie  within  a 
circle  with  a  i-inch  radius,  whose  centre  lies  11  inch  above,  and  the 
same  distance  behind,  the  centre  of  the  bony  meatus.  This  corre- 
sponds to  the  posterior  inferior  angle  of  the  ]>:irietal  bone,  and  the 
lower  and  back  part  of  the  tcmporo-sphcnoidal  lobe.  Dr.  Macewen 
found  a  cerebral  abscess,  and  dealt  with  it  successfully  by  trephining 
at  a  point  i  inch  above  and  i  inch  behind  the  centre  of  the  meatus. 
Mr.  Hulkc  found  an  abscess  by  applying  the  trcphiiu'  over  the  squa- 
mous bone,  1  centimetre  above  the  external  auditory  meatus. 

B.  In  fhr  Cirehfllnm.—  yU'.  TTuIki- ^  found  a  cerebellar  abscess  by 
ticj*hiniiig  just  Iteluw  the  inferior  curved  line,  2  centimetres  behind 
the  mastoid  process. 

Steps  of  the  opi-ration  of  tre]i!iinin;r  fur  bruin  abscess  in  connection 
with  otitis  media. — The  tyni|iiinum  and  mastoid  cells  being  rendered 
as  aseptic  as  possible,  the  head  is  shaved,  and  un  antestlietie  cautiously 
given  (p.  178). 

A]kpropriate  flaps  being  turned  U[>,  and  haemorrhage  arrested  by 
applying  !S]iencer  Wells's  forcejvH,  a  J-ineh  tre[)hine  is  applied  over  the 
spot  selected  (according  as  the  pus  is  believed  to  be  in  the  temporo- 
sphenoidal  lobe,  or  in  the  cerebellum),  and  worked  cautiously,  owing 
to  the  thinness  of  the  bone  in  these  regions.    The  crown  removed 

♦  Liinrtt,  1«87,  vol.  i.  p.  1177. 

f  TliiR  iH  present  niso  in  niag|(»id  inflainmalion  witlioul  cerebml  nliticesN, and  {lenists 
for  Bome  lime  after  die  ea.se  tia.s  lM?eii  retieveii  l>y  (ipeniiig  iij*  ttie  cells, 
t  BriL  Med.  Joum.,  December  11, 1886.     Miin.  of  Sury.  OpenUiont,  p.  400. 
I  Laneet,  Jtily  3, 1886. 
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should  not  show  any  of  the  groove  for  the  liittnil  giiuis,  mtr,  if  pos- 
sible, any  middle  meiiingfal  branch.  If  tlie  latter  is  in  the  way, 
crossing  the  dura  mater,  it  should  he  secured  with  two  li^aturep,  or 
the  opening  in  the  hone  enlarged.  The  duni  mater  being  next 
divided,  a  liltle  anichnuid  lluid  ituiy  eseafte,  jjnd  the  hr.iin  which 
bulges  forwards,  without  inilsation,  ma}*  show  lymph  upon  its  surftice, 
and  yet  the  case  end  successfully  if  the  pus  is  evacuated.  A  fine 
trocar  or  aspirator  needle  (withtnit  making  any  vacuum ),  is  next 
slowly  inserted  either  straight  in,  or  in  a  direction  downward?',  for- 
wards, and  inwards  towards  the  apex  of  the  petrous  bone.  If  tlie 
abscess  is  struck,  liubbling  u(  foul  gas,  or  a  few  drnchme  of  foul  pas 
will  escajie,  when  the  nee<lle  has  entered  to  a  depth  of  i  or  S  of  an 
inch.  The  ])uncture  is  then  enlargcil  with  a  director  anil  dressing- 
forceps,  and  the  abscess-cavity  syringed  out  with  horacic-acid  lotion. 
A  short  clrainage  tube  should  be  inserted  into  this  cavity, an<l  the  flaps 
BO  arranged  as  not  to  interfere  with  free  drainage.*  The  wound  ia 
then  dusted  with  iodoforni,  and  sal  alembroth  gauze  or  other  aseptic 
dressings  ai)plied.  The  drainage-tube  should  be  retained  as  long  as 
any  cavity  exists,  probaiily  tor  twi*  or  three  v^'eeks,  being  shortened 
very  graduiiUy.  Tlie  treatna'nt  should  be  rigidly  aseptic,  in  order  to 
secure  early  healing,  and  to  prevent  the  risk  of  softening  and  hernia 
cerebri. 

The  two  following  complications  of  otitis  media  do  not  admit  of 
surgical  interference,  save  in  the  case  of  the  abscesses  of  pvfeniia,  but 
as  they  often  coexist  with  mastoid  su|>puration  and  cerebral  abscess, 
and  thus  are  liable  to  render  the  diMgnosis  obscure,  and  the  prognosis 
difficult,  they  are  briefly  given  here. 

(i.)  J'filchitis  of  SIhusca.  ui^imlh/  Si:i>tir,  tjnd  produrinif  Pffieinin. — Syuip- 
toTM. —  Kepeated  rigors;  sweating;  oscillation  of  temperature;  sweet 
*^ ferment  breath";  and  a  cord-like  feel  along  internal  jugular,  with, 
perhaps,  tenderness  here,  Tirndncnt. — This  is  usually  fruitlesa.t 
Three  main  indications  must  he  fultilled.  (1)  To  get  tympanuna  and 
mastoid  cells  clean  ;  (2)  To  support  the  strength  ;  (3)  To  meet  com- 
plications— e.f},,  pleuro-pneumonia  an<l  abscesses. 

(ii.)  Mrnini/ilitf. — The  history  of  (dd  otitis  media  will  be  obtainable. 


*  J*:trl  of  iliese  hIioiiIJ  l)e  ciit  away,  if  ni^eiiriil,  for  itiin  p!ir|Kw»>. 

t  I'rof.  Hoi>le_v  (Clin.  Soc.  Trnna.,  vol.  six.  j).  2S*0),  recording  i\  vase  in  wliicli  lie 
irepliloeil  lor  run^iuid  siippiirniioii,  amJ  \n  wliicii  rec-uvery  tuok  pliicL',  tliongh  tlirora- 
bos-iH  rif  iltc  rit'lil  Inlerai  sinus  wai  believed  lit  exist,  leiiilhiK  to  scpiic  cmlioli.^in  of  ilie 
lienrt  nud  l«?0  Iiipb,  sug)»eiis  tliut.  as  hoimi  as  itie  tir^t  indic-ation  i>f  endwdiHin  a|i[>aiir8, 
ihe  inlcrniil  jugiilnr  vein  wlioiild  be  tied  in  llie  tniddle  nfllie  net  k,  tinmiKlii  iw  lie  imints 
out,  a  seriixiit  iir^iiment  ngHinfl  llie  |>ei'fortuniiceof  cIiih  i)|ienUioii  "'  lies  in  the,  ul  pres- 
ent inipos'iibie,  ta»>k  :>(  diHcoverini;  Imw  mucli  llironibtMiii  iliere  is,  and,  ftirther,  wlint 
risk  tiiere  is  of  enilK>li»ni  fruiu  the  ntinie." 
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Symptoms. — Amongst  these  are,  the  intense  headache,  tantamount  to 
agony,  the  sudden  cries,  the  high  temperature,  and  perhaps  rigidity 
of  the  neck.  Treatment. — Probably  altogether  hopeless.  Iced  towels 
or  iced  irrigation  *  opium  and  calomel,  morphia. 


OPERATIVE  INTERFERENCE  IN  THE  CASE  OF 
FOREIGN  BODIES  IN  THE  BRAIN. 

Under  the  above  heading  such  bodies  as  bullets,  knife-points,  etc., 
are  included.  Depressed  and  isolated  fragrnenli?  of  bone  may  come 
within  the  meaning  of  foreign  bodies,  but  have  already  been  consid- 
ered (p.  156). 

A.  BnUdJi. — The  following  sites.f  being  throe  in  which  a  hospital 
surgeon  ig  usually  called  upon  to  treat  bullet  wounds,  may  be  brietiy 
alluded  to : 

i.  The  mouth. — This  may  be  passed  by  at  once  as  tlie  bullet  usually 
60  diuuages  the  base  of  the  skull  as  to  cause  rapid  death.  It  is  just 
worth  while  to  mention  a  possible  cause  of  fallacy  here,  and  that  is, 
that  a  small  revolver  bullet,  leaving  an  almost  impenetrnble  track  in 
the  soft  parts  which  have  closed  over  it,  may  lodge  in  the  upper  cer- 
vical vertebra;,  becoming,  as  it  were,  encapsuled,  and  lead  to  no  future 
harm. 

ii.  The  forehead. — From  the  presence  of  sinuses  more  or  less  devel- 
oped, and  of  two  tables,  the  progress  of  Ihe  bullet  may  be  quickly  ar- 
rested. The  well-known  fact  that  patients  frequently  recover  after 
very  severe  injury  to,  and  loss  of  subsUmce  of,  the  front^il  lobes  should 
also  be  remembered. 

iii.  The  side  of  the  head.— The  thinness  of  parta  of  the  skull  here, 
especially  the  squamous  bone,  the  subjacent  motor  area,  the  possibil- 
ity *if  middle  meningeal  ha^morrliagCj  either  at  the  time,  or  when  the 
wound  is  explored,  may  In;  all  jjoinls  of  importance. 

The  following  questions  will  suggest  themselves  to  the  surgeon 
when  he  is  called  upon  to  examine  a  case  of  penetrating  bullet  wound 
of  the  skull ; 

1.  Has  the  bullet  penetrated  the  skull  at  all?  Thus  it  may  have 
lodged,  rebounded,  or  fallen  out,  or 

*  Mr.  Keeiley  (Clin.  Soc.  Trans,  vol.xii.  p.  Ho)  recordji  a  owe  of  severe  trnitrualic 
meningitis,  treated  fliifcewfiiHy  in  (lie  Hta^e  of  coma,  hy  llie  cold  douche,  wmlinued  for 
tvFu  ftnd  K  half  lioiire.  This  mode  t>f  trenlnu-nl  desetvcK  a  more  energetic  triul  at  the 
hands  (»f  siirgeona  in  their  trenlnieiil  of  meningit)t<. 

t  Mr  Barwell  {Clin.  Sac.  TranK,  vol.  xviii,  p.  232)  mnkesllie  following  obsermtion 
whidi  is  of  iinporlance  if  it  is  fntrnd  to  be  cojwlftnt — vii ,  that,  though  the  we«f>on  miiy 
be  huld  very  clo«e,  there  will  be  neither  acorcliing  nor  powder-tnttooing,  if  the  bullet 
be  driven  by  one  of  the  nio<lern  fulmsnates,  containesl  in  the  same  cap  with  the  pro- 
jeclile. 


■ 
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2.  It  may  have  passed  between  the  bone  and  rlura  mater,  without 
penetrating  the  latter,  and  retiohtd  u  spot  iiuite  out  of  8ijj;lit.  In  such 
cases  Sir  T.  Longmore  advises  the  use  of  a  curved  probe,  and  extrac- 
tion of  the  bullet  "  with  suitable  instruments,"  if  it  can  be  felt.  Prob- 
ably in  most  hands  a  second  apjiiieation  of  the  trephine,  if  needful, 
at  some  distance  from  the  wound,  so  ng  to  extract  the  bullet  here, 
would  be  preferable  to  attempts  at  remo\ing  it  from  the  original 
wound. 

3.  Has  the  ball  split  into  two  or  more  pieces  ?  Balls  elongat<id  as 
well  as  round  are  liable  to  split  when  impinging  on  sharp  angles  of 
bone.  Thus,  when  the  ball  split^i  upon  the  outer  table,  piurt  may  pass 
beneath  the  scalp,  wliile  the  rest  may  drive  on  lieforL*  it  sonu-  of  the 
internal  table,  causing  pressure  on  the  dura  mater,  or  even  reach  the 
brain. 

4.  Has  the  bullet  penetrated  the  brain?  If  so,  where  does  it  lie? 
Ought  any  further  exjiloration  to  be  performed,  and  if  so,  ought  this 
to  be  done  through  the  original  wound  only,  or  at  some  counterpoint 
as  well? 

Before  attempting  to  answer  these  lust  questions  it  may  l>e  well  to 
try  and  give  an  answer  to  the  question  which  will  be  sure  to  arise  in 
the  surgeon's  mind  when  called  to  a  bullet-wound  of  the  pkull— viz., 
Shall  I  explore  this  or  treat  it  expectantly  ? 

The  following  appears  to  me  to  decide  in  favor  of  exploring  in  all 
cases  in  which  it  is  clear  that  tlie  injury  is  not  going  to  be  quickly 
fatid : 

u.  The  fact  that  only  by  exploring  will  the  surgeon  be  able  to  an- 
swer the  question  certain  to  be  put  to  him  ])y  the  friends  whether  the 
brain  is  injured  or  no. 

b.  Whetlier  the  bullet  has  split,  whether  the  internal  table  is  shat- 
tered, and,  if  so,  how  far  it  resenddes  a  punctured*  fracture,  are  also 
points  which  can  alone  be  cleared  up  by  trephining. 

c.  Good  drainage,  disinfection  of  the  wountl,  are  almost  hopeless 
unless  this  is  opened  up  and  explored  by  trephining  if  needfid. 

The  following  case  is  not  only  a  good  instance  of  the  kind  <if  gun- 
shot injury  to  the  head  whicli  may  be  met  with  in  civil  practice,  but 
it  shows  how  slight  maybe  the  injury  which  actually  originates  the 
fatal  mischief  It  was  brought  before  the  Clinical  Society  by  my  col- 
league Mr,  Lucas.f 


*  Excellent  insuncesof  l>o*f  closely  nome gun-shot  fmctiires  may  resemble  the  claa- 
(<ical  "pimcturwr"  fratilures,  not  only  in  the  greater  dnnuige  to  the  internal  fahle  co- 
exUting  wiili  but  i^li^lit  mbL-liierexternatly,  but  aIho  in  the  nnitet  of  gnive  syuiptoma 
ineritably  fdlal  unless  IrepJiininj;  hnn  been  perfvrmwl  early,  are»liown  in  FigR.  79  to 
88,  Meii,  and  Surg.  Hitl.  of  the  War  of  the  Rebellion,  pi.  i.  pp.  168,  169, 

t  Vol.iu.p.6. 
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Till-  pntiiMU,  ftged  twenty-one,  Imd  shot  him&elf  with  a  small  revol- 
ver, *'  Mo  wn8  brought  to  tlio  liospital  about  half-past  eleven  in  the 
oveninj;  in  a  somi-eotisv-ious  state.  Almost  in  the  centre  of  his  fore- 
head were  two  siniill  circular  holes,  witli  slightly  inverted  edges. 
Tht«  Hkin  Murrountliiif^  thi-  hullet-lmk-s  was  raised  into  a  rounded  emi- 
neju'e.  Thi'M'  wati  hoiiu'  bkn-ding  from  llie  nose  as  well  as  from  the 
wounds.  Chlorofonn  was  administered,  and  a  crucial  inci«on  made 
over  the  wound.  On  turning  back  tl>e  flaps,  a  blackened  cavity  was 
opened  In-nenth  the  skin,  fortuetl  by  tl)e  exjKinsion  of  the  j»owder 
after  it  hud  (K'nctratod  the  integument,  Al  the  bottom  of  tlii«  canity 
a  ffomewhrtt  oruciforni  aperture  was  seen  in  the  bone,  and  lying  upon 
the  internni  table  were  two  llattened  bullets.  The  internal  table  was 
driven  back  so  as  U>  give  the  appearance  of  a  sinus,  in  which  the  bul- 
lets were  lying  loitse;  and  at  the  time,  we  were  under  tlie  impression 
that  the  man  hiul  very  lnrge  frontal  sinuses,  which  had  iM.'eu  o(>en«d 
by  U»e  bullets.  After  reumving  numerous  fnigujents  l«;longing  to  tb« 
external  Uible  and  dipbH\  the  splintcTcil  intcrn;U  tablv  forming  the  pos- 
terior wall  of  the  cavity  was  also  removed.  This  came  away  in  Imiyce, 
shnrp-«Mlged  angular  fragmenUn,  two  of  which  were  groo^f!d  by  tiM 
longitudinal  sinus.  When  the  internal  table  had  been  removed  the 
dura  m.-tter  was  seen  at  the  bottom  of  the  wound,  and  palsatii^  Tbe 
monibnine  was  entirr  exrc[it  at  one  s|H>t,  where  there  was  a  small 
a)H'rt\ire  just  such  as  might  be  made  by  stabbing  the  point  of  a  pen- 
knife intjo  a  sheet  of  paper.  But  for  that  small  ponctare  it  is  not  im- 
pr  '    ■ '  vtvered."    Septic  meningitis  eaiae  on 

in.  ued  by  death  eaiiy  on  th«  sixth  daj. 

Kxploration,  witJi  or  without  trephining,  in  theacr  cases  should  be 
conductoii  on  the  lines  alrvvidy  laid  down  {p.  164 1.  Thecfatrf^ifiBr- 
e«<H*  arc  only  in  degree — viz.,  the  greater  care  with  wUdi  aB  fav> 
ments  should  be  removi^.  Ckvasionally,  pottiooaol'tfae  bollei  ai« 
found  «<mlxHide4l  with  vcr>-  great  firmness  in  the  diptoi,  tiMse  Are  hert 
rNnorod  by  otrelul  use  of  gouge  or  chisel.  If  the  don  nuiteriaiiMad 
to  be  11  vrry  »u<m}>t  sltould  be  made  to  disiniect  this  inm  Aa 

first,  at. •.  > \ikte  tl^r  oiberwise  inevitably  fatal  aracfanilM.    Willi 

blunt -pointed  ^isst^rs^  tin-  iijHTture,  if  small,  should  be  opened  V|S 
and  a  .a]  ]^>ans  of  this  and  fineiy  powdawd  Imk 

rftoica<..~ ca\nty  of  tbc  arachnoid:  or  with  a  OMBdV 

hair  hnuli  tbe  parts  nay  be  carefallv  wiped  over  with  a  aohmnn  of 
vmt««y  pcMUonde  (1  m  M>«r80O),aadtlwai>ove  pofrdi 
on.    .Vn  ade^vRtc  oind  flssnipB^MM  flinud  \tt  ittnti  ^poBUti  vip : 
the  sknH  o{<ening,  and  nsaiBed  itt  ftuatHuu  facre  by  4tnpe  «f : 
careful^  paoksed  WNnd.    ?So  aatroaa  ahgJd  be  wed,a.-  in 

theaew«Marfs«lNfle8««ffi«e«fliM«alp^lMnK  iaqiaft-  ea- 

dcr tbe  parts  rigidly  aaeptic)  la  tmn  U  ftiliii  .and  ia  iwry  iBway  to  m- 
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terfere  with  the  escape  of  discharges,  and  whore  primary  union  cannot 
he  expected. 

If,  after  exploring,  the  surj^eon  iti  certain  that  tlie  bullet  has  pene- 
trated the  hrain,  another  ijuention  arises  as  to  tlje  wisdom  of  fiirtlier 
exploration  and  attempbs  at  removal.  As  a  rule,  if  the  bullet  is?  not 
found  within  one  or  two  inches  of  the  skull  injury,  notJting  more 
should  be  done  now,  especially  if  the  patient's  condition  is  not  good, 
or  the  ana-sthetic's  influence  not  well  mjtinUnined.  It  is  needless  to 
say  that  in  exploring  the  track  in  the  Itrain  the  utmost  gentleness  is 
essential.  As  with  fine  metal  probes,  owing  to  the  peculiar  consistence 
of  (he  lirain,  it  is  very  easy  to  kis^e  llie  track,  and  thus,  at  the  same 
time,  iuflicrt  fresh  mischief,  it  will  he  wiser  to  make  the  gentlest  pos- 
sible use  of  a  V)()ugie  (those  with  a  doul)le-8ilk  web  are  the  most  suit- 
able) after  placing  it  for  a  It-w  minutes  in  a  sidution  of  carbolic  acid 
or  mercury  percliloride.  If  the  Inillet  is  loimd  within  one  or  two 
inches  of  the  skull  wound,  it  should  be  removed  with  a  fine-pointed 
pair  of  dressing-forceps.  It  will  be  wise,  if  the  track  in  the  brain  is 
much  lacerated,  to  treat  it  like  an  abscess,  and  introduce  a  soft  drain- 
age-tul»e,  to  be  gradually  shortened. 

The  following  points  may  be  adduced  for  and  against  the  attempt 
to  remove  bullets  which  have  lodgeil  in  the  brain : 

The  surgeou  who  decides  to  aliiile  liy  the  ex|H'rtant  treatment  in 
these  cases  both  immediately  after  the  injury  and  later  on,  can  justify 
his  course  by  a  suflicient  number  of  cases.  Of  these,  one  or  two  may 
he  uselully  referred  to. 

Dr.  Brunton  *  brought  before  tlie  Medical  Society  the  case  of  a 
patient  who  had  lived  twenty-nine  years  after  a  gunshot  wound  of  the 
Itrain.  lie  had  fired  a  pistol  at  his  forehead,  but  the  recovery  was 
eventually  so  satisfactory,  that  it  was  btliiived  that  the  buUel  had 
glanced  off,  or  that  the  pistol  had  cotitained  a  bltmk  charge.  The 
f>atient  carried  on  his  business  as  a  cnrn-meri-hant  for  twenty-nine 
vears,  married,  an<l  had  children.  He  wa,«said  to  be  excititble  in  tem- 
perament, but  his  intellect  was  clear.  Death  eventually  taking  place 
from  sciatica  and  bladder  trouble,  it  was  found  that  the  bullet  hud 
entered  the  left  frontal  l>nne  at  the  inner  part  of  the  frontal  sinus,  and 
lodged  in  the  inner  tablw,  projecting  tliruugh  it,  and  pressing  on  the 
membranes,  destroying  them  in  titii  and  also  a  portion  of  tfie  second 
and  third  convolutions  of  the  left  frontal  lobe.  There  was  no  pus  or 
artijicial  membrane  present,  simply  tinckening  of  the  membranes. 

This  can  scarcely  be  considered  as  a  case  of  a  bullet  lodging  in  the 
bniin.  It  will  be  noticed  that  the  velocity  of  the  bullet  was  probably 
delayed  by  ita  passing  through  the  frontal  sinuses,  and  that  the  part 


*  Lancet,  Febiuary  12,  1881. 


202 


OPERATIONS  OX    THE   HEAD   AND   XECK. 


of  the  bniin  injured  is  one  which  is  notorious  for  ita  power  of  recovery 
(cf.  Mr.  T.  Smitli's  case,  Lnncet,  May  3,  1879).  In  such  cases,  for  the 
future,  it  wouU!  be  always  interesting  to  know  something  of  the  bore 
of  the  pistol  and  size  of  the  bullet. 

In  tilt*  next  case,  the  recovery  seems  to  have  only  taken  place  after 
the  patient  hud  had  a  very  narrow  escipe. 

Dr.  Barton  reports  a  case  of  recovery  after  lodgment  of  a  bullet  inside 
the  cranium.  Tiie  bullet,  weighing  34  grains,  fired  from  a  small 
Reniinj^ton  piatul,  hud  ent<^red  the  tskuJl  2  inclies  above  a  horizoutal 
line  drawn  just  above  the  eyebrow,  and  about  }  of  an  inch  to  the  left 
of  the  middle  line. 

At  first  there  appeared  only  a  puncture,  then  ecchymosis  around  the 
Avound.  On  the  fourth  day  a  globular  pulsating  swelling  of  the  :<calp 
appeared  here,  and  a  probe  could  he  passed  straight  backwards  into  the 
cranial  cavity  >  being  only  stopped  by  the  fingere:.  A  druchm  of  cerebro- 
spinal lUiid  now  escaped,  and  symptoms  of  compression  which  were 
present  (cff.,  a  pulse  of  44)  were  relieved.  Carbolic-oil  dressings  were 
applied.  The  patient  now  made  a  good  recovery  up  to  the  fortieth  day, 
when  suflilenly  violent  pain,  rigctrs,  delirium  and  convulsions  set  in. 
Calomel  and  oi)iuni  were  given,  and  the  patient  made  a  good  recovery, 
being  (lerfectly  well,  in  all  respects,  five  months  after  the  accident.  The 
history  is  n<it  carried  beyond  this  rlate.* 

Tlie  following  casef  is  nutuworthy  as  showing  the  course  of  a  bullet 
which  had  traversed  so  great  a  thickness  of  soft  parts  that,  though  it 
entereii  the  skull,  it  did  not  penetrate  the  brain. 

The  patient  had  shot  hiniself  with  a  pistol.  Just  behind  the  angle 
of  the  jaw  was  a  small  dark  inverted  wound  immediately  in  front  of 
the  carotid  vessels.  On  the  left  temple,  just  behind  the  external 
angular  process  of  the  frontal,  was  a  puffy  swelling ;  when  this  waa 
incised,  a  large  fissure  was  found  in  the  skull,  J  an  inch  behind  the 
above  process,  extending  down  behind  the  z\'goma.  The  edges  of  this 
were  rough,  and  bulged  slightly  outwards  as  if  by  some  force  from 
within,  At  the  widest  part  of  the  fissure  the  finger  could  feel  the  dura 
mater — the  bullet  lying  between  it  and  the  bone.   On  extraction  of  the 

*  In  the  Lancet,  Aug<mt  14,  1886,  is  the  nbntraot  of  n  citfe  reported  to  the  Society 
of  Surgery,  &l  Paris,  h_v  M  Prengiielier.  The  paiient  liad  (iie<!  n  revolver  at  the  middle 
■ot  his  iHTiiporaE  foesa,  the  htillet  lixlKing  in  his  hriiiii.  For  the  three  days  following 
the  acolHent  the  uurgeon  al>HtaJned  from  interference,  ua  the  only  Hviiiploms  were  gen- 
eral ])ros(nition  with  lowering  of  the  teinperaliire.  Epileptiform  nttacki  hnving 
occnrrc'!  »n  the  fourth  and  tifih  J:»y.  ilic  wound  was  exposed  and  sevend  bony  spiculn 
removed,  which  had  penetrated  the  hrniti.  A  utilet  having  fiiile<l  to  detect  the  hidlet, 
thoiigli  p.'Hsed  along  its  ctnirae  to  a  depth  of  five  centimetres,  nothing  else  w.i*  done. 
The  epileptifrirra  oeiKures  did  not  recur,  and  the  patient  left  the  hospitnl  at  the  end  of 
A  niontii,  without  tiny  eeiehrull  complipniion. 

f  JjOJid.  Med.  Tirntg  and  Gaz.,  AilgliHl  16,  lS5fl. 
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bullet  with  dressing-forceps,  the  dura  mater,  thnngh  much  dt-tnched, 
was  found  to  be  uninjured. 

From  the  sj'mploms  which  follower!,  and  from  examination  with  a 
probe,  the  course  of  the  bulK-t  was  proljably  as  follows :  Entering 
behind  the  angle  of  the  jaw,  it  pansed  through  the  pharynx,  then  cleft 
the  palate,  and  ascending  through  the  great  wing  of  the  splienoid 
external  to  the  external  i)tery^ntid  plate,  coursed  at  tirsi  upwards 
between  the  dura  mater  and  tin?  hone,  and  then  dropped,  spent,  into 
tlie  lower  angle  of  tlic  fittsure. 

On  the  other  hand,  no  one,  in  my  opinion,  would  blame  the  surgeon 
who,  preferring  expl<*ratory  to  expectant  treatment,  endeavors  to 
remove  the  bullet  from  tlie  brain. 

For  while  the  cases  of  recovery  after  expectant  treatment  are  few, 
it  is  probable  that  out  of  these,  few  a.s  they  are,  a  consideralde  pro- 
portion, if  watched,  would  be  found  to  be  incomplete  recoveries.  Thus 
Dr.  Otis*  writes  of  balls  lodged  within  the  cranial  cavity:  "Many 
instances  were  rep«irtcd  of  patients  who  bad  survived  the  lodgment  of 
missiles  within  the  skull,  but  few  ur  none  resembling  tbe  cases  reported 
by  Larrey,  of  balls  encyst^etl  in  the  brain  and  giving  no  inconvenience 
for  years.  It  is,  indeed,  reported  that  some  patients  went  to  duty  with 
balls  lodged  in  the  cereltruin  ;  but  tlu^  diagnostic  details  accomiianyiug 
the  history  of  these  cases  are  not  sufficicntiy  precise  to  invite  the  fullest 
confidence.  In  most  of  tbe  cases  in  which  the  evidence  that  the  l>all 
remained  within  the  skull  was  conclusive,  either  fistulous  sinuses 
existed,  or  there  was  much  cerebral  disorder,!  or  the  position  of  tlie 
missile  was  discovered  after  the  |>atient's  death  at  a  period  remote  from 
the  injury." 

The  evil  results  of  allowing  a  foreign  body  to  remain  in  the  brain 
are  usually  manifested  sooner  or  later,  even  as  long  as  tbirl«*n  years 
after  the  injury.  Inflammation,  slow  or  rapid,  sometimes  involving 
large  portions  of  the  brain-tissue,  or  yellow  softcuing  are  apt  to  be  set 
up  around  the  foreign  substance,  either  spontaneously,  so  to  say,  or 
from  the  most  trinal  exciting  causes.    The  usual  termination  is  cere- 

•  MedL  and  Surg.  HiH  q^  the  Wwr  of  the  lUbeUion,  pt.  i.  p.  193. 

t  Dr.  Nancrede  {Intrm.  Enryel.  of  Surg.,  vol.  v.  p.  72)  gives  (lie  following  important 
abstract  of  a  most  careful  [laper  hv  L)r.  Wharton  {  Pfiila.  Mfd.  Time/i,  l.^Tifi  in  which 
31fi  coses  of  foreign  lioflipn  Uxlgerl  in  the  1> rain  are  analy/.ed,  Of  ilie!*e,  100  ri'covered, 
wLile  lf>fl  provec]  fatal.  Tlie  influence  tipon  rei'nverv  nf  the  removal  fir  retenlii>n  of  the 
foreign  txxly  was  m(»t  iimrkeil.  Tl»e  foreign  twtly  was  reinovinl  in  Ul(>  cases,  72 
recovering,  while  only  34  iSieil.  In  llie  remaining  210  no  atterupl  at  removal  was 
made,  and  only  88  recovered,  1'1'2  dying.  A  further  analysis  shows  that  amongst  those 
Cftties  claiwed  as  recoveries,  death  ultimnlely  took  place  in  ten  at  periftds*  varying  from 
thre«  to  ten  year*,  and  lliul  many  of  the  patients  sulTere*!  from  such  after-efiects  as 
TCrtigo,  incapacity  for  physical  exertion,  loss  of  sight  or  hearing,  epilepsy,  and  dcte- 
rionited  mental  powers. 
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bral  abscess,  this  condition  ha\nng  been  found  in  fifty-lhree  cases,  in 
whioh  a  po8t-niorteni  examination  was  obtained.  Apoplexy  is  an 
occasional  cause  of  death,  as  is  j>rc8siire  of  the  foreign  body  on  the 
venous  trunks  inducing  ventricular  etfusion  and  con»equent  com- 
pression uf  tlie  cninial  nerves.  The  jirobable  explanation  of  those 
cases  in  which  no  syuiptoms  have  bt-eu  present  for  long  periods,  but 
ill  wliich  death  has  rapidly  followed  upon  the  sudden  development 
of  brain  synqitunis,  is  that  quoted  In-  WInirton  from  Flourens.  This 
observer  found  that  iiulk-ts  in1rodvin«-<l  into  ditlVrent  portions  of  the 
upper  ]>arl.>4  of  the  hemispheres  and  the  cerebellum  gradually  pene- 
trated the  brain  sul>stance.  ultimately  reaching  the  basis  cranii,  the 
biiilet  tracks  healing  after  them  ( NanrriMle,  from  W'liarton). 

As  to  the  fatality  of  wounds  of  the  difl'ereut  iwrtions  of  the  brain, 
58  deaths  took  place  out  of  132  cases  where  the  foreign  body  entered 
through  the  frontal  bune  ;  58  wounds  of  the  parietal  showed  27  deaths 
anil  31  recoveries.  The  occipital  bone  was  penetrated  23  times,  with 
16  deaths  and  7  recoveries;  the  temporal  bones  31  times,  with  12 
deaths  and  19  recoveries  (Nancrede,  from  Whurton). 

The  fullouin^i  are  interesting  instances  nf  successful  operations  fur 
the  removal  of  bullets  penetrating  the  brain,  tlin  one  being  performed 
a  few  liours  after,  and  the  other  not  till  over  three  months  had  elapsed 
since  the  injury  : 

The  patient,*  aged  nineteen,  shot  himself  with  n  pistol  held  in  con- 
tact with  his  foreheati.  About  twelve  hours  afterwards,  when  seen  by 
the  surgeon,  he  was  Bumi-eonscious,  a]diasie,  witli  eonn>lete  loss  of 
motion,  without  loss  of  sensation  on  the  right  side  below  the  head. 
Left  side  liypertvsthetic.  Pupils  equally  dilated.  P.  100,  T.  101.4". 
Ether  was  givi'ti,  and  under  the  protection  of  eujiious  irrigations  of 
corrosive  sublimate  solution  (1  in  llKXt),  the  wound  i if  t-ntranee,  nearly 
in  the  centre  of  the.  forehead,  was  enlarged,  including  also  the  wound 
in  the  skull.  This  procedure  was  coniplie.uted  by  lucmorrhage  from 
a  braneli  ui'  liio  eLivliral  t  artery,  which  was  tinally  (•ontrolled  by  sniall 
compression  forceps  left  in  gitu.  The  track  of  the  ball  tfi rough  the 
brain  was  then  probed  by  a  bulb-pointed  |  copper  probe,  and  the  point 
on  the  scalp  noted  at  which  the  pro1>e  would  emerge  if  jirojected 
through  the  head.     At  this  point  the  cranium  was  exposed  and  tre- 


♦  This  caae  wm  under  the  cire  of  Dr.  Fluhrer  {New  l^rk  Med.  Joum.,  March  28, 
1885  ;  Ann.  of  Surg.,  vf>I.  i.  No.  fi,  p.  573).  It  is  fnnin  lite  liitter  tlia,t  ihe  nliovii  nccniinl 
is  taken.  It  is  to  l)e  rexrelied  ili.it  the  site  of  tin?  juwterior  opening,  and  ll>e  wny  in 
whi<"lt  the  dnunsige-tulie  wuu  im^nt]  acrnfw  ilie  brain,  ore  not  mentioned. 

f  Prot»alily  itiis  word  )>liinild  tic  ''  mciitngcal"? 

X  Owing  to  the  yreiit  fiicility  wiiti  wliieli  an  ordinary  |injl)e  leave:*  the  track  of  a 
foreign  body,  and  enlere  lieatthy  brain  stilisliincc,  n  Iwugie  slightly  softened  and  made 
awptie  is  likely  to  tlo  less  danin^,  if  a  liulb-piiinteil  probe  U  not  at  hand. 
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phined.  The  trephine-hole  was  enlarged  towards  the  assumed  (»]ttning 
of  emergence  of  the  bulh't,  and  the  dura  mater  slit  in  the  same  direc- 
tion. Some  effused  lilnod  ruid  di^jntfjrruted  hrnin  mutter  a}j|jearing, 
more  of  the  skull  was  cut  jiw.My,  and  tht>  slit  in  the  durn  niatt-r  pro- 
longed, until  a  gush  of  brain  matter,  and  a  rent  in  the  pia  mater, 
demonstrated  the  point  of  iini)actof  the  hullet.  The  |>rohe  was  intro- 
duced through  tlie  opening  in  the  pia.  and  passed  downwards  towards 
a  point  where  a  feiding  of  resistance  Iiad  previously  \wvn  fell  with  the 
tip  of  a  finger  ajiplied  on  the  surface.  At  the  distance  of  an  inch  the 
hullet  was  detected,  and  then  extracted  with  elonder-Mnded  forceps. 
It  weighed  42  grains.  A  .sninll-.«i/ed  ruhher  tlviiinage-tulu"  wa.**  then 
introduced  along  the  track  of  tfie  ball  through  the  hrain.and  the  pro- 
jecting ends  cut  off  to  within  li  inch  of  the  skull,  liidoforni  dress- 
ings, with  an  external  |irote*'tive  layer  of  [torated  euttoii,  Wf're  applied. 
Tlie  after- iiistory  was  out'  of  gradual  hut  progrejrsive  anieudnicnt.  On 
the  sixth  day  the  drainage-tube  was  withdrawn,  and  replaced  by  a 
drain  made  of  four  strands  uf  catgut  and  ten  of  horsehair.  On  tlie 
eighth  day  the  conipresf^i^.u-forccps  were  found  to  be  Iciose.  On  the 
thirteenth  the  catgut  had  bcodmi-  ah^iorltf•d,  and  tVair  strands  of 
horseliair  were  withdrawn.  Cinisidcrable  eerel)ral  irritation  fidloweil 
this  proceeding,  antJ  a.s  it  Hcemed  that  the  [)res('nee  of  t!ie  remaining 
hairs  were  exciting  further  disturbance,  they  were  all  withdrawn  on 
the  fifteenth  day.  A  herniil  cerebri  had  developed  at  both  cranial 
openings.  On  the  twenty-tifth  (Jay.  the  patient  was  entirely  free  from 
pain,  and  his  temjieraturp,  respiration,  and  pulse  were  all  normal. 
After  the  thirtieth  day,  the  liernia%  which  up  to  this  time  hiul  lieen 
simply  protected  from  irritation,  were  sultjeeted  to  a  slight  continuous 
pressure.  They  gradually  shrank,  and  iiy  the  end  of  three  week.«i  more 
had  disappeared.  By  the  end  of  the  second  month  after  the  operation 
the  posterior  wound  was  completely  cicatrized.  Three  weeks  later  tlie 
anterior  wound  also  was  healed.  After  leaving  the  hospitid  the 
patient  returned  to  work,  a  slight  impairment  of  memory  being  the 
only  apparent  consequence  of  his  witjmd.  A  severe  blow  accidentally 
ma<le  upon  the  anterior  scar  some  months  after  returning  to  work, 
determined  a  violent  convulsive  attack,  which  recurred  at  the  end  cd* 
three  weeks.  Bromides  were  freely  given,  and  no  further  recurrence 
had  taken  place  when  the  report  Avas  made  six  months  later. 

A  Prussian  sergeant*  was  wounded  at  Sf)ichcrc'n,  August  6,  1870, 
by  a  cha.«sep6t  bullet  on  the  left  side  of  the  head.  He  was  rendered 
insensible,  and  remained  so  until  August  23,  when  he  recovered  con- 
sciousness.    The  right  side  of  his  body  was  paralyzed.     On  September 


*  Sir  F.  Longniore  (Sytt.  of  Sut'^.,  vwL  i.  j>.  507).  No  reference  is  given  lo  lliifl 
mmt  intere«tin>(  cose.  The  fra>;nienrK  of  ttie  bullet,  wiili  a  piece  of  bone  fixed  in  tJie 
Inrger  |>orli<io,  are  in  the  Netley  Miiheuin,  No.  5(>2. 
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4,  he  had  tin  epileptiform  fit.  A  further  examination  of  the  wowud 
was  then  made,  and  a  piece  of  bone  and  three  small  fragments  of  lead 
were  discovered  in  the  hrnin  near  its  surface  and  removed.  The  fits 
continued  several  limes  ddily,  but  at  the  end  of  September  they  lee- 
sened  in  frequency  and  the  piirnlysis  began  to  decrease.  On  October 
2,  Dr.  Junker  took  charge  of  the  patient.  He  was  still  hemiplegic, 
but  able  to  move  his  fingers ;  was  giddy  and  faint  on  tryinji  to  raise 
his  hend,  semi-comntose,  and  had  almost  daily  epilf^jitiforni  fita.  His 
memory  was  nearly  lo.*t.  The  a|jj)etite  was  pood.  A  sinus  led  from 
the  wound,  and  a  moderate  discharge  of  thin  pus  came  through  a 
drainage-tube  inserted  into  it.  On  November  22,  an  elastic  bougie 
was  pas8ed  by  Dr.  Junker  into  the  opening,  and  a  narrow  canal  was 
found  leading  to  the  base  of  the  left  ventricle.  An  electric  probe  being 
introduced  sliowetl  thut  metrtl  was  lying  at  the  bottom,  and  eventually 
two  pieces  of  leail  were  separately  extracted,  together  weighing  275 
grains.  No  more  fits  occurred,  and  the  paralysis  rapidly  disappeared. 
He  now  regained  strength,  but  became  excitable  and  intolerant  of 
society  to  which  he  had  been  jireviously  indifl'erent.  The  wound 
gradually  healed  by  granulation,  the  drainage-tube  being  disjjensed 
with  in  February,  1S71.  By  September  he  was  able  to  walk  with  a 
stick,  and  to  read  large  print.  He  was  then  discharged  from  hos- 
pital. He  was  seen  in  September,  1876,  six  years  after  his  wound. 
He  had  married  in  June  of  that  year,  and  was  able  to  keep  the  books 
of  a  large  business.  Sexual  desire  was  defective.  He  had  a  peculiar 
gait  in  walking,  tottering  unless  looking  at  his  feet,  recalling  the 
appearance  of  locomotor  ataxy.  The  motor  and  sensory  powers  of 
the  legs  were,  however,  perfect,  and  the  muscles  well  developed. 
The  above  cases  seem  to  admit  nl'  the  following  deductions  : 
The  surgeon  having  decided  that  the  ball  has  entered,  and  that  the 
patient's  condition  admits  of  immediate  exploration,  opens  up  the 
wound  both  in  the  scalp  nnd  skull  freely.  He  then  tries  to  make  out 
whether  the  bullet  has  ttrukeu  into  fragments,  and  if  it  is  bt-tween  the 
bone  and  dura  mater  in  the  neighborhood  of  the  wound.  If  the  dura 
mater  is  merely  punctured  by  the  Imllet  4)r  by  a  fragment  of  bone,  the 
puncture  should  be  enlarged  to  allow  of  cleaning  and.  as  far  as  pos- 
sible, draining  this  spot  of  injury  to  the  arachnoid.  If  it  is  decided 
to  explore  the  bniin,  this  must  l>e  done  with  the  utmost  carefulness 
Avith  a  bougie  or  bullet-pointed  probe  rendered  aseptic.  If  the  use  of 
sueh  in^itrumenta,  the  depth  they  have  passed,  and  })prhaps  the  con- 
dition of  the  scalp  at  another  part  of  the  head,  indicate  that  the  bullet 
has  almost  traversed  the  bruin,  a  eounterspot  should  be  chosen  for 
trephining.  The  whole  length  of  the  wound  in  the  brain  should  be 
drained,  if  possible,  and  drainage  should  be  dispensed  with  slowly. 
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Strict  attention  shoukl  be  paid  to  keeping  the  wound  as  sweet  as  pos- 
sible. Any  hernia  cerebri  wliich  may  appear  should  be  submitted  to 
early  gentle  compression  with  padg  of  aseptic  dressings. 

B.  Other  foreign  bodies  besides  bullies  wliich  may  penetrate  the 
brain  are  knife-points.  These,  with  their  tendency  to  form  cerebral 
abscess,  have  already  been  alluded  to,  p.  IGl. 

C.  Another  class  of  hotly  which  may  be  met  with  by  the  surgeon  in 
ci\nl  practice,  is  shown  in  the  fullowiug  case  of  Mr.  Couper^s.*  A 
house-painter  fell  twelve  feet  from  a  ladder,  impaling  the  right  side 
of  his  skull  on  the  spike  of  an  iron  palisade.  When  brought  into  the 
hospital  there  was  a  clean  eiit  wounil  three-quarterB  of  an  inch  long, 
immediately  under  the  riglit  ear,  partly  overlapped  by  its  lobuk-.  In 
this  the  end  of  a  large  rough  piece  of  metal,  corre8|)onding  to  a  freshly 
broken  spike,  could  be  felt,  and  its  direction  could  be  inferred  to  be 
upwards,  inwards,  and  a  little  forwards  from  the  outer  wound,  which 
was  situated  half  an  inch  under  the  external  meatus  between  the  mas- 
toid process  and  the  ratnus  of  the  jaw.  There  was  some  bleeding  from 
the  right  ear,  hut  no  facial  or  other  paralysis.  The  patient  being  under 
chloroform,  Mr.  Couper  succeeded,  after  much  forcible  wreiiching,  in 
extracting  the  iron,  the  head  being  as  far  as  possible  steadied  by  three 
students  and  the  operator's  hand.  During  these  efforts  three  or  four 
ounces  of  blood  oozed  from  the  wound  ;  this  ha-morrhage  ceast?d  as 
soon  as  the  iron  was  out,  but  a  small  quantity  of  semi-tluid  brain 
substance  flowed.  Right  facial  paralysis  came  on  two  days  after  the 
injury,  then  delirium,  restlessness,  and  on  the  seventh  day  left  hemi- 
plegia, followed  by  convulsive  attacks,  afiecting  the  right  limbs  and 
right  half  of  the  face.  Two  days  later,  or  nine  days  after  the  accident, 
the  patient  died. 

Post-mortem. — No  pus  between  dura  mater  and  bone,  dura  mater 
healthy,  save  for  congestion.  On  opening  it  the  surface  of  the  right 
hemisphere  showed  well-marked  sub-araelinoid  meningitis,  The  pos- 
terior part  of  the  right  middle  cerebral  Inbe  had  been  deeply' wounded. 
the  brain  substance  at  this  iwint  softened,  and  streaked  with  pus,  was 
healthy  everywhere  else.  The  spike  had  entered  just  under  the  apex 
of  the  mastoid  process,  traversed  the  internal  ear,  and  driven  several 
irregular  masses  of  petrous  bone  through  the  dura  mater. 

Proliably,  in  a  similar  case,  the  careful  use  of  chisel  or  gouge  might 
loosen  the  foreign  body,  while  the  opening  up  of  the  wound  would 
facilitate  drainage,  and  cleansing  the  parts  damaged,  even  as  far  as 
the  brain  iteelf. 


*  jAmd.  Bo$p,  Reportt,  vol.  ii.     Hatchinson's  Clin.  Surg-,  vol.  i.  [i.  91,  pi.  xvii. 
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TREPHINING  FRONTAL.  SINUSES. 

Prof.  OgBton*  hjip  advised  the  ase  of  the  trophine  in  cages  of  reten- 
tion of  secretion  and  chronic  indananiation  of  the  lining  membrane  of 
ihc^c  sin  use?. 

Indications. — Uneasiness,  pain  over  forehead  and  tenderness  on 
firm  pressure,  with  occasional  escape  from  the  nose  of  thick  pus,  the 
appearance  of  whicli  is  not  to  he  otherttise  nccountetl  for. 

The  above  are  due  to  retention  analogous  to  that  causing  empyema 
of  the  antrum.  As  no  probe  can  be  paased  from  below,  when  all 
other  treatment  fails,  the  sinodes  should  be  opened  above,  and  their 
Communication  with  the  nose  dilated. 

Operation.— A  8in;;le  verticjU  incision  is  made  down  to  the  bone, 
commencing  at  the  root  of  the  nose,  and  extending  upwards  for  an 
inch  and  a  half  over  the  nasal  eminence  of  the  frontal  bone.  The 
periosteum  ha\Tng  l>een  divided  and  carefully  cleared  back,  a  tre- 
phine, the  size  of  a  sixpence,  is  applied  Ut  the  middle  line. 

When  the  trephine  has  been  found  t«i  enter  a  cavity  which  the 
point  of  a  quill  or  a  probe  shows  to  lie  rather  at  the  lt)wer  part  of  the 
crown,  the  disk  is  removed.  If  the  sinuses  are  large,  this  is  readily 
effected,  but  if  they  are  small,  the  disk  must  be  removed  piecemeal, 
with  a  mallet  and  chisel,  until  the  sinuses  are  laid  bare.  The  bleeding 
is  slight. 

The  object  which  now  meets  the  eye  is  the  livid  mucous  membrane 
lining  the  sinuses.  On  opening  it,  it  is  found  thickened,  and  to  con- 
tain mucus  or  muco-pus.  This  being  sponged  away,  the  orifice  in 
the  nose  is  found  t  vvith  a  probe  or  a  fine  gum-elastic  catheter,  a 
drainage-tube,  about  the  size  of  a  crow-quill,  should  be  slid  down  into 
the  nose,  and  its  upper  end  left  in  the  irinus.  and  the  skin  united  over 
it,  to  secure  union  by  first  intention. J 

If,  however,  owing  to  great  thickening  of  the  mucous  membrane, 
foul  caseous  pup,  etc.,  it  is  necessary'  to  use  the  sharp  spoon,  and  to 
disinfect  the  recesses  of  the  sinuses  by  syringing  out,  insufflation  with 
aseptic  jiowder,  or  bru.shing  over  with  zinc  chloride  or  silver  nitrate 
solutions,  it  will  be  wiser  to  run  the  risk  of  more  tedious  closure  of 
the  ojiening,  and  to  bring  the  upjter  end  of  the  drainage-tube  out  on 
to  the  forehead,  only  partly  closing  the  wound  around. 

In  1886  I  perfornied  a  similar  operation  in  a  case  of  syphilitic 
necrosis  affecting  the  ujiper  turbinated  bones,  ethmoid,  and  nnsal 
spine  of  the  fronljd  bone.     The  frontal  sinuses  being  freely  opened 

•  Mfd.  Chron,,  vol.  i.  Xo.  3,  p.  1. 

t  If  the  opening  l>e  too  nmall,  Pnif.  Oir««tr>n  wIvUm  tliftt  it  Khmild  be  enlarged  by 
thniRlinp  dnwti  ii  trncar  or  any  muml  inxirDnient. 

}  In  one  of  I'rof.  Ogston's  cases  a  smn]|  fistnln  pcnilstetl  for  some  lime. 
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up,  the  necrosed  bone  was  renin ve«i  from  above  and  below,  iim]  .-i  l-ir;.'e 
drainaj:e-tul>e  brought  out  by  tJie  forehead  and  nose.  A  eon<titic>ii  of 
foetor  and  nuisance  soon  became  one  of  eleiinHnfS.s  an<l  comfort,  and 
an  excellent  recovery  ulliiualely  took  place  with  very  little  deformity. 

It  is  probulile  that  nnalopioii!:  (^pcratinns  woiilrt  lie  found  useful  in 
very  obstinate  cases  of  ozn/na,  in  witioh  tlicrc  is  evidence  of  the  mis- 
chief having  extended  to  the  frontal  sinuses,  and  in  which,  there- 
fore, other  treatment,  inehidiit).'  iJougc's  operation  (iitfru),  will  be 
insutlicient. 

Every  attention  should  be  paid  to  keejiing  tlie  \voun<l!<  as  aseptic  ns 
possible,  and  to  preventiu};  eryf^iiieliis.  A  dreb.^injr  of  lioracie  acid 
lint,  wrung  out  of  a  saturated  solution  of  boraeie  acid,  iced  if  needful, 
fret^ueutly  renewed,  or  kept  wetted,  will  be  fmiud  edirieiit. 


CHAPTER  III. 


CEREBRAL    LOCALIZATION    IN    REFERENCE    TO 

OPERATIONS. 

OPERATIONS  ON  THE  BRAIN. 

CEREBRAL  LOCALIZATION  IN  REFERENCE  TO 
OPERATIONS  t.Fitrs.  47,  4S,  4'J). 

Sufficient  cases  are  now  recorded  in  which,  by  attention  buiti|^ 
paid  to  the  cerebral  motor  centres,  a  lesion  has  been  diagnosed  and 
localized,  and  an  operation  boH  saved  or  relieved  the  patient.  It  only 
requires  more  close  watrhing  «»f  head  eases,  more  careful  wrighing  of 
signs  and  symptoms,  for  HUch  instances  to  be  largely  increased. 

Motor  Area, — Tlie  motor  area,  or  that  part  of  the  cortex  in  which 
lesioiiji  caUfe  interference  witli  tlie  functions:,  especially  fiandysis  of 
the  limbs  on  the  opposite  side  of  the  body,  lies  beneatli  the  anterior 
half  of  the  pftrietol  bone.  It  may  be  said  to  be  in  form  a  jKuallelo- 
gram,  about  an  inch  wide,  with  its  centre  traver.«ied  (ihliquely  by  the 
fisHure  of  Rolando. 

Speaking  HUccinetly,  but  (jerha]»8  with  sullicient  accuracy  for 
practicsil  purposes,  the  centre  of  speech  lies  (on  the  left  side)  at  the 
lower  and  anterior  angle,  or  a  little  below  nud  in  front  of  the  area. 
Paralysis  or  convulsion:*  limil«'d  to  oiu-  lower  extremity  need  the  tre- 
phine at  the  upper  end  of  the  opposite  motor  area.  Paralysis  of  the 
arm  at  the  middle  tbinl,  iiur:iJysis  of  the  face  at  the  lower  third. 
Three  apjdications  of  a  trepliine  with  <:;lup]dijg  away  of  bone  will 
expose  it  for  thorough  examination  ;  if  the  paralysis  is  distinct  and 

14 
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limited,  one  or  two  applications  will  probably  suffice  to  find  the 
Ipsion.  Where  lesions  are  combined  (footnote,  p.  214),  points  inter- 
mediate between  the  respective  centres  must  be  exposed. 

The  following  aids  in  finding  the  above  most  important  fissure  will 
be  found  useful : 

i.  The  upper  end  of  the  fissure  is  found  about  )  inch  behind  a  point 
midway  between  the  roof  of  the  nose  and  the  external  occipital  pro- 
tuberance, the  lower  end  is  about  1  inch  behind  the  bifurcation  of  the 

Fio.  47. 


+  Most  prominent  pan  of  parietal  eminence.  /.  R.  Fifamre  of  Rolando.  Sy.f.  Sylvian  flasurp. 
Sy.h.f.  Horizontal  line  of  Sylvian  fli«Hre.  The  aseending:  limb  would  start  two  inches  behind 
and  a  little  above  the  external  angiilar  proc««,  running  Rtralght  up  for  an  inch  between  the 
letters  a  and/at  Sy.  a./.  1  and  2/1:}.  Flntt  and  second  frontal  flwiires.  1,  2, 3/r.  c.  First, second, 
and  third  frontal  convolutions.  ]  and  2  f.t.f.  First  and  second  temporo-sphenoidal  fissures. 
1, 2,  3  t.  s.  c.  First,  second,  and  third  tcmporo-sphenoidal  convolutions.    (After  Reid.) 

Sylvian  fissure.  This  bifurcation  corresponds  to  a  point  li  inch 
behind  and  i  inch  above  the  level  of  the  external  angular  process  of 
the  frontal  bone,* 

Mr.  Godlee,  in  a  most  interesting  case  f  of  trephining  for  cerebral 
tumor,  used  tlie  following  simple  method  of  exposing  the  fissure  of 
Rolando  in  its  middle  tliird : 


*  Erichsen's  Surgery,  vol.  i.  p.  731. 

f  An  abstract  of  this  most  helpful  case  is  given  at  p.  216. 
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)  A   line   was   drawn   between   the   fronUil  and   occipit:il   pro- 
tuberance. 

('2.)  At  a  right  angle  to  tluH  n  line  was  drawn  voTtically  downwards 
through  the  front  of  the  external  luulitory  meatus, 
^ft     (3.)  Parallel  to  the  last  a  line  was  drawn  vertically  upwards  at  the 
^"  level   of  the  posterior  border  of  the  nia.stoid  process,  reaehing  the 
longitudinal  line  (1)  about  '2  inches  behind  the  second. 

f4. )  From  the  junction  of  the  lines*  1  anil  8,  one  was  drawn  <liagon- 
^_  ally  downwards,  reaching  the  .steund  about  2  inches  above  the  ex- 
^ptemal  auditory  meatus.    This  was  believed  to  re|)re8ent  the  direction 

of  the  fissure  of  Rfdando. 

^      ii.  Dr.  Reid*  gives  the  following  directions  for  finding  the  fissure  of 

^■Hnlando  (Fig.  47)  :  A  line  is  first  drawn  from  th<;  root  of  the  nose  to 

the  external  occipital  protuberanee,  the  horizontal  limb  nf  the  fissure 

of  Sylviust  is  next  marked   out,   then,    from    a   biise-line   running 

P through  the  lowest  part  of  the  infra-orbital  margin  and  the  centre  of 
the  external  auditory  meatus,  draw  two  ])er]K'ndicular  line.'?  ti>  the 
top  of  the  cranium,  one  from  the  depression  in  front  of  the  external 
auditory  meatus,  and  anotlier  from  the  posterior  border  of  the  mas- 
toid process.     There  is  then  described  on  the  surface  of  the  head  a 
four-sided  figure  bounded  above  and  below  by  the  lines  for  tiie  lon- 
gitudinal fissure  and  horizontal  limb  of  the  fissure   of  Sylvins  re- 
^B  ^P*^'^*t^i^''^b'T  ^^'^  i"  front  and  behind  by  the  two  perpendienhir  lines. 
^^Jf  n  diagonal  line  is  now  drown  from  the  posterior  superior  to  the 
^Kinlerior  inferior  angle  of  this  space,  the  line  will  he  over  the  fissure 
^»of  Rolando. 

Position  of  the  Chief  Sutures  (Figs.  48  and  49). — Aft^er  con- 

^Ksidering  tlie  most  !niport4viil  part  nf  the  brain,  tlie  niutor  area,  which 

^■lies  under  the  parietal  tt(»ne,  it  will  be  well  to  recall  the  landmarks  of 

^Bthe  chief  sutures  which  are  met  with  in  that  region.     The  coromtl 

BUture,  the  anterior  limit  of  the  parietal  bone,  may  thus  be  traced. 

The  pioint  where  it  leaves  the  sagittal  suture,  the  bregma,  may  be 

^pfound  by  drawing  a  line  from  a  point  just  in  front  of  the  external 

^^auditory  meatus  straight  upwarrls  on  to  the  vertex  ;  from  this  point 

tiie  coronal  suture  runs  downwards  and  forwards,  speaking  rougldy, 

^hto  the  middle  of  the  zygomatic  arcli,  or,  more  exactly,  to  join  the 


From  thin  }>nper  Vvg.  47,  sliglitly  alterwl,  has  been 


W 


♦  Lancft,  Seiitember  27,  1884. 
tNkeD. 

t  The  Bssiire  of  .'Jylviim  (Figs.  47,  4S,  49)  is  fdiiinct  hy  Hrawin^i;  n  line-  frnm  ii  point 

II  iucli  behind  the  external  .-iiignlnr  pmoess  nf  the  fronlal  him*'  l<i  n  jminl  ij  inch  lif- 

Iriw  I  he  nioMl  pnirnineiil  jHirt  of  the  I'jirieUl  eniinence.     Me:*Hiirinj5  from  hefore  b»ck- 

wiinh>,  ihe  Hr^l  J  ini:h  nf  tliis  line  will    re|ire!<eiit  the   main   d-wiire,  nnd   (he   re^t  itH 

orixonltii  liinh.     The  aseendiitg  limb  will  start  two  inches  behind  ami  ^iliKhlly  iiUive 

le  exteriidl  »ngahtr  |«r(>L-e4«,  iitirl  rtitts  vertically  npWMrtls  for  nbont  :iii  inch. 
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temporal  part  of  the  great  wing  of  the  splicnoid,  which  it  meets 
inch  and  :i  h:ilf  alinvo  the  zyS'>ma,  and  not  quite  an  inch  behind  tlie" 
external  angular  process  of  the  frontal  bone.* 

Under  this  suture  lie  the  posterior  extremity  of  tiie  three  frontal 
convolutions  (Fig.  48),  for  the  frontal  lol»e  lies  not  only  under  tlie 

Fio.  48* 


\$cr^ 


AscPr 


PB 


The  abo%"C  view  of  tlic  bmln  intilu  «hnwii  Ihe  rrliiUfiii!'  f>f  llie  surfncc  roiivolntiniu  to  the  i»- 
ffinii>  nf  the  tkull.  K.  Kiisnre  "f  Kolnnrto.K'iMtridliiit  the  pitrlvtnl  trom  the  fprmtal  lolw.  K), 
Pttriciixiccipltal  fl«siit\-  littwtTn  the  iiArifUl  un<l  ixvlpilnl  lobes.  S,  S,  Klj^-uro  of  SylvluB,  i<vpar- 
alln«t  the  lein|Kin>!t|>lieni>lilMl  frciiu  the  fniDlal  and  (lurjeliii  IoIh*s.  SK,  MF,  IF,  Tht-  ««j>erior. 
mklclle,  and  luferlor  fnintal  convolutione,  A«'.F,  Ascendiug  froiitAl  convolution.  Asc. I",  As- 
cending pAiielal  mnvoluiion.  Th>>  uutllnea  of  the  cbraiul, M(U*iuuao^|i«ri«tal,  uiil  Umbdoidal 
suture*  ate  also  »cen.    (Ailcr  Turner.) 

frontal  bone,  l)ut  extends  backwards  under  tlio  anterior  part  of  the 
parietal,  the  fi.S!?ureof  Rohauhi,  which  forms  the  posterior  boundary 
of  the  frontal  loho^  lyiiif:  from  11  to  2  inches  behind  the  conmal 
suture. 

The  orrijiitn-jinnetiil  irr  Inwhdotdal  miture,  the  posterior  linnt  of  the 
parietal  bone,  will  be  market!  out  by  a  line  whicii  sUirts  from  a  point 
21  inches  above  tlie  external  occipitid  protul)erance,  and  runs  for- 
wards titid  downwards  to  its  termiiiatimi,  Avliioh  will  be  found  on  a 
level  with  the  zygoma,  11  inches  bt;hind  the  tissure. 

As  the  occipital  lobe  is  not  limited  to  the  upper  portion  of  the  oc- 
cipital bone,  but  extends  forwards  under  cover  of  the  poeterior  part 


*  I  have  [Kiiiifeti  oiil— "  Middle  Meningeal  HiemorrlniSEf,"  dtti't  Ifnipitil  Rrpoiit, 
vol.  xliiL  |>.  lo2,  pt.  iv.  Fig.  3— Imw  ikin  li^ie  bone  is  in  tlie  vicinity  of  the  con:>nal 
suture. 

t  The  nlnive  wiMxJcut  is  lukcn,  slightly  altered,  from  Prof.  Turner's  Introduetitm  to 
Humaji  Jnaf'/rny,  part  i.  \).  '2G6. 
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of  the  pnrietjil,  the  puTieto-occipitnl  fispure  lies  al>oiit  f  inch  in  front 
of  the  apex  of  the  larnUdoid  sutiiro  (Fig.  48). 

Thf  sfpinmons  <rr  tuiamumo-parlctnl  .vtUo-e  is  not  so  ensy  to  murk  out, 
owing  to  the  irreguhirily  of  its  curve  and  vnriations.  Its  higlu'st  point 
is  ugu:dly  I'l  inch  uliovc  tli«.'  zygoniii  (Fig.  49). 

The  Sylvian  fissure,  whicli  eeparati-s  the  tftuportj-siihi'iioiihil  froiu 
the  parietal  lohe,  paesos  from  below  obliquely  upwards  and  backwards 
across  the  line  of  thiH  suture  nt'tir  its  middle  (Fig.  49\  the  teniporo- 

FiG.  49* 


SuF  FWJKTAL 


Inf.Fromtal 


w 


The  Phtef  ronviiluliini>iitii!  fl««iirwion  lb«.>  outer  wirfiiee  of  the  brain,  togcthor  wltli  the  oul- 
net  iirilii'  kU(ure«und  bones  iK'nvktIi  wbicli  itiiy  lie.    t'lKKminmatic.    (Aaer  RulM^rt.s,  uf  I'hlla 


sphpnoi<lal  lobe  not  only  lying  under  the  stpiaiunufi  and  grejit  wing 
of  the  .''i>henoid,  but  passing  upwards  under  ec>ver  of  tfie  Inwer  part 
of  the  parietal. 

The  following  practical  |ioints  are  given  by  Prof.  Nancrede:t 
(1.)  Monoplegia  or  Bpiisni.'?  limited  to  one  member,  or  a  portion  of 
one  member,  indicate  limited  lesionst.  If  the  lower  limb  be  atfectt'd, 
the  upper  portion  of  the  ascending  parietal  (Fig.  49),  with  perhaps 
tilso  the  correisponding  part  n{  tiie  nscendin;;;  frontal,  is  involved.  A 
trephine-crown  must  then  be  ajiplied  sibout  the  upper  part  of  the 
Rolandic  line. 


•  The  mbove  w«xiHc(it  is  taken  from  Dr.  Roberta's  putter  on  the  "Operative  Surgery 
of  the  Hiimiiti  Brain,"  Anruds  nf  Sfirgtryy  Auguat,  ISSo.  p.  119. 
t  Inlemnl.  Jincyrl.  Surg.,  vol.  v.  p.  4)0. 
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(2.)  With  paralysis  of  the  arm  and  leg,  the  lesion  probably  in- 
volves the  iqiper  two-thirds  of  the  aseeii<liiiji  eonvolutions  with  the 
paracentral  lobule.  The  trephine  sjhould  then  be  placed  at  the  upper 
part  of  the  line,  a  little  lower  than  in  tlie  former  ease.  It  may  per- 
haps be  necessary  to  enlarge  the  opening  by  cutting  out  a  circle  lower 
down. 

(3.)  Paralyeis  of  the  upper  extremity  alone  probably  indicates  injury 
to  tlie  niiikllt'  third  of  the  ascending  front^il  convolution,  and  tJie 
trephine  shuutd  be  iijjplied  a  little  in  front  of  the  middle  third  of  the 
fissure  of  Holandii. 

(4.)  Paralysis  of  the  lower  part  uf  the  face  points  to  a  lesion  of  the 
inferior  third  of  the  ascending  convolutions,  or  of  the  foot  of  the 
second  fronted. 

(5.)  In  Hiin|)le  aphasia  the  trephiac-erovvu  should  be  placed  lower 
down  still,  in  front  of  and  below  the  lower  extremity  of  the  fii?8Ure  of 
Ildlandd. 

(V).)  In  most  cases  many  centres  are  affected,*  and  consequently 
the  surface  to  be  explores!  is  njueh  larger.    Thus  : 

With  paralysis  of  both  htwer  extremities,  the  .'iunimit  of  the  line 
and  tlif  eontiguous  superior  portinn  of  the  cranium  must  be  removed. 
W'hh  jfaralysis  of  out-  upper  and  one  lower  extremity  (hemiplegia) 
the  opL-ratitm  must  In-  |K'rfuniiL'd  at  the  middle  and  upper  portion  of 
the  lino  ;  in  paralysis  uf  thr  arm  wiJb  facial  palsy,  at  the  inferior  third 
of  the  line,  and  a  littlu  in  front ;  in  palsy  of  the  upper  extremity  with 
a|)linsia,  the  opetn'ng  should  be  made  below  and  in  front  of  the  line; 
with  facial  puralysrw  atn!  aphasia,  the  bone  should  be  removed  in 
front  of  the  left  line,  and  bidow  its  inferior  extremities. 

The  above  statements  from  Dr.  Nancrede,  following  M.  Lucns- 
(;hampionniere,t  are  liable  to  revision  with  advancing  kn«)wledge. 

The  fidlitwing  locatii.<n  of  tlie  chief  cerebral  centres  is  thus  given 
by  M.  Lucas-t.'hutn[)ionnt're.  Lower  extremity. — Summit  of  the  ascend- 
ing pariehil  conv<iIulion.  Upper  (uid  lower  extreniitj/. — Summit  of  the 
ascending  parietal  and  frontal  convolution.  rpj>rr  ertremity. — Middle 
purtion  of  the  ascending  frontal  convolution.  Upper  extremity  and 
(ipkami. — Lower  third  of  the  ascending  frontal  and  foot  of  the  third 
frontal  coil  vol  uti<in.  Firclol  paralym. — Lower  third  of  the  ascending 
frontal  and  foot  of  tlie  second  frout;il.  Aphiivia. — Foot  of  the  third 
left  frontal. 


4 


*  The  fcillawtng  combinalionH  are  dinsd  usually  met  with  (Nancrede,  lot.  Bupm  eitf 
p.  $9):  PjinilyBis   of  fiice  anrl  nphai<la;  apltiiHia  atiJ  paralyais  uf  the  arm;  |>iinil 
of  arm  ant!  face;  ])iirnly:«is  of  the  upper  and  liiwer  extremities, 

t  Jm  Trip<inalum  ifaiJie  par  !es  Loraiigationt  ciribraiea.     Paris:   1878.     The«e 
mentB  will  he  fuund  Ui  difTer  somewhul  from  those  taught  by  Dr.  Ferrier,  p.  218, 
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OmtniindicalUfHi  to  Trephining  in  Lections  of  the  above  Cerchrnl  Oen- 
(r«.* — Evidence  of  hase-IvpioiiH, «.(/.,  ]iaralyr<iy  <>f  one  or  more  cnuibil 
nerves,  neuro>retinitis,  Cheyne-Stokus'  reHjjiration,  Also  hemiplegia, 
accompanied  by  marked  nmesthesiu,  contniindicntes  operation,  as  the 
latt/?r  siymptom  points  to  lesions  which  iiiijihnite  ulher  {mrtions  uf  the 
encephalon  than  the  uititor  area,  and  whieii  are  ton  der[ily  sealed  to 
be  accesi<ible  to  operative  interference. 

Cerebral  Localization  in  Injury  to  the  Head.— A  typical 
case,  in  which  loeaHzati^m  may  lieljj  the  f^urijeon  in  tre|)hiniiig, 
would  be  one  in  which  tlje  injury  is  limited  to  the  cranium,  tind  is 
followed  immediately  hy  paralysis.  Secondary  or  tardy  paralysis 
may  he  the  result  of  later  itithimniatory  processes.* 

M.  Lucas-ChampionniLire  gives  tfii.*  interesting  case; 

A  man  was  found  in  tlie  street  with  slijrht  paralysis  of  the  rightarni, 
but  sensihility  porfeet.  There  was  a  slisihl  superficial  cut  i  inch  Vmg 
over  the  left  parietal  eminence.  Five  or  six  days  later  tlie  patient  be- 
came stupid  antl  unable  to  swallow,  and  cuiivulsions  increasing  iu 
violence,  and  involvina;  all  the  ho<ly,  save  the  ri^ht  forearm  and  hand, 
get  in.  Suspeelin;^  a  fracture  of  the  inner  taltle,  M.  Lucas  Chani]Ht»n- 
ni&re  trephined  at  the  site  of  tlie  wouml,  and  fnund  a  Hne  lissurt?  just 
in  front  of  this,  there  was  slijrht  depression  of  the  fragments,  which 
were  wcdj^ed  tiji;!itly  tojiethcr.  After  the  o]k ration  the.  convulsions 
ceased,  and  a  good  recovery  took  place,  witli  use  of  tlie  right  arm. 

The  fracture  was  proved  hy  measurements  to  be  over  the  middle 
and  lower  part  of  the  fissure  of  Rol:indu,  considerably  in  fntnt  of  tlie 
scalp  wound. 

Tliis  case  would  seem  to  show  that  in  trephining  for  what  is  believed 
to  be  a  fracture,  it  is  better  to  apply  the  instrument  over  the  centres 
C0TTe?inmding  tu  the  afiected  muscles,  rather  than  at  tiie  site  uf  injury, 
e.g.,  a  scalp  wound. 

Convulsions  in  thetnselves  are  only  an  indication  for  interference 
when  they  are  localized  antl  persist,  and  especially  if  they  alternate 
witli  paralysis  of  the  same  muscles. 

In  other  cases  the  reverse  course  is  indicated,  and  the  surgeon  must 
be  guided  by  the  seat  of  injury,  and  not  by  any  cortical  lesion.  Thus, 
in  Mr.  West's  case,  alluded  to  in  the  ffxilnute,  p.  185,  the  ]iatti-nt  had 
riijhl  hemiplegia  and  aphasia,  in  addition  to  the  epileptiform  seiz- 
ures, which,  increasing  in  number  and  severity,  reduced  the  girl  almost 
to  a  stjite  of  idiocy.  Here,  tm  the  doctrine  of  looaliwition,  the  trephine 
should  have  been  applied  netir  the  lower  end  of  the  h'fi  lissure  of  Ro- 
lando;  Mr.  Weist,  however,  followed  the  old  rule  of  trephining  over 
the  site  of  injury,  which   was  in  the  frontal  region.     In  this  case 

*  Nancrede,  fcc,  <upra  cii-,  p.  01. 
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timti^'Ji  the  symptoms  were  much  relieved,  this  relief  was  not  dae  to 
removal  of  doprossed  hont',  for  thf  doprcpsion  involved  only  the  outer 
tahlc.  Dr.  iJouixl'is  I'owell's  exphitiution  seems  here  to  he  the  correct 
ono — viz.,  that  the  epileptic  ulhirks  were  not  due  to  n  direct  lesion  of 
tlio  hriiin  nt  the  peat  of  injury,  but  rather  of  a  reflex  nature,  the 
injuroi!  prtrt  t'xcituifi  the  mnvuli^inn.'*,  just  as  a  carionp  tooth  might 
dfi  so. 
Cerebral  Localization  Id  the  Diagnosis  and   Removal  of 

Cerebral  Tumors. — .Vmong^t  thn  rut^t^  whicli  liave  l>t'eij  jMihlished 
there  have  l)een  none  tosurpivss  in  helpfulness,  from  the  completeness 
of  the  details,  and  the  acouraey  of  its  reasoning,  one  of  the  earliest  of 
the  casfs  snlitnittt'd  to  modern  surgery — viz.,  that  trephined  by  Mr. 
Godlee*  for  Dr.  Hughes  Bennett,  in  1884,  an  nlinlract  of  which  is  given 
below. 

A  man,  aged  twenty-five,  had,  four  years  before,  suffered  from  slight 
eoncui»sinn  from  a  blow  on  thi- Irftt  side  of  the  head.  A  year  later 
first  set  in  twitchings  in  the  left  si<le  of  the  mouth  and  tongue,  par- 
oxysmal and  irregular  in  occurrence.  Some  months  later  fit.s  began, 
with  lo.ss  r>f  conscitiusness  and  geiu'ral  convulsion!*.  Tliis  rimdition 
lasted  twt)  and  a  half  years  ;  and  six  mouths  licfore  admission,  twitch- 
ings  of  left  hand,  folloAved  shortly  by  weakness  of  the  left  fingers, 
han<L  and  forearn),  wen-  noticed.  For  ibroc  mouths  these  had  pre- 
vented his  using  his  tools.  During  this  last  period  there  had  been 
twitchings  of  the  left  leg,  which  hud  also  been  getting  weak.  There 
was  nothing  abnormal  in  the  skull  or  scalp.  Vision  was  normal,  hut 
optic  neuritis  was  iircr^ent  on  liot)\  sides,  most  marked  on  the  right. 
Hearing  was  less  acute  in  the  right.  There  was  more  complete  paral- 
ysis of  the  left  fingers,  tliundt,  and  band,  the  elbow  movements  were 
very  liniite<l,  tliotse  of  tiic  shoulder  impaired.  There  was  no  r<iii<lity, 
or  wasting  of  muscles.  The  toes  of  the  left  leg  ilid  not  i-lear  the  ground 
in  walking.  There  was  persistent  vomiting  and  retching,  with  uttncks 
of  lancinating  headache,  renilcring  life  intolerable.  Large  doses  of 
the  iodjdi-s  were  fruitless. 

.^n  operation  l>eing  decided  on,  thy  motor  area  and  the  diagonal 
line  representing  the  fissure.^  of  Rolando,  was  mapped  out  by  the  pro- 
ceedings already  given  at  p,  210.  Theorctieally,  in  order  to  hit  the 
middle  of  the  fissure  of  Rolando,  the  centre  (►ftbe  trephine  should 
have  been  placed  about  i  inch  behind  the  diagonal  line,  and  about  1 J 
inch  from  the  median  longitudinal  line.  As,  however,  there  was  a 
tender  spot  on  the  scalp  2  inches  anterior  to  this,  the  first  opening 

*  ^ffl^.  Chif    Trann.,  vol,  Ixviii.  p.  2-t4. 

t  Whether  (lie  ^Jiotuii  cm  tlie  rigiil  side  of  the  bmin  wtwdiie  to  a  blow  on  the  left 
NJde  miiMl  Im  inu'erlain. 
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was  marie  (with  a  trepliiiu-  1  iiii/li  in  dianieter)  between  the  t\w\* 
Tlie  dum  nuittT  was  iiurmal ;  afUr  a  ennMiiI  incisiiui  was  made  in  it 
thf  lirniD  was  thnu^dit  to  bulgf  uhuoriiially,  and  tu  l>f  rather  more 
ytdlow  than  usual,  otherwise  it  was  hadthy.  A  socond  cfuwii  was  cut 
HWjiy,  nvfrlappintr  Uh^  lir«t,  cxtcninl  to  and  slifrlilly  in  front  of  it, and 
the  uitgles  of  hone  roundt^d  ott"  with  a  oliisrl  and  hamnu-r,  tho  hrnin 
being  protected  with  a  copptr  spatula.  Tht^se  twn  oponingg  were  then 
joined  l>y  one  posterior  to  iheni.  and  tlie  •■dire?  hidnji  eliippcd  away,  a 
trianguhir  aperture  was  h-ft  nn'usuriiig  2  liy  H  ineh.  Tlie  dura  muter 
was  opened  hikI  a  surface  of  hraiu  exposed  nearly  equal  in  size  to 
that  of  theskull-openiii^i.  Oeeupyin^  rnobt  of  this  space  and  crossing 
it  ol)lii|neIly  from  ahove  and  Iteiiind,  <k>wnwards  an<l  forwards,  \va8  a 
convolution.  Into  the  centre  of  thi.«  convolution  an  incision  about} 
inch  in  Icupth  wnn  made  with  a  seaJpt  I,  From  4  t/i  1  inch  helow  the 
surface  kiy  a  transparent,  h)!nilat^d,  solid  Yumor,  thinly  encupsulcd, 
but  quite  isolated  from  the  surround  in;,'  brain  sulistanee.  The  inci- 
sion into  the  cortex  bein^  prolon^'cd,  titc  sides  of  the  jxrrtwth  were 
easily  separated  by  a  s]>atula  of  steel,  readily  bent  into  any  shnj)e. 
The  siiperficial  surface  of  the  growth  bi'in«f  thufi  isolated,  this  ]iortion 
was  renioveii  with  the  finjier;  an  part  now  liroke  away,  the  deeper 
parts  were  enucleated  with  a  sharp  spoon,  the  scrapinjr  beinji  contin- 
ued till  apparently  only  healthy  brain  matter  renuiined.  Tfiif?  caused 
rapid  welling  up  of  blood  into  the  ravity.  wliich  would  have  hebl  a 
pijjeon's  ejrg.  8ponge-pri*sure  failintj,  tlj<-  li:vniorrhape  was  finally 
arrested  with  the  ekH^trocautery.  The  durri  mater  wan  drawn  together 
with  sutures, and  a  dr:iiua>fe-tubc  insiertiil  bi-neath  iL  Elsewhere  tlie 
skin  was  brought  accurately  tofrcther.  Antisejttie  precautions,  includ- 
ing the  spray,  were  used  throughouL  The  ana^'^thetic,  e!d(iroform,  was 
taken  well. 

The  wound  was  not  dressed  till  the  third  day,  when  the  discharge 
had  a  <listinctly  putrefactive  siiiell:  the  scalp  near  the  wound  was 
somewhat  eedeniatous.  The  next  day  wet  boracic-acid  dressings  were 
applied,  there  was  hnr<lly  any  trace  of  smell,  liut  a  hernia  eerebri  as 
large  as  half  an  orange  was  jirotrnding  tlirough  the  lips  of  tlic  wouncL 
There  were  no  twitehings  of  limbs  or  face,  no  headache.  The  patient 
was  bright  and  cheerful,  with  L'ood  appetite.  The  hernia  cerebri  how- 
ever increased,  and  on  the  eighth  day,  iiaving  reached  the  size  of  half 
a  cricket-ball,  was  snipjied  away  with  scissors,  the  parts  removed  con- 
sisting chiefly  of  granular  matter  and  dot.  with.  apj)arently,  little 
true  cerebral  stricture.  The  cut  surface  was  treated  with  a  strong 
solution  of  zinc  chloride  and  iodoform,  and  a  rap  of  block-tin  applied. 
The  hernia  eerebri  a'j.iin  increased  sumewliat,  but  all  r-ertmil  to  be 


•  Tlie  centJV  t'l'tliL' u|itiiinj;  was  ]\  im-li  fnnii  ttif  riiiiUlt  Hiil*  niul  h  iiirli  litliind  a 
line  drawn  vertically  iipMraniri  from  the  nieiittis  of  llie  cir. 
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duing  well,  when,  ou  tlu*  twenty-first  day,  a  rigor  api)enred,  headache 
followfd  and  voinitiug,  then  rewtlessness,  sleeplessuess,  and  gradual 
sinking  about  four  weeks  after  the  operation. 

At  the  post-mortem  examination  extensive  araehnitis  wa?  found. 

The  parietal  area  2i]t]K'nred  to  have  fallen  in  ;  in  its  centre  and  oecu- 
pying  the  uo.«;iti<>n  *.<{  the  fissure  of  Rolando  wus  the  woun«l  in  the 
brain.  The  desiriu.iion  of  the  cerebral  cortex  involved  nearly  all  the 
ayecnding  parieUU  convolution,  the  upper  part  of  the  ascending  fron- 
tal, and  the  antt'ri<^>r  third  of  the  supra-nnirginal  gyrus.  The  extent  of 
softening  around  \v;i.s  not  great,  hut  it  was  ilifKoult  to  tvU  this  accu- 
rately, as  the  hrain  hud  undergone  the  process  of  hartlening.  The 
uri^'inal  grovvtli  was  a  glioma,  of  the  size  of  a  walnut. 

In  coiiiiiH-ntiug  on  the  case,  must  interesting  remarks  are  grouped 
under  the  following  heads:  (1)  Diagnosis.  (2)  Surgical  treatment. 
(3)  Clinical  phenomena  after  the  oj>emtion.  (4)  Revelation  of  the 
autopsy  pliysiologieully  nnd  [t:itlin|i);:ifally  considered. 

These  will  well  repay  most  careful  perusid  :  only  tlie  chief  points 
can  be  given  liere. 

(1)  lUiitjiinntti. — A  Itraiii  growth  on  the  right  side  was  diagnoserl  in 
this  case  on  the  following  grounds:  Slow  progress,  uncontrollable 
vomiting.  Vioh-nl  }»ain8.  Double  optic  neuritis.  It  waa  thought  to 
occupy  the  corte.x  beoauie  certain  motor  tracts  wore  im|ilicated  in 
definite  order,  because  parulysis  was  present  without  loss  of  sensibility, 
and  above  all  lieeause  of  certain  paroxyemid  seiifures  of  l<x;al  convul- 
sions occurring  without  loss  of  consciousness,  eminently  suggestive  of 
irritation  of  the  gray  matter, 

The  special  seat  i»f  the  lesion  wa.'*  believed  to  Ite  in  the  middle  part 
of  tlio  right  ti.ssure  of  Rolando.  Following  Prof.  Ferrier,  the  motor 
centres  which  govern  the  voluntary  movements  of  the  lips  and  tongue 
are  situated  in  the  lower  jiortions  of  the  ascending  i>arietal  and  frontid 
convolutions.  Higher  wn,  in  the  same  gyri,  are  the  motor  centres  for 
the  face-muscles.  Occupying  the  middle  and  nearly  all  the  ascending 
parietid  conviduticn  are  tJie  centres  of  the  fingers  an<l  hands.  In  the 
middle  of  tin-  ascending  frontal  convolutii>n  are  the  centres  for  move- 
ments of  the  arm  and  uppur  arm,  including  fiexion,  pronation  and 
supination  of  the  fort'unu.  At  the  upper  unrl  back  jtart  of  the 
ascending  parietal  convolution  is  the  centre  for  the  lower  extremity, 
and  iit  the  upper  and  anterior  portions  of  the  ascending  frontal  cou- 
vohitinn  are  the  centres  for  complex  niovement.s  of  both  the  upper  and 
lower  limbs. 

In  this  ca.se  there  was  complete  paralysis  of  the  fingers  and  hand, 
with  inability  to  i>ronate  and  supinate  the  forearm,  there  was  partial 
paresis  of  the  movements  of  the  elbow,  and  weakness  of  those  of  the 
shoulder-joint.     Tliere  was  also  slight  paresis  of  the  leg  and  one  side 
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of  the  face.  Accompanying  all  tliese  there  were  paroxyemal  convul- 
sions in  all  these  regions,  oceiirrinjr  either  singly  or  in  dfruiite  urtter 
one  after  the  other.  These  plienoimMia  were  to  be  accounted  for  by  an 
extensive  but  not  absolutely  complete  destruction  of  the  motor  centres 
of  the  fingers,  hand  and  foreurnt,  with  tilight  encroachment  on  and 
irritation  of  those  of  the  face,  upi)er  arm,  and  leg.  A  very  definite 
localiziition  was  thus  permitted,  and  the  tumor  was  pronounced  to 
have  occupied  the  whole  thitknei«rt  <if  the  niiddk-  two-fourtlis  uf  the 
ascending  parietal  convulution,  and  a  portion  of  the  adjoining  upper 
half  ftf  the  ascenrling  frontal  convolution. 

The  growth  was  prove<l  to  be  limited  l»y  the  fact  that  the  centre.«»  of 
the  leg  above,  of  the  face  and  tongue  below,  of  sight  behind,  and  of 
the  movement  of  the  eyeballs  in  front,  were  not  i?eriuusly  invtdvcd. 
It  could  not  have  exceeded  2  inches  in  diameter,  and  proved  to  be  a 
gliuma/uf  about  the  size  of  a  walnut,  lying  obliquely  in  the  fissure  of 
Rolando.  As  to  the  probablt-  nature  of  the  tumor,  the  age  of  the 
patient,  the  absence  of  syphilis,  and  the  slow  progress,  suggested 
glioma. 

(2)  TT}e  Operntion. — In  tliis  the  advantages  of  the  clusi-l  ami  hamntiT 
over  Hey's  saw  were  exeinplilied.  Mr.  Godlee  considers  that  the  use 
of  a  larger  trephine  might  be  advisable  in  similar  cases.  One  convo- 
lution only  being  exposed  during  the  operation,  there  was  at  the  time 
some  question  as  to  whether  it  was  the  ascending  frontal  or  parietal. 
This  doubt  arose  from  the  circumst^ince  that  in  the  attempt  to  approach 
the  tender  spot  the  theoretical  position  had  been  .•^lightly  departed 
from.  After  «leath,  however,  it  was  apparent  that  the  convolution 
which  had  been  incised  was  that  in  which  from  the  first  the  disease 
had  been  diagnosed  to  exist — viz.,  the  ascending  parietal.  There  was 
nu  external  iiii]»earance  uf  disease  about  this  part  exce|)t  that  it  seemed 
swollen,  less  glossy,  and  less  vascular  than  natural.  An  incision  int<i 
this  showed  the  morbid  growth  to  be  immediately  under  the  surface, 
and  almost  completely  involving  tlie  entire  thickness  uf  the  cortex. 
In  clearing  away  the  .nuperficial  parts  of  the  growth  a  small  spatula, 
neither  sliarp  nor  Idunt,  and  so  tempered  that  it  would  keep  any  shape 
given  to  it,  was  found  most  serviceable,  and  much  preferable  to  the  use 
of  the  cautery,  as  this  so  chars  the  parts  as  to]irevent  a  diflereniiution 
between  healthy  and  diseased  tissues.  It  may  be  questioned  whetlier 
it  was  advisable  to  arrest  the  haemorrhage  from  the  interior  of  the 
wound  by  means  of  the  galvano-cautery,  as  the  bleeding  was  not 
severe  and  would  no  doubt  have  become  arrested  by  natural  means. 
The  use  of  this  instrument  appears  to  have  brought  about  the  putre- 
faction which  was  the  cause  of  the  inflammation  and  consequent 
hernia  cerebri.  It  may  be  doubted  if  the  putrefaction  was  ever  com- 
pletely subdued ;  the  fact  of  the  meningitis  occurring  at  last,  and  that 
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of  Binell  having  ngain  liecome  apparent  ofter  the  attempt  at  removal 
of  the  seconrl  protrut^ioii.  pf»int  probahly  to  a  continued  seplii.  infec- 
tion. Ae  to  the  ht-rnia  cerebri,  it  was  remarkable  in  the  first  place 
that  the  tlipohnrge  i-oiitiinunl  for  so  lonjr  to  be  so  copiou(»and  bo  watery 
as  to  BiiiiireHt  the  idea  nfits  bt-intr  een'l>ni-9pinal  fluid*  Secondly,  there 
was  a  dilticuUy  in  sliaviny  it  olT,  owin^;  to  the  enormous  size  of  its  base 
and  the  danger  of  serious  hjeraorrhage. 

(3)  Cflnlcaf  Phnwmena  fulhnri n/j  ffir  Op^rat'ton. — The  [vatienl  li»tit  his 
headache,  vomitings,  and  vidji.nt  twitching*  in  the  limbs ;  even  the 
double  optic  neuritis  markedly  diminished.  The  only  change  which 
fidlowrd  til*'  ojienilion  was  oonipU-tiou  of  the  paresis  of  the  upper  ex- 
trtTnity,  evidently  due  to  the  unavoidahb-  destruction  of  the  remaining 
arm-centiL.s  in  the  removal  of  the  tumor.  Coincident  also  with  the 
formation  nf  the  hernia  cerebri  came  fre«<h  .symptom.«,  in  the  shape  of 
paresis  ui  the  left  leg  and  partial  ana-stliesia  of  one-half  «'f  the  body. 
These  were  probably  due  to  the  etTectK  of  simple  pressure,  and  pos- 
sibly to  the  sulisequent  secondary  softeninji;  of  the  conduetino;  fjbros 
causi'd  by  it.  On  the  twenty-first  day  the  patient  Wiis  seized  with  a 
rifirtr,  foliowed  by  fever,  nntl  all  the  symptoms  of  moningitia,  from 
which  he  died  a  week  later. 

(4)  Rp.veUitlom  of  the  AuUipni/. — The  brain  was  practically  even' where 
healthy,  except  over  the  area  injured  by  the  operation,  and  in  the 
membranes  in  tlie  innuediate  nei^hborhnrnl.  The  meninjiiitis  was  due 
to  irritating  matter  from  the  interior  of  the  wound  flowing  downwards 
between  the  layers  of  the  arachnoid,  and  acruinulatin;:  at  the  base 
of  the  brain.  The  local  infbiiniiialion  of  the  wound  had  (»jK'ned  out 
the  parts,  and  separatetl  the  adhesions  sq  as  to  allow  the  di.scharge  to 
]»ereolate  int^t  the  cranial  cavity,  but  not  till  three  weeks  after  the 
o|>eratinn. 

The  above  most  valuable  prtper,  b:i<3ed  upon  the  work  of  prnctie-al 
physiolopii^ts,  having  served  a  jiinneering  juirpose,  and  proved  the 
praetical)ility  of  dealing  Avith  brain-growths,  has  been  followed  up  by 
other  surgeons,  Amongst  these  Prof.  IlorslcyV  work  has  been  pre- 
eminent. Ilis  three  successful  cases  brought  before  the  Section  of  Sur- 
gery at  the  Brighton  meeting  of  the  British  Medical  Assoeiation.t  in 
which,  guided  by  cerebral  localixation,  he  methodically  planned  and 
carried  out  attacks  u]ic>u  the  human  brain,  will  repay  the  most  careful 
study.  All  three  patients  sutTere<l  from  epileptic  seizures,  which  in  two 
were  due  to  old  depressed  fractures  received  fifteen  and  eleven  years 

•  Whether  the  lateral  ventricle  li:ul  heen  (>])enc.l  iuio,  ihe  jioHt-mortcm  exiiininatiun 
(tid  not  jirove  conclusively.  There  was  no  onlk'riinn  of  foreign  matter  in  its  ititrrior; 
at  the  tt^ime  linio  the  Hivriening:  IckI  exiended  close  to  it. 

t  firit.  }fed.  Journ^  Oi;ti)ber  9:li,  !8StJ.  A  sejonti  jvijcr  will  l)e  ''oiml  in  the  «.ime 
perirxii»il  for  .Ypril  Xid,  1^87. 
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before  respectively  ;  in  the  thinl  a  tubercular  tumor  was  the  cause,  and 
this  case,  on  jiccount  tif  the  exceeding,'  rarity  of  succei^sAil  interference 
in  such  cerebral  cases,  is  much  the  most  interesting  of  the  throe. 

A  man,  ftjjed  twenty,  be^ran,  in  Jmnuiry,  1SS4,  to  have  cmmps  in  the 
left  thumb  iinii  frrefiiijrer,  lliese  consisting  of  clonic  ojjjtosition  of  the 
iibove-nnnied  dij^its,  oceurrinjr  about  twice  a  day  for  three  ujimths. 
The  fir?!t  severe  fit  occurred  March,  18S4;  the  second  in  January,  188-5. 
Then  followed  a  series  of  reniiHsions  of  the  twitchinfrs,  until  in  Au<;ust, 
188.'),  conitnenccd  a  series  of  tits  oecurrin^  ouce  or  twice  a  week  until 
admission  in  December,  188-5.  The  character  of  the  fits  was  nearly 
always  the  smne.  They  Ite^'nn  by  clonic  siiasiiindic  ti|i(tositi(tn  fif  the 
left  thumb  and  forefinger,  tiie  wrist  next,  and  then  tiie  ell»ow  and 
shoulder  were  flexed  clonically,  then  the  face  twitched  and  the 
patient  lost  consciousness.  The  hiind  nnd  eyes  then  turned  to  the  left, 
and  the  left  lower  limb  was  drawn  iiii.  The  ri«rht  lower  limb  was  next 
attacked,  and  (innlly  the  rsyht  U{)p<T  limb.  At  frequent  intervals  every 
day  the  patient's  thumb  wouhl  commence  twitchin<;,  but  the  profiress 
of  the  convulsion  coidd  ot'teii  be  arrested  by  stretching  the  thumb  or 
applying  a  ligature.  Sensation  was  not  afiected.  There  was  frequently 
severe  headache,  beginning  at  the  occiput  and  shouting  forward,  espo- 
cially  to  the  right  parietal  region.  The  optic  disks  were  normal.  It  was 
decide<l  to  explore  the  juiu'ti<in  of  the  middle  and  lower  thirds  of  the 
ascending  frontal  and  parietal  convolutions,  a  spot  al  which  Prof. 
Horsley  and  Dr.  Beevor  had  shown  that  the  movement  of  opposition 
of  tlie  thumb  and  finger  euulil  be  elicited. 

f)n  June  2'2,  li^8t),  the  seat  tif  the  lesi<in  being  tletermined  b}' 
measurement,  the  two-inch  trephine  was  applied,  and  on  removing  the 
dura  mater  a  tumor  oanM-  into  view.  Hy  further  removal  of  bone  the 
mass  to  wliirh  the  dura  mater  was  adlierent  was  completely  exposed. 
It  stood  out  about  4  inch  from  the  surface  of  the  brain,  nnd  was  much 
denser  thsin  the  brnin  subsfance.  It  :ii>pearcd  to  be  only  i  inch  broad, 
liut  iis  the  brain  sultstancc  all  around  it  for  more  tlum  i  ineii  appeared 
<lusky  anil  livid,  (he  part  a]>parently  diseased  was  all  tVeely  removed. 
This  was  fully  justified,  since  the  growth  spread  widely  under  the 
cortex.  Ik^fore  closing  the  wound  the  centre  of  the  tlnnnb-area  was 
removed  by  a  free  incision.*  Numerous  vessels  were  ligatured.  The 
wound  healed,  and  within  two  months  the  patient  had  regained 
everything,  except  that  the  grasp  of  the  left  hand  was  not  quite  so  good 
as  before.t    There  had  been  no  fits  since  the  ojieration.    The  tumor 


*  This  dct.'ti)  Dr.  IInjrlitinj?!<  .Jtickwoii  imi]  Pmf.  Hor-ley  hail  restilvtil  t<i  cuiry  out 
in  ll»e  |io!'ftil)le  event  of  there  l>eriij^  no  uhvioiis  ^rosc,  or^!\tiiL'  disca-^e,  in  nnlfr  In  pre- 
venl,  !i«  fnr  as  fiossible.  reoiirreiu't'  "f  the  u|iilt*(isy. 

t  Dr.  IliiglilingM  Jucksoii,  in  the  diHcussion  on  Prof.  Hofsley's  paper,  said  tlial  it 
was  proved  that  the  "ihnnib-ceiitre" — i.e.,  ttiat  fNvrt  of  iJie  cortex  id  which  the  tnwt 
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was  composed  of  dense  fibrous  tissue,  with  two  caseated  foci,  micro- 
scopical examination  proving  it  to  be  tubercular. 

In  two  recent  papers  on  cerebral  tumors,*  Dr.  Hale  White  draws 
attention  to  the  following  points  which  will  be  of  interest  to  the  sur- 
geon: 

In  a  certain  number  of  cases  of  tumor  of  the  brain  the  bones  of  the 
skull  will  be  found,  as  the  result  of  increased  pressure,  very  light,  thin, 
roughened  like  sand-paper  on  the  inner  surface,  but  without  any  soft^ 
ening.  If  this  observation  is  confirmed,  it  is  obvious  that  it  incul- 
cates the  need  of  extra  care  in  trephining,  while  it  points  to  tlie  value 
of  inspecting  carefully  the  inner  surface  of  the  crown  removed. 

Of  a  hundred  cases  of  cerebral  tumor  the  proportions  were  as  fol- 
lows : 

Tubercle, 4o 

Glioma, 24 

Glio-sarcoma 2 

Sarcoma, 10 

Carcinoma, 5 

Lymphoma, 1 

Myxoma, 1 

Cyst, 4 

Gumma 5 

Doubtful 3 

100 

Of  the  forty-five  cases  of  tubercle,  the  cerebrum  was  affected  in 
twenty-two,  the  cerebellum  in  twenty  cases.  The  growth  was  mul- 
tiple in  nineteen,  and  single  in  twenty -four  cases.  In  all  the  forty- 
five  cases  one  or  more  other  structures  than  the  brain  were  affected. 
Dr.  White  concludes  that  not  more  than  three  tubercular  cases  were 
likely  to  be  benefited  by  operation,  and  even  in  them  the  other  organs 
were  tubercular. 

Of  the  twenty-four  cases  of  glioma,  of  ten  only  could  it  be  said  that 
they  were  not  infiltrating.  The  cerebrum  was  the  seat  of  the  disease 
in  thirteen  cases,  the  cerebellum  in  four.  In  one  case  there  were  mul- 
tiple gliomata  in  the  brain,  and  in  two  others  there  were  growths  in 
other  parts  of  the  body. 


special  movementN  of  the  thumb  are  repii'Kenleil — had  been  cut  out,  by  llie  fact  that 
while  the  patient  could  move  his  thumb  he  hi«d  lost  the  most  deiicnie  movements  of 
it.  Even  if  the  fits  reciiried,  the  patient  was  well  rid  of  his  tumor;  if  they  did  recur 
Dr.  HiighlingH  Jackson  would  advise  ri-movsil  of  more  of  the  cortex,  believing  it  better 
to  liave  some  pcimanent  paralysis  than  to  be  subj<-<-t  to  iits  becoming  universal. 

*  Oiitf's  IloitpHal  }  ejxnt»,  1880:  "  On  the  C<mdition  of  the  B<mes  of  the  Skull  and 
the  Dura  Mater  in  Cases  of  Tunxir  of  the  Bruin ;"  "  One  Hundred  Cai<es  of  Cerebral 
Tumor,  with  reference  to  Operative  Treatment,  etc." 


^ 


Of  the  ten  cnsps  of  sarconmtn  sevtral  nfletrtc<l  the  dura  mater  in 
inaccesifible  positions ;  of  the  five  c-nses  which  attjicked  the  brain  only, 
one  ahmf  oonhl  have  heen  reiimvfd  with  any  prospect  of  siu-ness.  Of 
the  rtinaiiiiii^  tunior!»  noiu'  of  the  cariiinniiiitii  or  <fhi)-(;arc(nnata  were 
arui-nahle  to  treatment.  Of  the  fnur  cases  of  eyst  one  eoiilil  certjiinly, 
and  another  possibly,  have  heeii  operated  upon  ;  the  myxoma  was  and 
the  lymiihotna  was  not,  anienahle  In  operation,  and  of  tlie  three 
d<iuhtfnl  cases,  two  oonld  have  been  openitcd  on.  l>r.  White's  sum- 
ming up  is  as  follows  :  ''Thus  we  nee  that  out  of  one  lumdted  cases 
of  tumor  of  the  brain,  ten  nii^iht  certainly  have  been  operated  up<>n, 
and  four  additional  ones  mi^rlit  possibly  liave  been,  so  that  in  10  per 
cent,  of  our  cases  we  can  hold  out  sonu-  hope  of  oj»enitive  relief  t(t  our 
patients,  jiruvided  that  a  correct  diagnosis  of  the  position  of  the  growth 
be  made,  even  so  late  aH  sliortly  before  tlieir  <leath,  whilst  of  course 
earlier  in  tlieir  histories  many  ottn-rs  niiglit  have  bi-en  o]iLri'atc<l  ujion 
with  a  good  prospect  of  success." 

As  bearing  upon  the  subject  of  infiltrntiiig  brain-tumors  utluded  to 
above,  attention  may  be  (hawn  to  the  following  cases:* 

In  a  patient,  aged  thirty -two,  heatlaelie.  vertigo,  vomiting,  unilateral 
paralysis,  and  atrophy  of  the  optic  nerve  pointed  tu  a  growth  within 
the  cranium  ;  the  epileptic  and  epileptiform  seizures  occurring  wittiout 
loss  of  consciousness,  [lointed  to  a  corticul  seal  for  the  growth  ;  it  was 
evident  that  the  motor  centres  about  the  right  fissure  of  Rolando  must 
be  the  seat,  and  from  the  fact  that  the  face,  arm  and  leg  eeutres 
apparently  were  affected,  the  middle  iiortion  was  snp])Osed  with  cer- 
tainty to  be  involved ;  it  having  been  found  tliat  tlie  seal  of  sensation 
exists  in  the  parietal  lobes,  the  anarsthesia  of  the  left  half  id'  the  face 
indicated  that  the  growth  was  located  in  the  mi(hlle  of  the  gyrus  post- 
centralis-  Sy[ihilis  being  exclndcd  by  liistory  and  treatnu-at,  three 
buttons  of  bone  were  removed  with  the  trephine,  and  under  tlie  (Jura 
mater  was  found  a  glioma,  wliieh  protrude<l  aliotit  i  incti,  and  was 
remove<l  in  part,  it  being  dillicult  to  separate  it  entirely  from  the 
healthy  brain  tis.sue.  The  symjitoms  were  sligbtly  improved  by  the 
operation,  but  the  patient  died  seven  dnys  later.  The  author  attributes 
the  unfavorahk'  result  to  the  fact  that  the  soft  glioma  was  continuous 
with  the  adjoining  brain  tissue,  so  that  its  complete  separation  was 
impossible  without  the  destruction  of  a  large  portion  of  the  cerebrum. 
Had  it  been  a  hard  tumttr  tluit  could  have  been  readily  isolated,  it  is 
very  probable  that  the  {latient  wnnld  have  recovered. 

In  a  patient  of  Dr.  Eraser's,!  seized,  soon  after  a  seven?  blow  on  the 
left  side  of  the  forehead,  with  aphasia,  vertigo,  and  later  on  with  in- 

•  Dr.  Hirsclifelder:  AnnaU  of  Surgery,  vol.  ir.  Xo.  2,  p,  171 ;  Paeifie  yUd.  and  Surg, 
.,  April.  IHHH. 
Innctt,  1886,  vol.  i.  p.  308. 
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crejising  hoaflache,  :in(l  llicn  ri^'lil  licniijilepia,  Prof.  Chieiie  trephinecl 
over  the  left  iiiferiitr  fnmtjil  ('(mvi»lulioii.  TIm.ti"  was  free  htt-niorrhtifre 
froni  tla'  iui<ldlc>  iiuMiiii^ral  urU-ry,  which  ceiiaeci  when  thi-  disk  of  bone 
wns  removed.  On  opening  tlie  dura  iDUtcr  nothing  abnormal  could 
bo  si'en.  (Mi  tltc  chiiiin"  tif  tliere  lieiuj,'  d('e))-i«i*iiU'<l  8upplirntioi),  a  very 
fine  eataract-kiiife  w:is  intnidiu-fd  into  the  brain  in  three  directions, 
but  no  pus  found.     Death  look  plaee  two  days  later. 

The  left  tenipfro-sjihenoidid  li»bc  was  swollen  and  ch'(!ide«lly  Iar>:er 
than  the  ri^iht  (hi  !<.-etitin  inuneiliately  throu^di  the  centre  of  the 
trcphine-hnle,  the  w  lu)le  of  the  temporo  sphenoidal  lobe  w«j«  seen  to  be 
ocrupied  liy  a  larpe  filioina  antl  f*urroun(linp  «)ftenin>».  the  tumor  ex- 
temiinii  baekwardi*  as  a  unift»rni  infiltration  an  far  as  the  limit  of  the 
posterior  horn  of  the  lateral  ventricle.  It  had  invaded  Broca'ri  convo- 
lution and  tile  adjacent  parts  of  the  ascending  frontal  and  parietal 
cunvolutious.  A  t^niall  niHlule  of  pimihir  lunior,  about  the  size  of  a 
eherry,  was  situated  in  tlie  tnidtlh-  third  of  the  u.seending  parietal  con- 
volution on  the  ri}:ht  skle. 

The  following  case*  is  of  great  intercut  from  the  size  of  the  growth, 
its  less  usual  site,  and  the  coni]4ieation  of  ha-niorrhage,  eventually 
fatal. 

The  jiatii  nt  wus  afleeteil  witfi  ceiebrMl  symptoms  extending  over 
eiglltftii  Jiiolilhi-,  consjbtin;;  of  h-tl  In  :jii;imi|isia.  whit  h  eould  only  be 
Hceounted  fur  liy  a  destruelive  lesiim  in  the  nci;fhliorhuod  of  the  gyrus 
cuneus  of  the  right  occipital  lobe^  antl  locomotory  disturbancca,  which 
appeared  to  be  due  to  the  |»rfs.«ure-eflect.<  of  a  tumor  on  structures 
beli.w  the  tentoriLim.  ami  implied  a  growth  of  coiibiderable  size.  Oper- 
ation having  been  decided  upon,  a  U-shaped  Hap  was  raided,  and  a 
1-inch  trei>hine  ap|)lied  at  1  inch  aliove  the  occipital  protuberance, 
and  tlie  same  di><t;!Mcc  froui  the  middle  line,  beyoutl  the  limit*  «if  both 
the  longitudimil  and  lateral  sinuses,  and  the  bone  removed  until  an 
oval  opening  "li  by  2i  inelies  was  made,  exposing  a  dura  mater  of  a 
deei>er  hue  than  normal;  section  of  thi?  exposed  the  tumor,  the  out- 
lying edges  and  base  of  which  could  not  bereaehc<l  in  spite  of  furtlier 
removal  uf  the  cranium  ;  it  was  tlierefore  inciisetl  and  some  of  its  soft- 
ened, granular  and  fatty-looking  contents  forced  out  Its  size  was 
now  somewhat  diminished,  and  Ihc  (orcfiiiger  could  be  passed  between 
the  cranium  and  tumor,  and  by  its  aid  the  delicate  cellular  attach- 
ments that  held  the  mnse  in  jdnce  were  felt  to  yield  easily  ;  enucleation 
now  became  jMissible,  and  tlie  base  was  finally  reached;  by  next 
drawing  the  finger  gently  but  lirndy  towards  the  cranial  opening,  the 
tumor  was  torn  nearly  completely  in  two  and  its  outer  half  lifted  out; 


*  "  Bemovnl  of  a  Large  Sarcoiiiti,  cnimin^  Hemiimoyisitt,  from  the  C)cei|<ilal  Lnbe  iif 
the  Brain,"  by  I>r.  Binlsall  ami  Dr.  Weir:  Aetc  York  Afed.  NewK,  April  16,  1887; 
Aitii'ilt  of  fiunjrry,  vol.  vi.  No.  2,  p.  1 11*. 
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then  the  inner  part  was  eeparated  fnuu  tht-  fiilx  with  the  h<-lj>  of  the 

»fingfr-nail  and  withdniwn.  InPincliiin  nf  tfie  iims8  sliowed  that  tiie 
tumor  hud  Ik'ch  (mtircly  rt'iirnvril,  and  tiiat  ilw  jiroh;i})it'  attaclimciit 
had  been  towards  the  post^^rior  hordor  of  the  falx ;  the  tumor  was  a 

tppJndK'-L-idled  sarcoiua,  Wfi-ihiu};  5)  uu)><;t><,  nu-asurinji  3}  inrhes  long, 
hy  2i  inches  wide,  and  heing  Hi  inc!it's  at  its  yireatfr  rirounirtrrnri^ 
The  falx  was  crowded  over  towards  tlie  left,  anil  the  tentorium  de- 
pressed;  two  hleeding  points  were  observed,  one  innnp  in  the  region 
of  the  istraight  sinus,  alt hf High  not  free  enougfi  tor  that  vein,  and 
probably  belonging  to  the  pcdielc  of  the  growth,  while  the  other  wiih 
apparently  arteriah  It  being  found  that  the  hiemorrhage  eouhl  be 
chei-ked  by  direet  pressure,  the  cavity  was  packed  witii  o  per  cent. 

IiudoforiM  gauze,  not  too  tightly,  as  it  was  aspunied  that  the  released 
brain  would  contribute  additional  pressure,  and  the  ends  of  tlie  stri|is 
"Were  allowed,  for  ea.sy  extraction,  to  protrude  from  the  lower  angle  of 
the  scalp  wo\ind  ;  tlie  dura  was  partly  united  over  the  gauze  by  several 
loose  sutures  instead  of  iH-ing  lu'ouglil  closely  together,  and  tiie  sealp 
wound  eloped  with  catgut  sutures,  a  rubber  drainage-tube  lieing  intr<i- 

■  duced  under  the  skin  up  to  ilie  skull  opening,  and  i>ver  these  subli- 
mated atid  iodoform  peat  bags  were  secureil  with  gauze  bandages. 
The  patient  soon  showed  sj-mptonis  of  harnorrhage,  whieh  conld  not 

I  he  controlled  l»y  further  packing,  and  ileiith  ensued  ttiirteeii  hours 
later.  Dr.  Weir,  in  another  case,  would  favor  tl)e  application  of 
hannostatic  forceps  to  tbe  bleeding  points,  retaining  tbeiii  in  |)laee  tor 
twenty-four  or  forty-eigld  Iniurs. 

Chief  DiflBculties  and  Dangers  in  Operations  for  the  Re- 
moval of  Cerebral  Tumors.— Amongst  these  are: 
II.  Sufficient  exposure  uf  the  growth. 
Not  only  niay  much  bone  require  removal  (as  in  the  case  recorded. 
p.  224',  but  the  patient's  ronditiun,  from  a  teudeiu-y  to  eonia,  failing 
pube,  and  respirutiun,  aided  by  tfie  eilecttf  of  the  ana'sthctic  qi.  1^)4), 
may  seriously  embarrass  the  surgeon  hy  cutting  short  the  time  need- 
ful for  suHieieiit  removal  of  the  cranial  bones. 
2.  Ilicmorrhage. 
^P     This  may  be  met  with  on  division  of  the  durn  niatcr  from  sinuses 
or  branches  of  the  middle  riieningi-al  artery  wiiich  cannot  be  avoitied. 
The  means  of  treating  sneb  haio'trrliuge  luivc  already  been  given   at 
pp.  lo9,  178.     Far  graver  hiemorrhage  may  have  to  be  encountered. 

Ion  removing  the  tumor  itself,  as  occurred  in  the  cases  at  \>]>.  217.  224. 
The  best  means  of  arresting  ibis  is  i*ro1.iably,  tirst.  linn  pressure  with 
an  aseptic  sponge,  followed  by  careful  packing  of  the  cavity  with 
Strips  of  sal  alendjrotti  or  iodoform  gauze,  tlie  ends  being  U'\\  long  ior 
removal,  then  uniting,  as  closely  as  possible,  the  dura  mater  witli 
jchromic  gut  sutures,  and  the  scalp  with  silver  sutures  over  Llie  gauze,, 

Id 
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a  drninapre  tube  of  adequate  eize  having  first  bef-n  adjusted,  with  its 
distill  t-nd  quite  up  into  the  cavity.  These  meang  fnih'np,  Dr.  Weir's 
8Ugge.«tion  to  leave  Spencer  Wells's  forceps  in  «itn  ghould  he  tried,  hut 
the  frailness  of  the  tissues  on  which  they  hold,  and  the  need  of  keep- 
ing the  patient's  head  absolutely  still  as*  long  as  these  forceps  are  in 
position,  are  points  which  will  not  ht-  lost  sight  nf. 

3.  Difficulty  in  detecting  the  growth.* 
This  may  arise  from  several  causes. 
(«i.)  Tlie  want  of  dieitinctni-sss  in  the  growth — in  other  words,  its 

close  resemblance  to  brain  substunce.f 

(h.)  By  the  growth  being  overhud  by  norniil  brain  substance  (p. 
217). 

(c.)  By  change  in  the  growth — viz.,  hiemorrhage  from  its  thin- 
walled  vessels,  and  later  on  caseation  of  the  coagula,  these  comiitions 
l>eing  likely  to  puzzle  the  0{>erntor. 

4.  Difficulty  in  isolating  the  growth. 

(1.)  This  njay  be  due  to  the  absence  of  a  capsule,  and  thus  to  the 
infiltration  of  the  surrounding  parts  Now  that  glioniata.  owing  to  the 
operative  attacks  whicli  will  be  made  upon  them,  are  of  such  pnicti- 
cal  importance  from  a  new  point  of  view,  this  question  of  a  capsule  is 
a  very  weighty  one.  It  seems  to  be  a  dispute  point.  Thus,  in  Dr. 
Bennett's  and  Mr.  Gt.Mllr<.''s  case  the  glioma  was  found  lo  be  "thinly 
encapsuM,  but  quite  isolated  from  the  surrounding  brain  substance." 
Not  so,  however,  in  the  cases  at  pp.  223,  224.  Indeed,  the  chief 
IMithologists  speak  decisively  on  this  point.  Dr.  Fagge  (lor.  imprn  rit.) 
wrote:  The  substanct*  of  glioma  "  is  always  continuous  witli  that  of 
the  surrounding  cerebral  tissue,  for  there  is  never  a  capsule,^  as  with 
some  sarcomata.  Indeed,  it  often  assumes  the  form  of  the  part  in 
which  it  grows,  so  that  one  might  imagine  the  corpus  striatum  or  the 
thalamus,  or  some  particular  convolution,  to  have  become  swollen  to 
three  or  four  times  its  usual  sire." 

(2.)  Another  source  of  doubt  in  telling  when  a  glioma  not  encapsu- 
lated has  \^een  isolated,  arises  from  the  fact  that,  as  pointed  out  by  Dr. 
Fagge  {lipc.  tiuitra  rt/.),  these  growths,  in  common  with  all  the  less  cir- 
cumscrilnnJ  form  of  cerebral  tumors,  are  apt  to  set  up  morbid  changes 
in  their  immediate  vicinity,  usually  of  the  nature  of  softening,  partly 
inflammatory,  partly  opdemaious. 


*  I  bsTe  oooiio«d  tnjwlf  here  to  (tUomjiU),  ilie  commonest  of  cerebral  tnmore. 

t  **  A  glioma  may  be  of  a  pinkUh-red  color,  or  it  may  \ix)k  »o  exactlr  like  ibe  nar> 
nal  Knia-anbrtancc  that  a  niicnwcope  h  required  to  deoMMMtnite  ila  pr«>co««." — Dr. 
Fagge,  JMfaae,  vol.  L  p.  523. 

t  Thegliu«ua  "is  distinguished  b_r  having  no  capMile,  but  merging  imlefinitelv' 
the  li»ue  anMind.     It  is  6ra   and   tough,  otherwise   very   like  braia.iiaiMv  ixit  ■ 
pellocid."— Dr.  Willcs  and  Dr.  Moxon.  PoUk.  AmU.,  p.  is9. 


PROP.  HORSLEY  S  METHOD  OP  OPERATING  ON 
THE  BRAIN. 

Prof,  Hors-ley,  in  one  of  the  pjijjers  nlrcndy  referred  to  *  described 
in  dehiil  hiii  inelliocl  ttf  (tperatiiifj  nii  the  Itrain,  of  wliicb  the  chief 
pointtf  are  Iiere  jiiven  in  ubstraet: 

rs-epanition  of  Uie  Patient. — Tho  day  before  theoperntion  the  patient's 
}iea<l  is  shaved,  washed  with  soft  soap  and  then  etlior;  next,  the  i>o8i- 
tion  of  tiie  lesion  is  agcortained  by  nieasurenieiit,  ai»d  marked  on  tlie 
scalp.  The  head  is  then  covered  with  tint  soaked  in  earbuh'c  acid  so- 
lution (one  in  twenty),  oil  silk  and  cotton  wo(tl,  bein^  thus  thororifrhly 
curViolized  for  at  least  twelve  hours  before  tlie  operation.  Finally,  the 
patient  has  tlie  U8ual  pur^'ative  uduiiniHtered  the  evening  before,  fol- 
lowed by  an  enema  on  the  morning  of  Llie  o[teration. 

Ana'Mhiik. — \  bypodermie  injection  of  a  quarter  of  a  prain  of  juor- 
phinef  is  given,  and  tinn  efdnroforin  is  administered.  Tht-  object  of 
giving  the  morphine  is  twofold,  in  the  tirst  place  it  allows  of  Ihe  per- 
formance of  a  prolonged  operation,  without  the  necessity  of  givinj;  a 
lar^ie  amount  of  chloroform,  the  amount  actually  uaed  in  an  operation 
la.sting  two  hours  being  very  snudl. 

The  second  reason  is  perhaps  the  more  importsint,  that  tins  drug 
causes  well-murked  e*intraotion  of  the  arterioles  of  the  centnd  nervous 
system,  and  that  consequently  nn  incil^ion  into  the  l»ndn  is  nccorn- 
panied  by  very  little  oozing,  if  the  patient  be  under  its  intluence. 
Prof.  Horpley  liaR  not  use<l  ether  in  men,  fearing  that  it  would  pro- 
duce cerebral  excitement;  ciilorofono.  on  the  contrary,  ]jroducing 
well-marked  depression.  If  there  existed  any  lieart  com  plications, 
the  alcove  theoretical  consideratiou.s  would  be  disregarded  in  favor  of 
the  safer  amtsthetie.J 

Trmtment  of  thf  W'onuiL — The  high  niortfility  acconjianying  tre- 
phining being  largely  due  to  septic  meningitis,  strict  antiseptic  pre- 
cautions, including  the  spray,  will  jdone  give  safety. 

Line  oj'  Incifiuti. — Prof.  Ilorpib-y  disapproves  of  the  ordinary  crucial 
incision  as  inconvenient  at  the  time,  aji  the  four  thii>.s  have  to  I.»e  held 
out  of  the  way,  and  later  on  their  point  of  meeting,  a  weak  spot,  prov- 
ing tlie  formation  of  a  hernia  cerebri.  If,  on  the  contrary,  a  semi- 
lunar thip  be  rai.'jed,  it  can  Ije  simply  thrown    liack  and  requires  no 


•  BrU.  Med.  Joum.,  (>clol)er  9,  1880,  imd  April  23,  1887. 

t  In  one  case,  a  child  uf  four,  nne-lwentielli  oT  a  ^rniii  whh  foiini]  »nipU'  Bufficictit. 

J  AUention  is  »l«n  fttlled  to  (lie  xtarding  rstpidity  wjdi  which  a  patient,  wlio  haa 
ruiised  up  in  the  tnidijle  of  one  of  these  ftrolonpeil  opernttdiis,  ean  be  Kent  offagnin,  in 
»  nionient,  with  mily  .i  few  whifTs  nf  the  dT\i^.  ami  ilitit  thuM  it  is  very  ensy  to  give  too 
much  in  n  brief  Hpuce  of  lime.  Prof,  ]I<ir»ley  oxpressi^s  ii  t«trnng  ogHnion  iliiil  this 
twnsitivenesti  lo  the  uclion  uf  the  unSiMlheiic  i^  mure  ni.irked  when  the  dtirti  nmter  is 
opened. 
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iiiort- holdin;; ;  l:iu-r  on.  tlif  ailvantayt*  of  raisinir  such  a  large  flap, 
whifh  «."in  b«r  l;ii<l  <l»>wn  liki-  the  li<I  of  a  lutx,  will  l)e  obvious  since, 
httint;  f<»iitinu<tu.~  thnaiL'houi.  it  offt-rs  ith.-nty  of  rf;»istance  to  the 
upwanl-jiushinjr  l»rain.  which  the  point  of  niwtinirof  four  cross-cuts 
can  never  <lo:  this,  imh-ed.  on  the  contrary,  favoring  the  very  thing 
one  wislie-i  to  avoi«l.  The  foUowinj:  iletail.'-  with  reference  to  raising 
the  tlap  will  not  he  out  t^f  jtlace  here:  .  1  >  All  the  parts  superficial  to 
the  p»-rio.-t»-ura  must  he  raised  with  the  tlaps.  i'l)  The  curve  must  he 
a  shallow  arc  to  avoid  cuttin.L'  eollateral  vessels,  t.-^'  I*  n»ust  he  so 
drawn  as  not  to  «livide  the  main  arterial  branches  supplying  that 
part  of  the  scalp.  The  periosteum  shouhl  be  retiti^ted  by  a  crucial 
incision  from  an  area  corresponding:  to  the  first  trephine  hole,  and 
subs»-fjuently  as  more  bon«'  is  cut  away. 

Jii  iiioral  III  the  liuiii . — Where  exi»lorati«m  has  to  be  made,  the  more 
rapid  way  is  to  make  a  couple  of  holf:»  with  a  'J-inch  trephine  at  the 
oppr»-it»!  extremities  of  the  area  to  be  removed,  then  to  cut  haU* 
throujrh  the  sides  of  sufh  an  area  with  a  Hey's  saw,  and,  finally,  to 
complete  the  flivi^ion  with  a  powerful  bone-forceps.*  Where  it  is 
possible  to  pri-s«rve  the  dura  mater  intact,  tlie  portions  of  l>one  rc- 
njoved  should  be  preserv«-d  in  warm  aseptic  sponges,  and.  at  the  end 
of  tlie  r)[»eration.  place«l  between  the  skin  and  dura  mater,  having 
been  previously  divided  into  small  fragnients  as  advised  by  Dr. 
Mace  wen. T 

Tnntiiirntnf  ffifi  Ihira  Mnh ,: — This  sliould  l)e  incised  round  four-fifths 
of  the  eircumferenee  of  tlie  area  exjKJsed  at  4  inch  distance  from  the 
ed^'e  of  the  Ixtne.  so  as  to  render  it  possilde  to  stitch  the  edges  together 
afterwanls.  'I'li*-  <lnra  mater  is  best  openetl  first  by  incision  with  the 
sealpel,  and  then  by  bhint-pointed  eurved  scissors,  great  care  being 
taken  not  to  woiukI  the  parts  i)eneatli.  The  main  branches  of  the 
mid<lle  meningeal  are  Ijest  secured  l)y  ligature  before  they  are  divided. 

Tmiditrnt  of  the  Uraln.X — If  this,  after  incision  of  the  dura  mater, 


*"  bi  his  soctinil  iin|i«'r  I  Ih-il.  Mtd.  Jniiru  ,  April  2.S,  1?<S7 ',  Prof.  Ilorelev  ivconiniendj', 
a-<  the  nidtt  rii|>i(l  nietii<Ml,  (irMt,  taking  out  an  inch  disk  with  »  trephine,  and  ciiuinf; 
out  a  piece  of  liie  Kize  rei]iiire<l  with  a  circular  saw,  mounted  on  a  Bonwill'9  8nn;ica] 
engine  (Mayer  &  Meltzeri,  tlie  separation  being  completed  with  very  powerfnl  l)oiie- 
forcepH. 

t  For  the  details  of  Dr.  Macowen's  method  the  reader  is  referred  to  p.  102  of  this 
ImioIc.  Though  the  vitality  of  the  fragments  Iuin  invariuhly  heen  {>erfectly  pres>erved, 
Pr<if.  Ilorsley  has  not,  so  far,  olwcrved  mu»'h  osHilication  of  the  cicatrix.  Where  a 
large  area  of  bone  has  been  remove<i,  a  perfonited  celluloid  ca]i,  light,  but  very  strong, 
is  recfim mended. 

X  Any  of  the  dura  mater  which  is  adherent  to  the  tumor  is  usually  mnch  altered. 
If  the  mischief  is  recent,  the  iiienibrane  will  be  simply  highly  vascular.  In  advanced 
cases  it  may  be  yellowish,  and  in  some  instances,  on  separating  it  from  the  (growth 
beneath,  it  is  found  to  be  of  a  <lirty-rcd<li^h  color.  In  nil  cases  where  it  is  adiierent 
the  dura  mater  must  be  freelv  excised. 
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bulges  very  prmninently  into  the  wound,  it  ituHciitfs  pathologionl 
intruf.ranial  tension,  nnd  {trohjiltly  ii  tumor.*  Tlie  nrxt  point  is  the 
color  of  the  brain.  I'rof.  Horelcy  lielieveH  that  the  exir^tt-nto  of  a 
slightly  yellowish  tinge,  or.  ]ji>ssihly,  the  contrury  condition — viz., 
lividity — will  indicate  a  tumor  hcneatFi  the  cortex  in  the  corona 
radiat-:!.  The  condition  of  the  vessels  and  of  the  peri-vaiJcnlar  lym- 
phaticf!  phould  next  be  invcHtignlcd,  raid  pitrticuhir  note  t:iken  of  any 
yellowi.sh-white  piitohps  in  the  walls  of  the  latter,  indicating  old  inisi- 
chief.  Alterations  in  the  density  of  the  brain  must  next  be  observed. 
but  it  must  be  remembered  lliat  cerebral  tumors,  situutetl  beneath  the 
cortex,  are  scarcely  to  be  ib'twtc<l,  bmvc  by  exptoratory  incision. 

In  removing  a  portion  of  the  Ijrain,  or  a  tumor,  the  bleeding  wliich 
has  been  so  much  dreaded  will  permanently  cease  if  the  wound  \)e 
plugged  for  a  fow  minutes  with  a  piece  of  sponge.  The  value  of  a 
preliminary  injection  of  nmrphine  ha.^  idrciKly  bei-n  alhukd  to,  :in<l 
Prof.  Horsley  further  points  ont  that,  owing  l«t  the  fad  itf  the  main 
ves.'^els  remaining  in  tJn"  [>ia  mater  they  can  be  raisetl  fnun  the  brain, 
ftnd  especially  o\it  of  the  sulci,  si>  as  to  allow  of  the  subjiiccnt  bmiu 
being  retnove<l.  In  incising  the  bnun  the  cnt.s  in  the  cort*-'X  must  be 
made  exactly  vertical  to  the  surfnce,  and  directed  into  the  corona 
radiatn  where  necessary,  in  j»uch  a  manner  a.s  to  av<ud  damage  to  the 
fibres  coming  from  the  iiortionn  of  cortex,  and  ssurnninding  the  seat 
of  operation.  If  possible,  portion.>^  of  each  centre  should  always  be 
left,  80  that  the  representation  of  its  movements  may  never  he  Ititaliy 
destroyed.  A  portion  of  brair.  remi>ve<l  docs  not  leave,  as  might  have 
been  supposed,  :i  pennjinent  gup  with  vertical  sides,  for  in  a  very 


*  Dr.  K.  F.  Weir,  of  New  York,  liiif!  iKiilillslicd  [Atmah  of  Sur^fry^  .June,  1S87,  p. 
BOfi)  II  «t«te  nf  (repliinifiK  for  a  br;v!n-sarwiniii,  in  wliti-ii  :i)iitniliiiH  eviclcncf  nf  intra- 
Cniiiial  tension  w.tH  f<mn<l,  liiU  i><>  iiiriiiir.  TJie  (inti<:Til  had  lipen  ii|ii'rnlutl  mi  four 
tirucH  f'T  tlie  removal  of  a  cervicjil  Haroinn.i.  For  almirt  six  weeks  i'rati))ts  in  ilieciilf 
of  tlie  left  lej;,  with  failure  of  |x>wer  in  tlic  linih,  li:id  t)een  noticed,  ami  later,  ontinpA 
•nil  iiiJintine>*  in  the  left  hnn«l,  mnd  frontal  heHduche.     As  the  parnlrsis  iiu-reii<<«d,  und 

I  sthfior  rapidly  tset  in,  the  »-kiill  was  trepliinetl  at  tJte  i<ile  of  the  tipper  pun  of  the  right 
fiMKiire  of  Rolando.  On  dividini;  liie  dura  iniiier,  which  wjls  very  tense  rttid  i*nltjrinKi 
deeply  congested  hrain-subslnnt'e  [irojecled  aiwive  the  level  of  the  (ikiill.  .A  piei-e,  l::df 
t]*rge  »(t  It  hen's  eg)r,  wuh  eXfised,  il.s  <<o1>si;irn.-e  beioi;  deeply  pif^niciilcd  Jind  very 
ml<ir.  The  fidlowiriR  Higns  of  iniiirovetiieut  foliowiiif;  <»n  the^^peri4litln  were  attrib- 
nied  to  the  ilimiriislieil  i^erehral  teiiKion  -  vjx.,disa|ipe;iriini'e  and  non-reeiirro«ice  of  (he 
lu'tiduohe  and  cessaijon  t>\'  the  ppjiNiiis  cif  tlie  limbs.     TIte  portion   of  bnuri  esdHed 

I  wigee^ted  from  its  gnx-f  iipjK-nrunce  ihe  posHibilily  of  il«  t>eLiig  inliitriited  with  n  wift, 
«ar<vimaloiia  growth,  but  the  niiuro<^eopc  sthowed  iiolbing  abnornml.  About  three 
week*  after  the  operation  pare^iis  and  nnuljjesia  apiteared  more  clearly  on  l»oth  oides, 
ind  death  IikiIc  pbiue  two  itnd  a  iimlf  months  iifter  the  operution.  Tsogn)wlli  wns 
found  in  the  briuii  its^elf,  hut  a  mised-c-eil  «nrromn,  ajiparnritly  ftri;;inaling  in  the  pin 
mater,  6]irn.ng  from  the  hiwersnrftu*  of  the  left  cereltelliir  lolte,disf»taciiigllie  rne<Itilla 
forwardit  to  the  right,  nnd  invading  the  fimrlh  ventricle. 
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short  time  the  (jorona  raHiata  foriuing  the  floor  of  the  pit  Imlgcs  ahnostt 
to  a  level  with  the-  surn)unding  etirlex. 

Cf'>«nre  of  the  Wtntnd. — All  l)leeding  having  stojijKMl,  the  Hap  is 
secured  with  metlium-sized  silk  and  hortsehair  HUtures.  Prof.  Horsley 
remove?  the  druiiiage-tuhe,  which  is  tt)  be  inserted  at  tlie  most 
dependent  part  of  the  incision  (as  the  patient  lie*  in  bed),  at  the  end 
of  twenty-tour  liourw,  and  makes  firm  but  gentle  pressure  ovrr  the 
centre  of  tlie  Ha|>.  The  tube  serves  to  remove  the  steady  oozing  «»f 
blood  and  serum  from  the  cut  surfaces,  which  takes  place  durinj»  tlie 
first  tW(^nty-four  hours,  and  its  removal  at  the  end  of  this  time  is 
advised,  in  order  to  allow  of  ;i  eert^iin  amount  of  tension  of  wound 
exudation  to  occur  within  the  cavity,  this  tension  not  interfering  with 
primary  union  if  kept  within  proper  bounds,  while  it  secures  presgure 
on  ttie  brain  whiih  is  tendintr  to  extrude,  and  serves,  when  the  wound 
is  finally  liealed,  to  separate  the  skin  flap  from  the  bruin  benealh  by 
a  cushion  of  soft  connective  tissue.  If,  after  the  removal  of  tJie  tube, 
there  is  much  pain  and  throbbing  in  the  wound,  and  the  union  threat- 
ens to  break  down,  the  etiges  must  Ite  sufficiently  separated  with  a 
probe,  gently  used,  iu  the  track  of  the  draiufige-tube. 


en  A  ITER  IV. 
OPERATIONS  ON  THE  PACE. 

OPERATIONS  ON  THE  FIFTH  NERVE. 


rxDER  this  lieacUng  will  be  given  the  operative  treatment  of  facial 
neuralgia,  including  neurotomy,  neurectomy  and  nerve-stretch injt. 
Wbib'  tlie  results  in  none  of  the  tliree  aire  really  permanent,  in  the 
first  they  are  certidnly  the  shortest-lived.  It  is,  perhaps,  too  early  to 
estimate  precisely  the  resjfective  value  of  neurectomy  and  nerve- 
stretching  of  the  fifth  nerve.  In  the  first  place,  no  comparison  can  be 
made  between  stretching  a  nerve  like  the  sciatic  U»ne  from  which  most 
of  our  experience  in  the  operation  has  been  derived)  and  the  fiflli 
nerve.  In  the  sciatic,  stretching  alone  is  available,  as  the  nerve  is  a 
mixed  one.  .\gain,  the  course  of  the  two  nerves  is  widely  different 
The  sciatic  runs  amongst  soft  parts,  and  is  readily  reached  and 
stretched.  The  fifth  nerve  woubl  be  readily  ruptured  by  anything 
like  tlie  force  which  is  u.sually  ai^piied  to  the  sciatic;  furthermore,  it 
runs  in  it.s  passage  from  the  skull  tlirough  bony  foramina,  and,  in  Uie 
case  of  two  of  its  division.s,  through  bony  canals  as  well.  In  the  sec- 
ond place,  iu  nerve-stretching,  even  more  than  iu  neurectomy,  the 
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published  resulte  seem  to  me  to  be  unrebable,  caaes  having  liere  been 
much  too  often  publisht'<l  without  suin<-icntly  prnhni^od  wnk-hing. 
At  present,  I  think  tiie  respective  value  uu\y  be  summed  up  in  some 
such  way  as!  this.  It  woiihl  ii[>pear  from  Warner's*  hiborious  collec- 
tion 1)1"  13")  eases  of  neureetimiy,  that  IH  remained  cured  after  aH  htng 
a  i>eriud  as  three  years.  I  am  uualde  to  find  any  case  o\'  nerve- 
slrotchiug  reported  as  cured  after  a  longer  period  of  watching  than 
eight  miHiths.f  As  the  relief  after  either  operatifin  is  usually  iii>t  per- 
mant-nt,  thevsurgeon  would  l)t^  abundantly  justirted  who  lir><t  submitted 
his  patient  to  nerve-stretching,  and  after  a  relapse  gave  him  another 
periiMl  of  relief  by  the  major  operation  of  a  thoroughly  perfurmed 
neurectoniy. 

First  Division  of  Fifth  Nerve :  Neurotomy  and  Neu- 
rectomy.—  1  hi'b».'  twin  t»jti'ralii)H,s  may  lie  ((ni.sidtTi'd  lugether. 

Neurectomy.— Here  tlie  incision  may  be  made  above 'or  below 
the  eyebrow,  The  latter  is  preferable  as  leading  to  less  scar.  The 
supra  orliital  notch  being  maile  out  J  by  firm  pressure  when  the 
patient  is  under  the  iniluencc  of  an  anie:<thetic,  the  eyebrow  isi  drawn 
up  and  the  eyelid  down,  and  au  incision  an  inch  and  a  halt'  long  is 
made  along  the  supra  orbital  margin,  with  its  centre  opposite  U>  the 
notch.  The  skin,  occipito  front^ilis,  and  palpebral  ligument  being 
divided,  the  cellular  tissue  is  separated,  the  nerve  fouud  in  the  notch, 
set  free,  drawn  up  with  u  btrubisinus  hook  and  u  full  uich  removed. 

Neurotomy. — This  may  be  performed  subcutaneously  or,  as 
above,  hy  au  open  wound,  with  antiseptic  preeautirois.  Neitiier  are 
comparable  with  neurectomy,  owing  to  the  rapid  union  of  tlie  nt;rve. 
The  open  method  needs  no  further  description.  The  subcutiineous 
method  may  hv  tliu.s  briefly  described.  The  position  of  the  supra- 
orldtal  t"oramen  being  made  certain  of  by  tirm  pressure,  u  narrow 
tenotomy  knife  is  entered  to  the  inner  side  of  the  nerve,  and  tluii 
passed  outwards  iiorizontally  beneath  the '^kin,  till  its  point  has  passeil 
beyond  the  nerve.     Its  edge  is  then  turned  towanls  the  bone,  and  the 


I 


•  Areh.f.  Chir..  Bil.  xi. 

t  For  a  reference  to  lUe  stiilislics  of  Hatm.of  lierlirif  qunted  by  Dr.  Cltnniller  in  liii* 
tiiliiilatioii  of  case*  {Neic  Vurk  Med  lUewil)  ftiiit  far  Dr.  (fray's  tables  {Jfiurn.  uf  Nra- 
rolotjy  viul  Pgijrhwlry,  Miiy,  \HH'l),  I  nrii  imit'lrfeil  to  a  pajier  by  I)r  (.J.  li,  Fnwrler, 
(Aniyil*  of  Surtftry,  vol  iii.  No.  4,  p.  269),  wliic-li  for  ils  fuiuess  ami  iiitjinrfiiiUty  is  well 
worlhy  of  reference. 

J  The  fiiliowinif  liiiiLH  uf  Mr.  llnUten  iL<ini1initrk»,  Medical  ami  Siirf/if^il,  p.  fij  will 
be  rouml  iiMrful :  "The  Hii)>rH-(>rUh:i]  iiulch  ur  foramen  i-an  he  Mi  ahoiH  ihe  jitnelion 
of  the  inner  with  the  nii<l(lk«  third  of  the  tiiipru-orbiul  mar^ji^iu.  From  iIon  ]iuint  a 
perpftulicnlar  line,  drawn  wilti  .■(  flight  ini-liii:iti<>ii  niitwarilM,  ho  on  to  cnmi  (lie  inlervAl 
between  the  two  hicii8|ti(1  fe*!th  in  hntti  jnws,  pHStieti  over  the  infra-orl>itnl  and  the 
Diental  foruniina.  TSie  direction  of  lliese  two  lower  furaniina  looks  towanlh  die  angle 
of  the  nose." 
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nerve  divided  as  the  knife  is  withdrawn.  This  means  of  performing 
neurotomy  is  said  to  be  profemhle  to  that  by  ojK*n  wound,  inasmuch 
as  it  leaves  less  scar.  Neureetomy.  however,  should  rephiee  neurot- 
c»my.  whether  by  the  culicutjint'ous  or  open  methwl. 

Second  Division  of  Fifth  Nerve :  Neurotomy,  Neurec- 
tomy and  Nerve-Stretching.— of  iIrsl-.  ucurcitouiy  will  :ilune 
bo  di'soribed  in  detail.  In  dfci<linir  Innwcen  the  only  two  operations 
which  art*  of  value,  tlu<  surjzeou  is  referred  to  the  remarks  on  neurec- 
tomy imd  n<Tve-stretc!«ing  ut  p.  231. 

Neurectomy. — Cases  justifyin}?:  epileptiform  neuralgia  resisting 
all  drups  and  other  treutnient.  rjf.,  fxtrarlion  of  teeth,  the  continuous^ 
current,  etc.     Cases  in  wiiich  life  is  a  burden,  where,  owing  to  the  fr<*-i 
quent  recurrence  from  the  slightest  touch,  from  n  draught  of  air,  eating 
or  drinking*  the   patient   is  incapacitated  for  work,  sleepless  and 
emacialirtg,  and  perhaps  becoming  a  morpliia-habitue. 

Douhtfnl  Oi«w. — Cases  in  which  the  neuralgia  is  ascending — vi»., 
attiu'king  first  the  inferior  dental,  then  the  superior  maxillary,  and  so 
on.  in  sjiite  of  operation.  Age  ilocs  not,  if  other  conditions  are  favor- 
able, rn-'oessarily  prohibit  the  operation.f 

Operation. — This,  often  known  as  C;irnochan's.  has  the  a«lvantago 
of  retnovin-  the  whole  of  the  second  division  of  the  fifth,  together  with 
the  6pheno-|>ahitino  ganglion  as  far  Ijack  jts  the  ftmimen  rtJtundum, 
the  nerve  forming  the  guide  t«»  the  surgeon  from  the  surface 
backwards. 

CarntK^han  ( Amer.  Jouri}.  Med.  Set.,  lSo8,  p.  136)  looked  upoti  the 
removal  of  Meckel's  ganglion  as  the  key  of  the  operation.  Whether 
his  view  was  right  or  no  that  this  body  could  be  likened  to  a  galvanic 
Imttery,  keeping  up  a  continuous  supply  of  "'  morbid  nervous  sensi- 
bility,'' there  is  no  doubt  that  removal  of  the  nerve  Itetfoutl  Uic  gungliim 
is  strongly  advisable,  as  by  this  step  the  spheno-palatine  branches  to 
the  gums  are  also  removed.  As  pointed  out  by  Dr.  Chavasse  <  Mfti.  L^ir. 
Tran^..  vol,  Ixvii.  p.  151 )  and  Mr.  Clutton  (St.  Thomn***  Hi>^t.  Itrjtts.,  vol. 
XV.  p.  213)  removal  of  the  nerve  fafyund  Meckel's  ganglion  ensures  the 


*  In  •  puieni  of  Dr.  Fowler's  (AnnnlM  </  Surytry,  vol.  iii.  No-  4,  p.  SHM)  "erttj 
Kttempt  lo  reoeiTc  food  ixi  that  side  of  llie  m(Hiik  wms  followed  bv  exacerbations  of 
pain  of  the  numt  fr^htfui  character.  It  was  onlv  hr  lying  n{M>n  the  opposite  mA*.  ami 
having  a  fiiiuwl  paiotd  back  to  the  pharynx,  m>  as  to  guide  the  strcnra  awny  itwm  the 
diseased  side,  that  he  waa  Miabled  lo  take  fiKid  at  all,  and  that  ot  a  liijmcl  (-haracler.*' 

t  Dr.  Maclean,  of  Detroit,  in  a  diacnsaion  on  ^'A  Catie  of  Excision  ot  the  Inferior 
Denial  Nerve  by  Dr.  Mear*"  iTrun*  Amer.  Sury.  Armx.,  vol.  ii.  p.  -IS-Ji.  mentioned 
two  caaen  of  men,  age<i  seventy-two  and  sixty-nine,  in  thv  linst  of  whom  he  cxci<ied  the 
in^-orbiial  and  inferior  dental ;  and  in  the  wcuud,  the  supra-  and  infra-orbital  ovrret 
•ueoawfully,  the  good  mult  having  lasted  six  yean  in  the  Br«t  case. 
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disconnection  of  tlie  pustfrior  dinilal  iiervi*  fnmi  tlip  brain,  whicli  irt 
probably  tbe  explanation  of  the  suecess  which  follows  the  operation. 

An  anfpslbetic  beinp  pivcn,  and  tbe  piirt.s  shaved  f  jind  cleansed,  a 
T-incision  is  made  with  the  horizuntal  portion  reaching  from  eanthus 
to  eanthus  just  helow  the  orliit,  and  tlie  vertical  one  running  down 
close  to  the  angle  of  the  mouth.  The  Haps  thus  marked  out  being 
reflected  and  all  ha-morrhago  stopped,  the  infra -urhiUd  nerve  is  defined 
by  ft  little  dissection,  cut  as  long  as  po^<<Ji^de,  and  a  [tiece  of  silk  tied 
round  it  to  make  it  serve  as  a  guide. 

A  i-inch  trephine  is  then  applied  just  below,  iind  ineluding,  the 
infra-orbital  fnramen,  so  as  to  remove  ihe  anterior  wall  of  tiie  nntrum  ; 
next,  the  same  sized  or  a  1-iiioh  trephine  ij<  ap|i!ied  to  the  poeiterior 
wall  of  this  cavity  so  as  to  expose  the  spheno-maxillary  fossa.  Free 
«nfl  troublesome  hiemorrliage  must  be  expert«Ml  from  the  first  ajipli- 
cati<m  of  the  trephine,  partly  fnnn  the  vascular  facial  bone,|  partly 
frora  tiie  raucous  membrane  nf  the  antrum,  and  in  the  fossa  itself, 
where  the  bleeding  is  always  eopituis,  from  the  terminal  l»rancVies  of 
the  internal  maxillary.  Pressure  with  small  sponges  in  Itolders  may 
he  relied  upon.  The  next  step  is  to  open  up  the  in fra-orbitid  canal 
with  a  small  chisel  or  strong  scissors — these  last,  or  fine-cutting  pliers, 
lx»ing  used  to  enlarge  the  wound  wlienever  useful. 

During  the  operation,  if  daylight  lie  iusuflicient,  a  laryngeal  mirror 
and  artiticiul  light,  or,  better,  an  electric  light,  will  greatly  help  the 
surgeon. 

The  nerve  being  now  brought  into  the  posterior  trephine-a]KTture, 
it  is  traced  into  the  spheno-maxillary  fossa,  whicii  it  enters  through 
the  foramen  rotundum.  Being  kept  nn  the  stretch  by  means  of  the 
piece  of  silk,  it  is  severed  with  long,  dclieatc,  curved  seissors  as  fur  l»ack 
and  as  near  the  foramen  as  possible.  If  it  is  still  field  by  tilaments 
passing  downwards  (spheno-palatinc  branches),  these  should  be  also 
divided  with  scissors.  Mr.  button  rnnsiflors  that  the  total  length  of 
nerve  removed  from  the  infra-orbital  foramen  to  the  fitramen  rotundum 
should  be  at  least  li  inch,  without  including  any  of  its  branched. 
Iodoform  should  be  dusted  in  at  onee,  and  the  wound  plugged  tempo- 
rarily with  carbolixed  sponges  sprinkled  with  iodoform.     Wiien  all 


•  In  both  of  Dr.  Clmva^e's  cases  the  ommencemcnt  of  the  pnin  was  invarlttWy 
referred  lo  llie  j)eri|)lier_v  of  l\\e  pwlerior  detiUil  bruiicln-H,  unil  il  ii|Dj>eHriMl  very  doiiltl- 
fiil  if  slrelcliinp  would  linve  liiid  any  eOeot  on  sluiider  hruiit'lies  at  mtmc  disifiitu-M  from 
the  extension  (Kiiiii.  Bolliof  Dr.  ChuviK^e's  casea  rfiiiaiiied  [iraetically  wtll  two  ycurs', 
■nd  a  year  and  a  }ialf,  iifler  llie  <»iienition. 

t  I'»  one  of  Mr  (.'ImionV  ftt^e'*  dii'*  coultJ  not  Imre  been  honm  hefure.  Reciirrencp, 
DlJKiit  xnd  relieved  by  qniniive,  entmed  in  Imtli  nf  .\fr.  rinUim'H  cases  i»*iilvln  tliu  leiir. 

X  The  (iii|ierfioiiil  liieRiorrliiiKe  will  be  all  the  freer  in  [I'roiiiirlion  its  the  [>art  has 
been  recently  »ubiiiUlH]  to  blistering,  linimenU*,  etc. 
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liii'iiH>rrhnge  has  stopped  these  are  removed,  ami  the  8pheni>maxillni7 
fossa  Hinl  iintrun)  aiv  liglitly  plu^pt'd  with  upeptic  pauzc,  or  l>oric  linl 
nin.1  iodofurin.  The  fhip»  uro  piirtially  adjusted  witli  a  few  points  of 
suturo,  leavinji  room  for  drainage  and  the  removal  of  the  plugs,*  iodo- 
form dusted  on.  find  V»orn«^"ic-acid  lint  wrung  out  of  the  eame  h>tioi 
iced,  iip]ilird  constantly  and  renewo(l  rriMincntly  for  llie  first  few  days," 
DifSculties  which  may  be  Met  with  During  the  Operation. 

1.  Ilnnturrhiige. 

2.  Till-  nerve  lirenking,  or  heing  divided  prematurely. 

3.  A  deep  wound,  difficult  to  illuminate,  esjiecinlly  if  the  antrum  is 
deep  between  the  two  trejihine  wounds. 

t)f  iiIIht  methods  the  follmving  need  only  be  alluded  to  here: 

Prof.  Liicke  of  Strashurg  f  li«s  operated  three  times  with  satisfactory 
results  hy  tlio  following  method:  An  incision  iH  made  from  above  the 
external  ftinthus  along  llie  /ytjoma,  tlie  tn;iHi*eter  divided,  and  tho 
zygomatic  arch  then  sawn  through  in  frunl,  and  fractured  posteriorly. 
This  it"  then  turned  up  with  the  temporal  fa.scia.  By  these  means  the 
Bpheno-maxillary  fospa  is  reached,  and  the  nerve  cut  at  its  exit  from 
the  skull.  Tne  zygoma  is  then  replaced,  nnd  ihe  masseler  stitclt«U 
to  it. 

Prof.  LoH.sen  of  Heiilelberg  J  has"  modified  the  above  by  dividing  tb« 
teui]i(tr:d  fascia  along  tiie  uj»pcr  Imrdcr  of  the  zygoma,  then,  after  fract- 
uring the  hone,  turning  it  Ijuck  with  the  masseter  left  int^iet.  After 
replacing  the  luine,  thr  tem[>oral  fiisuia  is  stitched  to  it,  aud  the  miisseter 
is  unnlile  to  drixw  the  rragnienl  down. 

Brauu  (^Ccntr.f.  Vhh\,  April  Tl,  1N.S2J  records  five  cases  of  iutractnble 
neuralgia  operated  on  successfully  by  tlie  above  method. 

The  nhji-ctionH.  to  the  above  seem  to  he  the  resulting  tixity  of  the  jaw 
friun  dceji  cicatrices,  the  risks  of  hurnnving  suppurutiun  and  necrosis, 
while,  as  Mr.  C'lutlon  Uoc.  ifiiprn  cit.)  points  out,  the  coronoid  process 
an<l  the  tcni[tond  muscle  are  very  much  in  the  way,  and  even  when 
the  muscle  is  drawn  on  one  side  the  foramen  is  still  hidden  behind  the 
base  of  the  pterygoid  process. 

Prof.  Pancoast  elevates  the  niasseter  hy  raising  a  square-shaped  flap 
over  the  ramus  of  the  jaw.  The  coronoid  process  being  resectt'd,  the 
internal  inaxilhtry  artery  is  ligatured,  and  tlie  heads  of  origin  of  the 
external  ]vtcrygoid  scpa  rated,  tlius  exposing  the  foramen  ovale  and  the 
spheno-imixillary  tissure.  At  the  former  the  inferior  dental  can  be 
dividid,  and  alter  being  ex]ioyed  at  the  mental  foramen  which  is  en- 
larged with  a  dental  burr,  the  whole  nerve  can   be  withdrawn.     The 

*  To  be  removed  in  twenlv-riiiir  or  Torty-eiglit  liuura  aceurding  to  tlie  aiununt  of 
mvmurrhnge  met  with  ttiinng  lh«  operation, 
t  Chavafwe,  loe.  gupru  cit.,  |>.  lo'2. 
X  Lot.  mtpra  eit. 
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infra-orbital  nerve  can  Ije  hooked  down  as  it  crosses  the  splienu-niaxil- 
lary  fissure,  and  released  at  its  exit  on  the  face  in  the  same  way  as  the 
inferior  dental  has  been  at  the  mental  foramen. 

Tliis  operation  would  seem  likuly  to  have  many  of  those  objections 
already  jiiven. 

After  any  of  these  operations  on  tlie  tiflli  nerve  thu  patient  ahould 
})e  strictly  cautioned  to  avoid  exposure  to  any  of  the  causes  of  a  return 
of  his  enemy.     Thf  cbit't'arc  jriviii  liclow  (p.  "ioS)'. 

Operations  on  Third  Divisioa  of  Filth  Nerve. 

Neurectomy. — American  t!ur>^eons  aided,  jicrhu|t.s,  by  tbe  per- 
fection of  their  nicelinnieal  dentistry,  liave,  in  ttiis*  operation  also,  led 
the  way.  The  following  ease  given  well  most  of  thf  jiuints  of  the 
operation : 

Dr.  MearH*  removed  three  inclicf?  of  tbe  inferior  denial  nerve, 
including  all  that  part  of  it  contained  in  tb<«  e.mid  and  part  of  it 
beyond  the  mental  for.imen.  The  outer  surface  of  the  jaw  was  exposed 
by  retlecting  a  Hap  raised  by  an  incision  which  readied  from  the 
middle  of  the  jmsterior  border  of  tlie  ramus  alon^  tbe  horizontal  ramus 
to  a  point  l)eyond  the  position  ivf  the  mental  foraau  ii.  A  i-inch  tre- 
phine waft  applied  over  the  position  of  the  inferior  dental  foramen,  and 
a  disk  of  the  outer  table  removed.  The  mental  nerve  was  dissected 
to  the  «lislnnce  of  i  inch  beyond  it*?  point  of  exit  from  the  foramen 
and  divided.  A  dental  burr  attuebed  to  the  surgical  engine  was  now 
used  to  enlarge  the  mental  foramen  and  release  the  nerve.  Traction 
was  made  ujion  tbe  nerve  at  the  point  where  it  was  exposed  by  the 
trephine,  and  it  was  drawn  entire  from  the  canal,  lieibrc  dividing  it 
posteriorly  it  was  drawn  down  so  that  the  division  might  be  made  as 
Ingh  up  as  possil>le.  The  artery,  wliieh  was  torn,  wa^  twisted,  no 
luemorrhage  followed.  The  nerve,  while  in  the  canal,  was  found  lobe 
swollen  and  reddened,  and  the  artery  seemed  compressed  and  flattened. 
The  wound  healed  in  six  days.  The  |  latient,  save  for  one  or  two  spasms, 
remained  free  from  pain  for  nine  months,  up  to  date. 

Microscopic  examination  of  the  nerve  removed  showed  evidence  of 
a  parenchymatous  neuritis — viz.,  degeneration  of  the  nerve  fil»res,  and 
thickening  of  the  connective  tissue. 

Nerve-Stretching. — Mr.  Fittsf  gives  two  cases  of  stretcliing  of  the 
inferior  dentiil  nerve  for  neuralgia.  For  more  than  a  year  after  the 
operation  these  cases  were  free  from  tbe  slightest  return  of  pain,  then 
relapses  took  jilace,  but  mildly,  and  tbe  comlitioji  of  tbe  palicnt.s  still 
remained  much  improved.  The  inferior  dental  nerve  was  found  by  a 
vertical  incision  within  the  mouth,  along  the  innerj  border  of  the  as- 


*  Trant.  Aintr.  Surg.  Amoc,  vol.  ii.  p.  469. 
t  St.  Thomat't  Hasp.  Rtports,  vol.  xv.,  p.  207. 
X  Anterior? 
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wndin^  mtriuf?.  The  soft  parte  beinji  separated  from  the  bone  with 
till  elevator,  and  the  pusition  of  entrance  of  the  nerve  being  recognized 
with  the  tinpir,  the  nerve  was  stretohfjii  with  a  blunt  h<>«)k,  this  being- 
paHHi'd  close  to  the  l»«)ne.  While  it  was  thus  easy  to  taki-  up  the  nen*e 
it  was  dirtieiilt  not  to  include  the  arti-ry  as  well.  an<l  this  in  one  case 
eiiUMt'd  fr«'o  lurinorrliHfje,  whieli  was  arrested  by  elnnip- forceps  left  on 
f(»r  twenty-four  hours.  Both  i>atient8  sutVered  from  swelling  of  the 
tliriK'it  and  lii'ck,  as  ini^dtl  he  exi>eeted  from  the  neeo«»ary  bruiping  of 
Boft  partH.  and  the  inipunsibility  of  satisfactory  drainage.  Several 
months  elapsed  before  ctiniplete  mobility  of  the  jaw  was  regained. 
The  jiniHUiit  of  jiull  re«|iiire<l  was  not  great,  and  it  is  advi.";ed  to 
stretch  llie  nerve  by  ii  "  number  <>f  small  eflort-s  rather  than  bv  one 
jerk." 

Intra-biiccal  Division. — The  following  ease*  is  of  interest  as 
sbuwing  willi  what  liieility  the  conipHeation  of  hiemorrhage  noticed 
in  the  ln»t  operation  may  occur. 

The  patient  being  etherized,  and  the  mouth  held  open  by  a  gag,  an 
ineisitiu  wan  made,  extending  fron»  tlie  U[tper  to  the  lower  jaw,  along 
the  inner  edge  of  the  latter.  The  i?pine  of  8pix  was  e.xpo-sed,  and  the 
nerve  fseized  with  a  strong  sleniler  foreepp  at  the  point  at  which  it 
enters  the  detitiil  ennal.nnd  ilivided  with  Heissors  above  and  below  the 
forctipfi.  The  nniall  mat«!<  removed,  however,  did  not  plainly  show 
nerve  tii*f»ue,  wliereup(»n  a  blunt  hook  with  a  short  curve  was  intro- 
dueetl  two  or  three  titnep,  until  Jiiially,  when  pa.«i8ed  well  back  and 
drawn  forward,  it  seized  a  eord  whirh  was  supposed  to  be  the  nerve. 
This  was  divided  with  scissors,  ulen  ipiite  a  ssvere  ha-morrhnge  took 
place,  which  could  only  be  controlled  by  rapidly  packing  the  wound 
with  iodoform  gauze.  The  ha'niorrhage  recurred  the  same  evening, 
several  ounces  more  being  lost,  but  it  was  cheeked  by  additional  eoni- 
prejwion,  the  jaws  Iwing  tirndy  bound  together  so  as  to  force  the  com- 
prees  against  th*-  w«»und.  The  gauze  was  renjoveil  from  the  wound 
pietifujenl,  the  last  being  taken  away  by  the  tentli  day. 

STRETCHING  THE  FACIAL  NERVE.t 

As  will  be  seen  from  the  remarks  made  below  (p.  238),  it  is  ex- 
tremely doubtful  if  anything  more  than  temporary  relief,  of  a  variabla 
duration,  can  he  promised  by  it. 

Operation. — The  following  account  is  taken  from  Mr.  Godlee's 


•  Dr.  R.  P.  Weir,  of  New  York  (AvaU  <^  »tryt>y,  Jnnc  S.  1887.  p.  SMK  Dr.  Weir 

it)  incltm>d  to  think  that  tliis  h»niorr)iag«  arow  from  the  internal  maxUluy. 

t  The  <i|ierHtinn  given  below,  that  of  Baiini,  is  iidL,  accunitelr  speakiog.  wae  ^ii3l«- 
OQ  th*  face.     It  mar,  Itowerer,  be  convenientlr  considered  here. 
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paper  (din.  S(K.  Trans.,  vol.  xiv.p.  4.')),  the  mctliod  is*  that  of  Bauin* 
An  incision  hrfjun  l»ehin<i  thu  ear,  uliout  oppositt.^  to  tiic  meatus,  was 
carried  downwards  and  forwards  to  a  point  innmdiatfly  i>uh>w  tlie 
lobule,  and  then  prolonged  fllniost  perpendiculurly,  hut  .slnnling  a  lit- 
tle forwards,  nearly  to  the*  nu<.dt'  of  the  jaw.  A  isjiiall  trans\Trse  inci- 
sion was  al.'io  niiulc  ht-low  Ihu  |>iiuia.  Afti-r  c.'Xpot<ing  tlie  udgf  of  the 
sterno-niastoid  and  pnrntiil,  these  structures  were  separated  deeply 
nnd  pulled  re8pe<?tive]y  hnckwiirdti  and  ft)rwurds.  As  soon  as  the 
edg<^  of  the  riigaj>.triL'  appeareil,  the  kiiitV  was  discarded,  and  the  struct- 
ures immediately  aliove  and  panillel  with  the  upper  border  of  the 
muscle  were  one  after  the  other  pulled  up  with  ii  blunt  hook  or  for- 
ceps and  cleauetl  with  a  steel  director.  \\Jien  the  nerve  was  reached 
and  raised  on  the  hook  the  twitchiiiji;  at  lirst  increased,  a  somewhat 
firmer  pull  averted  it  for  a  tinit',  but  it  began  ajjain  oJi  rehtxiug  the 
tension,  ii  etiU  firmer  pull  not  only  stop|)ed  the  twitching  but  caused 
the  right  side  of  tlie  face  to  j)jirs  into  a  state  of  completi"  paralysis. 
One  or  two  further  pull?  were  given,  and  tlie  wound  closed.t  The 
operation  was  antiseptic  throughout.  Healing  was  complete  ubnut 
the  ninth  day.^ 

The  jjcrformance  of  this  operation  is  easy  in  thin  jjntients,  in  stout 
and  muscular  ones  it  Would  be  decidedly  diHicult.  In  different  ex- 
periments on  the  deail  Hubject  the  iiniuunt  of  tension  which  the  nerve 
would  bear  ditVered  very  nmcli :  in  sonic  cases  it  re-sisli-d  for  an  appre- 
ciable lime  the  Ktrongest  possible  pull,  in  others  it  snapped  across 
with  the  greatest  readiness. 

The  line  for  the  nerve  in  exactly  ]iarallul  with  the  upper  l>order  of 
the  diga.stric,  and  it  will  be  found  about  hidf-wuy  down  that  part  of 
the  mastoid  process  which  is  exposed  in  the  wound — viz.,  the  free 
anterior  border.  The  great  auricular  nerve  will  be  in  part  divided, 
but  as  long  as  the  operator  keeps  in  the  same  jdane  as  the  digastric  he 
can  scarcely  wouud  any  vessel  of  importance.    The  deep  parts  of  the 


•  The  other  metlx'xl  i»  tliat  of  IJiicipr — l>v  an  ii)ei>.ifin  2  inches  lonjt  in  front  of  (he 
eiir,  IL-*  celilre  Iteiiig  ui>|Mixite  U>  llit-  ii))|>er  |iail  nf  the  luliide.  I)r.  Iveeii  [AnnaU  of 
Hurijrr^,  .riily.  lS8«i,  y  Ki)  jiive-*  tli(?  fitllnning  ri'iiseiis  for  jireferrinj;  ibiit  «i  Biuini :  (1) 
Tile  Hc:ir  is  liiilrlen  lieliiiul  the  I'nr,  a  |iuint  nf  niiit'li  ii»i|i<irtiinrn  in  wnnieii  in  whom 
this  flflection  i«  nol  luiconitiiuii ;  (21  it  is  tt^K  IrlcKxiv  ;  ('A)  it  iiillietN  littM  ilniimge  nn  the 
pamtiti;  (4j  it  reacla-a  the  nerve  litrerlly  nt  itsi  emergence  fninj  llie  stylo-diaxtoiil  fnra- 
nien,  Ijefore  it  Ims  giveti  off  nuy  Uninchc*  exi'e)»i,  ju'riuifw',  the  [Mfstorior  niiriciihir. 
Tliiis  there  in  no  risk,  as  in  Htieter's  itielJuMl,  uf  the  IjmncheH  ii>  ilie  iK-il|iito  frmUHlis 
anil  orhieularin  eHCM|iing.  The  uhoveaiiviintiigennMitweigh  the  greater  eauef^f  llnelers 
o|>^rntioi). 

f   Adequate  druiniige  hy  u  tnlie  nr  RUt  iimi  hnrseiinir  will,  <if  cmirse,  lie  ii>rnvi«le(l. 

X  The  Mirneon  iiuifl  be  |ire|iitie(i  fur  wh;it  tiwjk  jiluee  in  Mr.  (Jidilee'n  I'.nne — vii., 
suiiie  lronl>le'*onie  conjunctivitis  from  thef;nping  of  the  Ii*)*,  viliirh  was  relieved  by 
mildly  mtringent  collyria  and  holding  up  the  lower  lid  with  ]>la.>«(«r. 


Is 
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wound  are  in  close  proximity  to  the  int-emal  jugular  vein.  The  only 
vessels  which  slioutrl  he  met  with  are,  the  posterior  nurioular  vein 
BUperfu'iiiliy.nnd  its  nrtcry  more  dfcjily,  hut  a  good  deal  of  ha-mor- 
rha^e  may  arise  from  glnnduhir  branr  hes,  and  Mr.  Godlee's  advice  to 
iteef)  tlie  w<tunil  in  a  ^^ooil  lii;(tt,  well  opened  out  with  retructors  nnd 
carefully  pptnim-d  dry,  should  he  rernenihereil. 

Points  which  Deserve  Attention. — ( 1 1  Finding  the  nerve.  To 
avoid  needless  injury  nn<l  U)  shorten  the  operation.  Dr.  Keen*  found 
the  use  of  a  weak  faradic  current  very  useful.  A  wet  s|>onge  \va»  held 
on  the  cheek,  and  a  fine  wire  at  the  other  end  was  a]>plied  to  various 
points  in  the  wound  till  the  nerve  was  found. 

(2)  Mode  of  stretchini;  the  nerve.  Dr.  Keen  advises  stretching 
from  the  periphery  towards  the  centre.  The  amount  of  force  to  be 
used  he  estitirutes  at  four  to  five  pounds,  and  that  this  can  best  be 
achieved  ciiijiifieally,  hy  atteiiiplin^'  to  lift  the  head  (six  to  seven 
pounds),  and  ahunduning  the  attempt  the  moment  any  fibres  give 
way.  In  oilier  wttrds  the  stretchings  shouhl  be  as  severe  as  the  integ- 
rity of  the  nerve  will  allow. f 

(3)  Ht'siilts  of  the  oj)tTatinn.  It  appears  that  while  many  cases 
have  been,  temporarily,  very  much  relieved,  as  a  certain  rule,  when 
the  nerve  recovers  itself  the  spasms  return.  Dr.  Keen  in  the  table  at 
the  end  of  his  pa]»er  gives  two  cases  in  whirh  the  cure  lasted  much 
longer,  if  indeed  it  nuiy  not  he  called  i>ermanent,  viz.,  8outhain'8,J  in 
which  there  was  abgolutt*  relief  for  five  years,  and  one  under  the  care 
of  Jcsas§  iu  wliieh  the  cure  had  lasted  two  years  and  eight  months. 
Dr.  Keen's  concluding  wortls  an-  as  follows:  '■  It  would  se«Mn  therefore 
that,  whether  viewed  from  the  point  of  palliation  or  of  cure,  the  opera- 
tion is,  with  our  present  knowledge,  t<v  he  lookett  upon  favorably. 
Further  uhservatione  may  siiuw  its  inutility,  but  when  we  consider 
the  utter  hopelessness  of  improvement,  much  less  recovery,  from  any 
other  means,  relief  Ity  this  operation,  even  if  temporary,  is  bad  at  a 
very  trivial  cost,  and  would  be  welcomed  by  any  suflerer,  while  per- 
manent cure  is  not  impossible." 

*  Lof.  tuprit  til.,  p  13.  In  tlie  mniMt  condition  ofihe  wound  a  strong  tnirrenl  will 
proi1ii(.-e  iiinfctiliir  k|ui.siii  ni  t.>iK-e,  liui  a  very  weak  current  will  ooljr  do  bo  when  the 
nerve  is  tcywlivd. 

t  Two  canes  are  quoted — those  of  Eiilenl>erg  and  Schiissler — iu  the  first  of  wbich 
ihe  nerve  wiw  "  iidysieady  disiir^nniied  "  liy  tiie  stretching,  while  in  die  seivind  the 
nerve  lay  in  »  small  lnop  in  the  cjtvtty  (if  tlie  wound;  yet  in  each  tlie  purn lysis  gradu- 
ally disappenre*!  and  llic-M[mi»mH  piiriially  returned. 

X  Lunrely  .Angnni  'll,  ISSI ;   Ihitl.,  Aj>ril  IW,  IHJsti. 

S  Wien.Mtd.  Woch.,  Ni«. 'i,  1S84,  and  No.  27,  1887.  It  Ih  nn  interesting  fact  that 
no  pHralysis  fulluwed  in  this  caae. 
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Mr.  Godleein  a  second  paper*  in  which  hi-  i)ulilisht'il  the  result  of 
his  tirst  case — after  remiiiiiiuf!:  for  nine  months  pnictieiilly  woll  the 
convulsions  suddenly  returned  after  a  pcvert;  nervous  shock,  and 
gTsidnally  increased  until  they  regained  all  their  former  intensity  — 
sums  up  somewhat  less  favorably :  "In  discussing  the  question  of 
recommending  the  oporntii»n  to  n  pittient,  we  must  nut  forget  that  the 
risk,  with  dtie  care,  is  almost  nil ;  tlmt  n  certain  immunity  from  the 
trouVilo  nniy  he  safely  jinnnised  for  a  time,  ami  that  tliis  period  may 
be  very  confiderahly  prohinijed,  and  while  S»tiitham's  remarkable  CRse 
remains  completely  well,  there  is  alwuyt*  the  hope  that  the  relief  may 
be  permanent.  Were  it  not  for  this,  however,  I  am  afraid  that  the 
general  verdict  would  be  that  the  time  has  come  when  this  small  chap- 
ter of  Eiuri,dcal  therapeutics  ....  must  hi.' closed." 

It  is  of  course  to  be  understood  that  no  patient  would  he  advised  to 
submit  to  the  operation  witliout  a  thorou^ih  trial  of  other  remedies, 
short  of  nerve-stretehinj^. 

And  after  submiUinjcr  to  stretching  of  the  nerve,  patients  should  he 
most  careful  to  avoid  any  exciting  and  predisposing  cau.ses  of  a  return 
of  their  troulde — viz.,  exposure  to  odd  (-hills,  sudden  bright  lights, 
nervous  disorder,  menUd  worry,  and  living  low, 

RESTORATION  OF  STENO'S  DUCT. 

Where  after  l>urns,  stabs,  uleeratious,  sloughing,  operations  for  re- 
moval of  growths,  a  most  ann(vying  salivary  fistula  |)ersists,  the  patient 
suffering  from  disagreeable  hot  dryness  of  the  mouth,  and  from  con- 
stant irritation  and  inttamnuttion  of  tlie  soft  parts  from  tlie  driljbliug 
of  sadiva,  wiiere  previmiH  tueasurcs — e.(f.,  colluilion  and  heated  wire, 
flaring  the  edges — have  failed,  the  surgeon  may  adopt  one  of  the  fol- 
lowing measures : 

(i. )  The  following  will  often  succeed  in  a  recent  case: 
The  oj)ening  into  the  moulh  is  first  found,  or  one  in  its  position 
made,  by  passing  a  line  silver  probe  from  the  fistula  into  the  niouth.f 
As  soon  as  the  oral  opening  is  found  or  estafilished,  the  probe  is  passed 
from  the  mouth  along  the  duet,  beyund  the  listuhi,  up  to  the  gland 
itself.  The  other  end  of  the  probe  is  then  brought  out  of  the  angle  of 
the  mouth,  curved,  and  secured  by  strapping  on  the  cheek,  while  the 

♦  Rrtli  Mr.  GiKllee's  second  pap^r  {Clin.Soc.  TYnn*.,  vol.  xvi.p.  220)an(l  Dr.  Keen's 
(/oc.  wpra  <r»t.)  contttin  tables,  tJR"  former  giving  thirteen,  llie  latter  twenty-one  ciuies. 
Mr.  Godlee'H  i-aae  was  unwilling  topurciiBBe  relief  from  hercomplflint  by  siibntiuing  to 
|termnnenl  parnivHin  of  the  affected  side  of  her  fat's,  owing  to  u  dislike  of  the  very  ob- 
vioii!«  niiliire  of  the  deforinitv. 

t  C'liwe  to  the  projeitioti  of  ilie  raueouji  membrane,  which  usually  denotes  the  poai- 
tinn  nf  the  orifice  of  the  duel,  oppotiite  to  the  Heeond  upper  molar  tooth. 
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fistula  is  kept  as  dry  as  possible,  and  covered  with  collodion,  in  the 
hope  that  it  will  close,*  now  that  the  oral  opening  is  re-established. 

Mr.  H.  Morris  (Clin.  Soc.  Trann.,  vol.  xiii.  p.  1-14)  has  recorded  a  case 
which  he  successfully  treated  on  the  same  lines,  but  with  a  fine  cat- 
gut bougie,  which  is  much  more  easily  worn  than  a  probe.  He  also 
suggests  that  it  would  be  well  if,  during  any  operation  on  the  face  for 
removal  of  a  new  growth,  it  l)e  found  necessary  to  divide  the  duct,  a 
bougie  should  be  passed  at  once,  and  the  patency  of  the  duct  secured. 

(ii.)  In  cases  of  longer  standing,  where  the  duct  is  more  obliterated, 
especially  at  it«  narrow  oral  end,  and  the  restoration  is  not  so  easy, 
some  such  operation  as  Dessault's  must  be  i)erformed.  A  fine  trocar 
and  cannula  is  pushed  through  the  cheek  from  the  fistula  forwards 
and  inwards  into  the  mouth,  following,  as  far  as  possible,  the  course 
of  the  duct.  The  trocar  being  withdrawn,  a  small  silk  seton  is  passed 
along  the  cannula ;  this  is  then  taken  out  and  the  two  ends  of  the 
seton,  the  one  j)rojecting  frouk  the  mouth  and  the  other  from  the  fis- 
tula, are  tied  together;  at  about  the  end  of  three  weeks  (according  to 
the  amount  of  inflammtition)  the  seton  is  withdrawn,  and  the  sinus 
established  by  it  is  kept  open  by  probe  or  bougie,  as  already  described. 

When  the  jiatency  of  the  new  duet  is  thoroughly  established,t  the 
external  aperture  may  be  eloseti  by  collodion  painting,  the  cautery,  or 
paring  the  edges,  according  to  its  size. 

OPERATIVE  TREATMENT  OP  LUPUS.t 

We  owe  to  (ierman  surgeons  our  knowledge  that,  from  the  infecting 
power  of  lupus  growth,  it  is  imjiossible,  when  once  it  is  established,  to 
cure  it  by  constitutional  treatment.  A  further  step  has  been  the 
gradual  replacing  of  loeal  treatment  with  caustics,  or  the  cautery,  by 
theerasion  method  of  Vcdkmann  of  IIalle§ 

Lupus  is  so  frecjuently  met  with  in  this  country,  the  deformities 
which  it  produces  are  so  odious,  and  it  is  so  readily  arrested  by  local 
treatment  vigorously  applied  and  energetically  repeated  if  needful, 
that  a  few  jiractical  remarks  will  be  made  here  on  the  two  chief 
methods  of  using  it — viz.,  erasion  and  scarification. 

Mr.  J.  Hutchinson  thus  compares  the  three  methods  of  local  treat- 
ment (Brit.  Med.  Jonni.,  May  1,  1880):  "All  are  very  good,  but  I 
unhesitatingly  ])refer  tlie  last.    If  caustics  are  used,  they  must  be  used 


*  If  iliin  fails,  a  plitHtic  openitidii  of  paring  the  edgen  and  uniting  tliem  with  nnroer- 
ons  iisliing-giit  sutures  will  probiibly  l)e  re<jiiire<l. 

t  Mr.  Ericlisen  [Surp.,  vol.  ii.  p.  557)  cnggests  the  passage  of  a  piece  of  laminaria 
tent  if  the  sinus  shows  much  tendency  to  close. 

t  The  above  account,  while  intnxluceil  here  from  the  greater  frequency  of  lupus  in 
the  face,  is,  of  course,  a|i|dicable  to  the  disease  elsewhere. 

J  (ierni.  Clin.  Lect.,  Syd.  Soc.  Transl.,  p.  117. 
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very  freely,  I  have  repeatedly  seen  a  putch  wholly  cured  by  a  single 
dressing  with  chloride  of  zinc  or  acid  nitrate  of  mercury.  As  a  rule, 
these  reniedies  are  used  too  tintidly  or  without  sutticient  piiinstiiking. 
They  give  more  pain  th:in  ihu  autUiil  ciuitery,  hut  their  sores  graiiU' 
lute  better  and  lieal  more  quiekly.  The  a<;tual  cautery  i»  compara- 
tively paink'88,  can  be  easily  limited,  and  at  the  same  time  made  to 
act  deeply.  It  is  very  efficient,  Ijut  its  Imrns  are  somewliat  slow  tn 
heal.  The  erasiou  tn-atiia'iU  apfKsirs  to  jiive  less  pain,  to  he  vt-ry 
efficient,  and  to  leave  a  sore  which  heals  rapidly  and  soundly," 

Before  speaking  in  <letail  of  these  methods  it  will  he  well  to  say  a 
few  words  aliout  the  chief  forms  of  lupus,  and  to  which  of  these 
erasion  or  Hcarilicalioii  is  best  suitcfl. 

I  think  that  for  the  purpose  of  treatment  the  surpeon  should  keep 
two  jrreat  typt-s  bcfuj'e  Ins  mind.  In  one  uf  thesjo  the  lupus  <K]iosit 
takes  the  shajie  of  more  or  lees  localized  noduk-s,  lubereles,  or  nesta, 
reddish  ur  yellowieh  pink,  often  quasi-gelutinoup,  and  prone  to  attack 
the  cheekf  near  the  }Unrti<m  of  the  ahe  and  the  upper  lip.  In  the 
other  the  lupu.-^  deposit  is  much  more  diflused,  usually,  too,  more  super- 
ficial and  less  inclined  tt)  form  nodules  or  nests.  This  type  is  met 
with  both  on  cheeks  and  nose,  but  h  host  seen  on  the  latter.  It  is,  in 
my  experience,  much  the  most  frecpu-ntly  met  with  form  in  the  sur- 
gical wards  of  a  London  hoi*j>itai,  and  is  the  one  most  ircquently 
ri*ponsible  for  marrinfr  the  above  important  feature  in  \'ounp  ]»atients, 
usually  ffirls.  This  is  the  lupus  sc^borrliapicus  of  Prof.  Volkrnann,* 
tlie  seborrhtea  beinp;  ofset-nndary  iinportsince,  the  essential  point  being 
the  tine-cell  lupus  infiltration  of  the  cutiij,  which  develops  most  freely 
in  the  neighborhood  of  the  sebaceous  glands,  in  which  the  cheeks  and 
nose  are  so  rich,  and  jiives  rise  tu  an  increased  secretion  un  their  jiart. 

Eraeion. — This  is  most  strongly  indicated  in  both  the  above  fonns 
of  lupus,  wliether  localized  or  <lifl"used.  The  best  instruments  are 
shar]>  spoons,  with  oval  ends  of  varying  size,  orlmes;  Avhatever  instru- 
ment is  used  should  be  of  steel,  the  silver  scoops  supplied  in  dressing- 
cnses  being  inefficient    Where  the  lupus  deposit  is  of  any  size  it 

*  Pr*if.  Volkiiiunn  (loe.  titpraeil.,  [i.  IQo)  gives  the  following  lUo-Jiko  deficripiuui  of 
this  form:  Irregular,  redcli>li'l()(jking  [mtclieH  n<et  with  on  tlie  clieekn  iiiul  ikimp,  (irteii 
covered  with  "  dirty-liKtking  tliiri  iti4.s|h,  witieli  are  dislincily  fiiUy  Ui  the  Umi'li-  Tliey 
coiiniKt,  in  fact,  (if  nothing  further  tlinn  an  exces*(ive  isecretion  frtjri*  tlie  i^Hhuceous 
glancU  uf  the  skin  mixe<)  with  e[.iideri»iti  cellti.  When  we  have  NiK-i-E>etUit,  with  ^real 
difficulty,  in  scraping  rifl°  ijiiti  fiiity  layer  with  ihe  knife,  the  iir;di>rlyiii(;  »>kin  a|)pearB 
re<i.  sore,  nnd  us  if  «tudJed  with  faiL-  ujiris.  But  if  ynti  exitmiite  [lie^e  wuriy  fuintH 
mure  eliJ!M.'ly  with  u  glaK",  yon  »iee  thai  it  iit  hy  nn  menus  .i  question  of  [lupihiiry  eievti- 
tions,  hut  uf  a  inrge  nun)l)er  uf  fine  liulc%  wkicli,  heing  cl(R>eiy  ixijucent  to  eiicli  uther, 
produce  ilie  warty  ap^iearance,  The»e  hoJeH  nre  llie  enUrgcfl  ojHinings  of  the  setfa- 
ce^Qx  ilucli*,  nnd  yon  can  aleo  nee  on  |>eeling  oft'  singte  fully  (.Tiists  how  a  tine  pmjon- 
gatiun  of  the  ialter  bccornes  tletaclied  frtjjii  each  stntill  oiiening." 

16 
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ehoukl  he  deliberalcly  and  thorouglil}'  pcraped  out,  the  instrument 
being  carrierl  inosit  painstakingly  both  over  the  surface  and  tiround 
the  ed^ee.  Where  the  deposits  are  more  minute  they  njust  be  as 
carefully  pirkpil  out.  Tlie  surgeon  need  not  ft^fir  removing  too  much, 
as  h>ng  as  he  keeps  t<^i  purls  which  yield  to  a  acoop  whieh  will  never 
rcmovr  pound,  and  only  with  difficulty,  partly  sound,  tifwues.* 

Scarification. — This  is  only  UHefuI  in  (he  more  diiTuse  forms,  and 
is  to  he  employed  in  two  ways,  («)  Linear.  With  a  fine  and  very 
sharp  3ent]Kd  the  surg<«on  makes  peore.«i  of  fine  delieate  cuts,  parallel 
with  eaeh  otlier,  thronjili  the  diffuxf  lupoid  deposit,  crossing  these 
again  with  similar  delirate  inrisioiis  at  a  right  angh-  to  the  first. t  All 
these  must  be  made  quickly  and  with  a  light  hand,  and  care  mu«?t  he 
ttiken,  as  far  as  possible,  not  t^)  let  them  run  into  each  other.  The 
bleeding  is  extremely  free,  but  is  readily  arrested  by  carefully  main- 
tained  pressure. 

(b)  Punctiform.  Here  hundreds,  may  be,  of  punctures  are  made 
in  the  diffused  lupoid  deposit,  a  delicate  hand  lieing  again  required, 
and  a  line  sharp  scalpel  pnint  or  a  large  needle  heing  used.  In  this 
case,  also,  every  pains  must  be  taken  to  place  the  punctures  equi- 
distantly.  After  arresting  the  bleeding  the  surgeon  looks  carefully 
over  the  patch  ;  if  at  any  spot.s  his  incisinns  or  punctures  are  crowded 
together  with  intervening  places  hut  little  touched,  he  again  goes  over 
his  groimd  carefidly. 

If,  after  (he  c<)ni|)letion  of  these  operations,  the  tissues  appear  tal- 
lowy, or  whili.Mh,  iheri- neecl  lie  no  fear  of  gangrene,  the  parts  being 
far  too  well  supplied  with  blood.  Prof.  Volkniann,  after  using  the 
above  methods,  wipes  the  parts  over  with  a  stick  of  silver  nitrate  and 
applies  dry  lint.  1  [trefer  to  use  ioilnform  L'auze  at  first  to  the  bleed- 
ing surlacc,  the  gauze  being  washed  otl"  with  warm  water  in  about 
forty-eiglil  hours,  when  iodoform  ointment  or  lead  lotion  may  be 
nnule  use  of. 

An  iuuesthetic  shouM  always  be  gi\'en,  as  the  pain  involved  is  not 
slight. J     Repetitions  may  lie,  and  often  are,  required  in  severe  cases. 


•  Ac  iHiinlecl  out  by  Prof.  \'<>lkriiniin  (h>c  ttttjva  eil,,  p.  114)  in  cnHen  of  lupoid  ulcer- 
RlioHR  of  liinpiT  Miiindirifr,  nn  iiliiKisit  filirntiJ  ti««ire  iH-ctirneo  PX|>i>»ie«l  nfier  the  dis«is«!ii 
pririf*  have  Ihh'ii  si'riij»c<J  ntt",  a  4'niuliiiiii)  wliicli  h  li>  bt  reRHnltfi  as  the  expression  <if 
renril'in  in  the  neiglthorJKw*i1. 

t  ^fo  BcnrrinK  nt'ini  be  fenred  from  either  fnrm  nf  Hi'iirififalinn,  A  Tier  lliree  wcekv 
linve  ela|*«i  ilie  ah(pve  iDcisinm.  however  iminerniiH,  if  rlnne  witli  proper  delic-iry, 
can  <mly  le  (letecie<]  l>y  lonliing  for  them  very  closely.  In  three  nionihs  it  ii»iiu|]y 
requires  n  lens  1o  find  iheiii. 

J  Dr.  lialmunno  Squire  reonniniendM  (liril.  3/«rf.  Joum.,  Miiy  1,  1880)  the  freesiag 
live  skin  witli  eilier  Hprny.  This*  so  entirely  nUer*  the  feel  of  pnrts  that  I  hnre  not 
«He<J  il.  IVatiiiue  rn«y  perhaps  lie  useful  in  ihc  iJKliler  i-iises.  Knr  rendering  sc-orifim- 
tioin'xtiedilioiis  and  prefice.  Dr.  S<j(iire  han  devised  a  nmhi|ile  linesir  Koarifier.     This 
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two  or  three  tiuies,  at  intervals  of  three  weekn  or  more,  or  wlnnicver 
minute  reddish  specks  appear  nnd  grow  arcund  the  original  disease, 
or  when  the  scar,  though  not  again  ulcerating,  rLtiiiniti>=  obstinately 
dark  bluish-red. 

The  object  of  BC-arification  h.  of  course,  to  obliterate  the  liiiniid 
tissue  by  the  formation  of  ecnr  tiseiuc. 

Where  the  nose  is  art'ected,  llic  inner  aspect  of  thi.-  orifices  should  be 
examined  in  case  the  mucous  membrane  is  invaded. 


OPERATIVE  TREATMENT  OF  RODENT  ULCER. 

Owing  to  the  great  frequency  of  this  disease  on  the  fsioe,  the  follow- 
ing remarks  are  inserted  Iktc  : 

Some  Points  of  Practical  Importance. 

i.  Propriety  of  Operation. — In  this  form  of  nmlignnnt  disease, 
owing  to  its  extrcuTrly  islow  progrrnt*,  its  very  long  coniurtictn  with 
some  well-known  tlat-toppod  w;irt,  patients  soniotinios  keep  on  defer- 
ring thr  operation  till  their  age  and  the  extent  of  tlie  ulcer  cause  some 
difhculty  in  urging  or  advising  nn  ojioration. 

The  following  niny  lit;l|t  in  forniiug  u  decision:  (1)  The  extent, 
depth,  iind  site  of  the  ulcer.  A  case  of  moderiite  severity — siiy  of  the 
size  of  half  a  crown — may  nearly  nlways  be  submitted  to  operatit>n. 
But  the  difficulty  of  deriding  will  be  much  greater  in  cases  which  in- 
volve extensively  the  nose,  orbit,  and  eye  iis  well,  i>erh!ips,  csj)ecially 
if  the  bones  on  the  delicate,  inner  wall  are  much  involved;  in  the 
rarer  cases  in  which  orbit,  nose,  and  mouth  are  thrown  into  one 
hideous  chasm,*  and  tliose  cases,  also  nire,  in  wliich  tlie  ulceration 
extends  very  widely,  though  superficiolly,  over  the  side  of  the  head 
and  face,  involving  forehead,  temple,  and  parotid  region.f  (21  In  all 
cases  of  severity  the  following  should  be  carefully  consiilered  — viz., 
the  real  agej  of  the  patient — i.e.,  the  age  not  reckoned  by  years  alone 

iiMlrument  (Weim)  umoHt  iiseriil  hi  |)or(-niiie  Hlainx,  ihrm^li  I  prefer  fine,  very  keen 
acalpeU,  which  will  Nuffice  hotli  fnr  linear  ami  pniictiforiii  ficarificalion. 

•  Ai«  in  Fijf".  •  t"  6  ut  tlie  entl  i>f  Mr.  Moore's  work  ini  Radrnt  Ulcer . 

t  Mr.  Moore  [Inc.  tu.fira  eit.,  Fig.  9]  stiows  one  nf  ihese  Ki]|>erliciitl  tmi  v;ihi  rmlent 
ulcers;  and  IiIb  crises  vi.  and  vii  sliow  the  ex<'ee(linu  difficiitiy.  il"  nut  imjxw'^ihility,  of 
cnrnpleielv  curing  them,  even  in  IlimcIn  as  experiencttl  :im  Jiis.  lie  thonglit  ( |i.  oiS)  that 
(lie  firinneM  of  ihe><ki)II  |iit>tteii|{'ci  n  nieehnnicni  o1vriliK-le  to  the  I'oniplele  henling  of 
these  large  sores.  Mr,  lIiiicl>in>»on  (  Clin.  5ur^„  v<^>l.  ii.  ji).  6')(  pnint-*  out  that  this  ex- 
tensive form  mav  he  verr  i!ii|ierfidal  for  a  lon^  time,  niuy  even  clcAtri&e  with  Uilernl)le 
sonndneeti.  but  llint,  MHiner  or  Inter,  a  ntageo:  deep  growth  and  r»piil  progre»<8ii4  almost 
certain. 

J  Sir  Jamex  I'aget'a  word*  on  llie  rinks  of  opemttonst  in  old  people  (CYin.  Lr.el ,  p. 
6)  may  l>e  quoie*l  here:  "They  th.it  are  fnt  jind  hloated,  pale,  with  soft  textures,  (lab- 
bid,  torpiil,  wheezy,  incapable  of  exercise,  lookinc  older  thnn  their  years,  are  very  hoA. 
They  that  are  fat,  liurid,  and  pltthoric,  liriu-skiuned,  u.nd  with  good  muscular  |x)vrer, 
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— hid  habits,  how  long  lie  ijr(>bably  has  before  him  if  no  operation  is 
lierformetl ;  whether  the  dii^Hpureuient  seriously  inttrferea  with  the 
fiilliiwiiig  of  jin  active  life ;  whether  there  have  been  any  brain  synip- 
tuni.'s  referable-  to  the  growth  ;  the  condition  of  the  viscera;  any  lia- 
bility to  erysipelas ;  finally,  each  case  being  considered  by  itself, 
certain  coiulitifni?  will  justify  oj)eration8  in  otherwise  doubtful  casef, 
as  when  a  nxlent  ulier,  having  destroyed  the  sight  of  one  eye.  is  creep- 
in?  across  the  nose  and  threateninji  the  opposite  one. 

ii.  The  Operation  Itself. — In  these  days  of  aseptic  surgery,  the 
conibineri  ojjuration  Uy  knife  and  caustics,  or  cautery,  will  be  pre- 
ferred to  one  by  caustics  alone,  on  account  of  its  greater  precision,  and 
more  rapid  and  niitre  painless  healing,  from  the  absence  of  fetid 
sloughs,  and  the  dinjinislied  liability  to  erysipelas,  etc.  The  follow- 
ing hints  may  be  found  useful  in  an  extensive  operation  for  rodent 
ulcer : 

(1.)  To  (liniinisb  the  risks  of  erysipelas  in  these  pationte  the  ulcer 
and  the  surrounding  jtarLs  should  be  carefully  cleansed  and  kept  as 
aseptic  as  possible  by  uieuns  of  precautions  siaiilar  to  those  given  at 
p.  227. 

(2.)  Steps  of  the  ojteration  itself  and  the  application  of  caustics. — 
The  surgeon  first  makes  a  groi.»ve-Hke  iiuisio})*  armunl  the  whole,  or, 
in  a  very  extensive  case,  around  part  of  the  growth,  and  well  wide  of 
it,  and  arrost.s  the  bleeding  by  ligature,  leaving  on  Spencer  Wells's  for- 
ceps, or  by  sponge-pressure.  The  next  step  — that  of  removing  the 
affected  soft  parts — is  often  difficult,  owing  to  their  proneness  to  break 
away,  and  thus  giving  no  firm  linlil  to  forceps  ;  a  sharp  spoon  is  often 
very  usi-ful  here,  but  scraping  alifiie  is  not  to^  he  trusted  to.  Having 
scraped  away  the  growth  down  to  tissues  apjtarently  healthy,  the  sur- 
getin  scrutinizes  these  most  carefully,  picking  out  every  atom  of 
yt'llow-gray  granuhi1it)n-like  material,  and  then  again  repeating  the 
scraping  with  careful  thontughiKss.  Where  the  bones  themselves 
appear  eaten  into, scraping  will  not  be  suflicient,  and  it  will  be  wiser 
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rlenr-hexdeil,  niid  willing  to  work  like  yoini|;er  men,  are  not,  indeed,  very  gooil  siib- 
jecUfor  *>|'erali(ins,  yel  ihey  nre  M'arc«ly  bud  The  old  iietijile  tlint  are  thin  and  dry 
uiid  toij^li,  clear- voiceil  and  bright-eyed,  wilh  giiud  l!ltlIulll■h^i  and  HtniiiK  will>i,  iuu.<<cu- 
lur  and  aelive,  are  not  bad  ;  they  War  nil  btii  ilie  largest  *)[ienuioii»  very  well.  Bitl 
very  bad  are  they  who,  looking  wmiewFiat  like  the.s*',  tire  feeble  iiiid  Mift-»^btnned,  with 
little  pid»e»i,  Imii  np)>etiles,  and  weak  digestive  fiuwer,  t»o  tliat  they  cannot,  in  an 
emergency,  be  well  noiirishe<J."  Sir  James  goe«  on  to  upenk  <if  their  inability  lo  bear 
loss  of  Mood,  the  lazy  heating  of  large  wtHiiid*',  the  tiability  uf  their  !<lomnelis  lo  refuse 
food,  their  |>n>longed  eoiivuleHeeiMv,  (lieir  getting  "till  but  well,"  and  the  ne«l  of 
meeting  the^€«J>ecial  diingen*  with  »}>ei'iiil  eareJi. 

*  A  ]>iiirof  hhnr[>,  blinit-pc^intetl  wi88or»  n>iiy  be  found  useful  when  the  tids  Imve  to 
be  rut  thmiigh, 
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to  go  over  the  worrn-eaten  surface  with  a  fine  gouge  or  cliiacl.*  In 
one  region  especially  these  must  be  used  with  the  utmost  caution — 
i.e.,  where  the  paper-like  bones  on  the  inner  wall  of  the  orbit  iire  in- 
volved ;  in  this  pltice,  if  the  surgeon  is  not  satisfied  with  the  limited 
uge  of  the  gouge  or  ohiKiel — which  is  alone  ppnnis.sible  here— he  nuist 
be  content  with  finally  aiiplying  Piujuelin'ri  thernit>-f!iutery,  unless 
removal  of  the  eye,  at  the  same  time,  has  allowed  of  the  use  of  zinc 
chloride  i)a8te.  In  other  places  this  most  valuuble  caustic  may  be 
used  fearlessly,  as  long  as  jirecuutlons  are  taken  to  ui^e  it  in  a  concen- 
trated form,  and  to  apply  it  as  firmly  and  as  tliinly  as  possible,  so  that 
the  discharges  from  the  wound  shall  not  uUow  it  to  liquefy  and  run 
either  towards  the  eye  or  nose  or  throat. 

(3.)  Advisability  of  preserving  the  eye  in  cases  where  the  ci>njnnc- 
tiva  is  involved.  As  a  rule,  in  these  cases,  consent  should  be  asked 
to  remove  the  eye  if  needful.  Cases  clearly  requiring  this  step  will 
be  those  where  (a)  the  eye  is  already  useless,  or  so  distinctly  deteri- 
orated that  it  cannot  improve;  (')  where  the  lids  have  shrunk  off 
away  from  it  and  left  it  irritable  and  painful  from  exposure;  (y) 
where  the  disease  cannot  otherwise  be  removed,  and  Avhere  caustics 
cannot  otherwise  be  made  use  of. 

As  a  rule,  if  the  conjunctiva  is  much  involved,  tiie  necessary  re- 
moval of  this  will  causesliiughing.  Occasionally,  this  only  thraatens, 
and  then  passes  away.  Thus,  sotne  months  jigo  a  patient  of  Drs.  T. 
and  J.  B.  Howell,  at  Wandsworth,  came  under  my  care  for  extensive 
rodent  ulcer.  Both  lids  of  the  right  eye.  the  conjunctiva  largely,  the 
inner  part  of  the  orbit,  root  and  Tight  side  of  the  nose,  and  up]ier  part 
of  right  cheek  were  involved.  Operation  had  been  advised  ten 
years  before,  the  disease  being  of  much  longer  duration  still.  After 
removid  of  the  soft  parts  involved  by  the  growth,  it  was  found  that 
the  lachrymal  and  ethnioi<l  liiid  been  especiaHy  involved,  being  very 
vascular  and  worm-eaten.  Repeated  applications  of  the  sharp  spoon 
and  a  snuill  gouge  were  made  use  of,  and  finally  Faiiuelin's  thermo- 
cautery was  af)plied.  The  inner  half  of  the  conjunctiva  wns  iiivf>lved, 
and  removed  freely,  the  internal  rectus  being  largely  exposed.  The 
cornea  became  cloudy  and  discolored,  and  ihough  on  the  lliird  ihiy 
the  pupil  was  visible  and  the  ]Kitient  nould  distinguish  between  the 
niedical  men  at  his  bedside,  the  cornea  ultimately  sloughed,  and  I 
removed  the  eyeball  a  few  weeks  later.t 

•  Mr.  Moore  {loe.  ntpm  rit.,  p.  ol )  Bjtenka  decisively  on  ihis  [mint :  "  The l>i>ne  hs*If 
miiKi  l>e  tnken  nway  »o  a  deplli  exceeHinp  lliat  winch  has  yiehleil  If)  iho  iliM'urr.  Re- 
oiirri'nre  it  oilierwise  ineviinhle."  ^tr.  M'wre  seems  Ui  luivf  ii>-ei|  ciilliiP';  l">n»--|4ier<* 
for  this  pur|H>><e. 

It  wimlfl  cerli<inly  have  heen  wiser  to  have  removctl  tfie  eye  at  (lie  firsl  ii|«eriilion, 
trp  wliieh  wniild  hHve  raciiilAted  the  UKe  uf  zinc  ctiloriilc  pneile.     The  paiirtil,  liuw- 
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ill.  The  After-Treatment.— (1)  The  chief  object  here  is  to  keep 
th»?  wounil  scrupulously  sweet.  I  prefer  for  this  gently  puckinf; 
wound  with  ioiloform  gtiujte,  or,  in  cases  where  erysipelas  may  l«  ex- 
pected, (lusting  with  iodoform,  and  dressing  with  boracic  acid  lint 
soaked  in  a  saturated  solution  of  the  acid,  and  changed  at  regular  in- 
tervals. Sufficient  morphia  should  be  given  for  the  first  day  or  two, 
and  the  bowels  kept  regularly  open.  If  zinc  chloride  paste  has  been 
used,  attention  niu.«t  be  paid,  as  already  advised,  that  it  doe^  not  mell 
and  run  into  parts  like  the  eye,  nose,  or  mouth,  and  for  tliis  pur- 
pose the  position  of  the  patient's  head  mupt  ho  looked  to,  (2)  If  it 
has  been  found  needful  to  attack  vigorously  the  bones  of  the  skull,  or 
even  to  a|tply  snnie  of  tlie  caustic  to  iliseased  dura  rnater.  and  if  dur- 
ing the  first  ten  days  of  the  disease  fitj?  make  their  appearance,  it  d«»es 
not  necessarily  follow  that  cerebral  inflammation  is  setting  in.  Ac- 
cording to  Mr.  Mt'ore*  tfie  fits  may  be  slight  and  the  unconsciousness  of 
briff  <lnration,  or  the  fits  even  severe  and  atten<led  with  coma,  but.  as 
a  rule,  they  are  recovered  from.  (3)  Secondary  haemorrhage.  This* 
is  rare  after  the  use  of  zinc  chloride,  which  forms  a  deep,  black  slough, 
an<l  al.'^o  seems  to  me  to  prevent  the  risk  of  pya-mia.  But  if  the 
cautery  only  has  been  used,  the  amount  of  foetor  is  mucli  greater,  and 
in  parts  so  vascular  that  secondary  hwmorrhage  may  easily  occur,  if 
tin*  wnund  iw  F<iul.  (4)  Rfourrence.  The  patient  must  always 
most  carefully  watched,  nnd,  in  the  case  of  extensive  and  deep  disease^' 
any  suspicious  granulations  that  apjieur  must  be  attacked  at  once. 
(.5)  When  after  a  severe  operation  a  plastic  operation  cannot  be  per- 
formed, very  much  may  he  (hnw  l>y  a  well-made  vulcanite  mask.t 

REMOVAL  OP  PAROTID  GROWTHS. 

The  question  ot'  ojiernlion  arii?i's  Iumc  uihIlt  three  somewhat  differ- 
ent eonditiiius — viz. : 

Ci.)  In  the  case  of  the  ordinary  parotid  tumor. 

(ii.)  In  that  of  a  sarcoma  of  the  parotid,  which  has  often  started  in 
the  gnnvth  just  mentioned. 

(iii.)   ill  earcinrnna  of  the  parotid. 

(i.)  Removal  of  an  Ordinary  Parotid  Tumor.— These  w^ell- 
known  growths,  cuntjiiiiing  a  mixtvire  usually  of  fibro  cartilaginous, 
myxomatouH,  and  iiiifterfect  glandular  tissue,  renuire  no  especial  allu- 
sion liere,  heyond  tin-  need  of — i,l)  ExjuKsing  them  suHiciently,  r2/ 
Paying  strict  attention  to  the  facial  nerve,  and  (3)  Removing  the  cap- 
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ever,  Itail  ao  miicli  diffictilt^r  in  mnking  up  Ivttt  mim)   to  be  o|>er&ted  on,  tliiU  il  wm 
th<»i);l)t  li¥Nt  lo  ttltcni|U  In  do  witlimii  il)e  midilional  mutilfttion  if  pomibie. 

*  Lor.  supra  cit ,  p.  54. 

f  An  is  8ltown  in  Figs,  fi  and  7  in  Mr.  Moore's  book,  toe.  itupra  cit. 
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sule  itself,  after  the  growth  has  beon  sht-lled  out,  in  any  cases  of  doubt 
— viz.,  8rift  mnsistoncy,  rii{iitl  jiTowlii.* 

(iij  Operation  in  Sarcoma  of  the  Parotid.— This  most  fre- 
quently originates  in  one  of  the  gruwtlis  just  mentioned.  This  and 
the  ni'Xt  group  ujay,  as  fur  as  ()|H'r!itiv»^  steps  go,  be  cuneidered 
together,  it  being  remembered  that  tiiere  is  this  wide  dilierenee 
between  them,  that  carcinomutii  are  liere  f;ir  nmre  inalignunt,  us  a 
rule,  than  -areonuita.t 

(iiij  Operation  in  Carcinoma  of  the  Parotid.— Tlie  <pu'stii»ii 
of  the  advisability  of  interfering  at  all  with  really  malignant  growths 
of  the  parotid,  especially  carcinoniata,  has  been  niuoh  disaputrii,  but 
as  each  rase  must  be  decided  by  itself,  and  as  no  hard-and-fast  line 
can  be  lai<I  down  here,  some  praotical  points  wldeb  will  be  fuuivd 
useful  may  be  mentioned.  On  the  one  hand,  attenticm  must  be 
etronj^ly  drawn  to  the  fact  that  reports  of  operations  here  are  often 
brief,  aufl  that  too  oft<'n  they  are  jiublislu/d  as  snon  as  the  patient 
leaves  his  surgeon,  and  thus  two-thirds  of  their  value  are  lost;  on  the 
otlier  hand,  I  nuiy  perhaps  venture  to  advise  my  younger  renders  that 
a  malignant  tumor  in  this  region  is  one  in  wiiieh,  above  most  others,  he 
must  not  allow  a  wish  to  relieve  a  palient  to  overcame  a  decisi<in 
arrived  at  after  careful  examination,  for  there  is  scjircely  any  other 
part  of  the  body  in  whieh  a  malignant  growth  more  r[uiekly  obtains 
a  tirm  hold  <jn  the  surmunding  strmrturrs— a  fact  which  iias  even  a 
more  grave  bearing  on  the  operation  ilwin  the  iniporUmce  of  these 
structures  themsel  ves. 

Practical  Points  in  the  Removal  of  Parotid  Tumors. 

Chnrnfia-i*  of  the  Tumor. — Amongst  the  most  notalde  of  tliese  are — 
(1 )  Mobility — viz.,  how  far  it  can  or  eannnt  be  lifted  up  by  the  fingers 
from  the  subjacent  parts.  (2)  Rjtpidity  td' growth,  (3)  Density — thus 
n  great  hardness  or  evident  softness  will  be,  alike,  unfavorable,  the 


*  In  Kn  arlii'le  (6rity'«  Hotrp.  Beportt,  vn],  xxvi.)  "On  tlie  ETicli<)ii(lriiiiiar:t  nC  the 
fvilivary  Glands,"  I  vetidiri'd  li»  Htiy,  with  rfRiinl  u>  the  removal  uf  ilie^e  htdwiIh,  "If 
tlie  WKiinil  !)e  iiiufle  Itw*  small  in  the  linii  cn^v  Cur  fear  i>f  ii  »ciir,  llii'  eil)s'e<  M'ili  imly  bf 
l)nii'^<Hl  iind  |iriiimry  iin'mii  lie  |irfvt'nk'd.  It  in  imt  iiDconunon  Tor  tininolie.i  of  ilif 
fnoiiil  ovrve  lo  lie  in  reliiliuii  with  ilie  fiifjntili'  mf  the  tumor,  iirid  if  tloM  liiis  been  miK-li 
li.indled,  or  trvale<l  bv  ufjiinter-irrrtiitian,  tUey  nuiy  very  likely  be  linnly  Hdiiej-ent. 
In  «;ill>*fr  va'ie  injury  In  tbe  nerve  may  lje  beat,  siviiided  by  xUtiing  ujt  iliu  <.':ipHidf  un<! 
•hcilittg  Ota  die  encliondruma  first.  TIte  o^i[Hiiile  tdiould  then  be  exnniined  to  see  ii* 
any  nerve  brKnches  «re  ndlierenl  ti>  it;  nfler  tliese  liax'e  Iwen  seimmted,  rlie  oafiMiie 
itself  slmnld  l»e  removed.  Tliis  slmidil  nlwnvK  be  done  In  [treveiil  any  rwnrretice,  ».>< 
llic  |)eriphen»l  pnrt  of  tbese  encliondripomta  is  often  ndJiereni  to  tbe  cfi[isiile  it-^elf, 

t  Tim*  Mr.  lliiilin  ( Opifr.  S«ry.  of  Mulitj.  Din.,  ji.  117)  speakK  of  carcinoma  here  us  a, 
very  diingeronH  and  fatnl  dt^eIl-«e.  but  of  sarcnmn  tis  aiijiearin,;,  wfietlier  in  tbe  [mre  or 
niixe«l  I'nrniK,  lu  be  a  fitr  luore  benign  <li:<ea^e  tlinn  sitrcumn.  <jf  mu.tt  uf  the  uilii^r  [larttt. 
of  the  budy. 
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latter  from  the  fact  that  such  soft,  growths  will  break  down  during 
att<'m|)ts  at  removal,  and  leave  pnrts  behind.  (4)  Presmire  Bvmptoms. 
Of  these,  dyspn«t'n,  dysphagia,  presence  of  outlying  masses  in  the 
fauces,  and  facial  pnr»ly»is*  are  of  evil  omen.  (5)  Condition  of  the 
overlying  skin.f 

Ptiint.i  in  the  Operation  Itself. — To  begin  with,  the  growth  must  be 
sufficiently  expoeed  by  adequate  incisions.  Probably  none  will  be 
more  generally  suitable  tlian  a  K-shaped  incision,  the  longitudinal 
portion  lying  over  the  large  vessels,  and  the  transverse  one  exposing 
the  facial  part  of  the  growth. 

If  the  skin  is  adherent  at  any  spot  this  should  be  removed  at  the 
same  time.  The  gruwth  being  suthcieiitly  exposed,  the  extirpation  of 
it  had  best  be  begun  in  front  and  above.J  the  posterior  part  being  left 
to  the  last,  as  here  lies  the  most  importjint  relations,  and  as  these  can 
be  most  rendily  dealt  with  when  the  growth  has  been  freed  el.'^ewhere. 
Duriiitr  tlie  operation  a  blunt  dissector  should  be  used  as  much  as 
pos.sil;le.  aiilcd  by  touches  of  a  blunt-pointed  bistoury,  and  by  drag- 
ging the  growth  in  different  directions.  Every  vessel,  as  soon  an  cut, 
should  be  secured  with  S]iencer  Wells's  forceps,  and  the  free  oozing 
front  the  vascidar  skin  and  other  parts  arretted  by  }<ponge  pressure 
while  the  surgeon  is  engage<l  with  some  other  part  of  the  growth. 

M.  Maliraigne^  advised  that  vvbcn  the  surgeon  was  working  poste- 
riorly and  <leeply  he  should  have  the  mouth  widely  opeped,  as  this 
movement,  by  removing  the  condyle  from  the  meatus,  enlarged  the 
space  in  which  the  instrunients  wore  working. 

In  acMition  to  tlie  free  oozing,  and  the  presence  of  important  vessels, 
other  difficulties  wliich  may  present  themselves  are  the  breaking  down 
of  a  soft  growth,  thus  baffling  attempts  at  complete  extirpation,  and 
the  strong  processes  of  fibrous  tis.sue  which,  passing  normally  from 
the  parotid  to  some  important  adjacent  structures — viz.,  the  digastric. 


4! 


♦  Prof.  Billroth,  qiioteii  hy  Mr.  Bitliii  {I'le.  titpra  eil.,  f>.  118),  conxMen  Uint  the 
occurrence  of  fapial  paralyxis  from  iJie  preiisiire  nf  n  parotit!  tumor  is  to  be  r^artled  an 
a  sign  tlint  it  is  probably  a  carcinoma,  f'>T  llie  sarcomnta  and  other  tumors  rarely  pro- 
duce pitnilvNiti  by  pressure,  ultfioiigli  imralysi:*  frtKiueiitly  folloMrs  the  o{)ern(inii  fur 
llicir  reniiiviil. 

+  Tlie  tijnre  mlherent,  ili*onlore(i — viz.,  reddinh  purple — are  the  integnmenta,  the 
mnrif  iiiifiivomlile  in  the  pri>gni>s<is. 

J  jM.  IttTiknl  {M'llaJifn  dc  la  Gland  parotidr,  p.  tHO)  iid\"i*io»  that  after  the  growth 
ha-t  been  frfetl  itv  front,  il  i^hould  be  next  attackei)  frmn  below  llpwan^^i,  and  not  from 
above  dowinvnrds,  for  llie.se  reiisntin — (l)Tlie  blood  (lows  away  from  the  wound,  and 
not  over  the  instninientA  of  the  surgeon  ;  <2)  the  same  vc^selH  do  not  have  lo  be  lied 
more  (ban  once;  (3)  if  niiy  large  ve»«el  ha^  (o  be  eit,  it  is  secured  early,  ihuf<  diniin- 
iidiing  the  siinotint  of  biemorrtiii)|^e 

ff  Ojn'iiitive  Sifrfftry  (tninslaled  by  Dr.  B,it(iiu),  p.  319. 
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the  inttjmal  pterygoid,  and  the  carotid  shenth — :iiv  now  liaMi-  to  he 
either  increast'd  in  density  or  softened  hy  t'xti.'nsiun  of  tlic  growth. 

Two  points  will  rcquiru  espwial  attention  here — viz.,  the  iiuiount  of 
facial  paralysis  which  may  be  expected*  and  the  question  of  hiera- 
orrliatfe. 

Facial  Paralysis.— Whik-  in  the  ease  of  a  smalkr  |,M<>\vlh,  if  the 
nerve  has  only  been  bruised,  or,  when  divided,  if  the  I'lids  have  been 
phieed  in  contifiuity,  union  may  take  (dace,  uud  the  paralysis  ^gradu- 
ally disappear,!  in  the  ca-se  of  really  iiialiunatit  >rn>\v[hs  the  question 
of  future  deformity  must  be  set  aside,  and  the  nerve  divided  as  soon 
as  seen. 

Best  Modes  of  Meeting  HsBmorrhage.— The  chief  vessels 
which  will  be  met  with  are,  the  superficial  temporal,  transverse  facial, 
oceipital,  posterior  auricuhir,  the  internal  maxillary,  and  external 
carotid.  The  external  jugular  vein,  large  conimunieating  brunches 
belwwn  it  and  the  internal  jugular  are  sure  to  be  cut,  while  the 
interna!  jugular  vein  is  almost  ecrtiiin  to  be  seen  in  the  bi>ttom  of  the 
wound. 

It  must  be  remembered  tliat  not  only  will  all  the  above  vessels  be 
liable  to  be  much  enhirged,  but  numerous  otlier  unmimed  anastomoaea 
will  be  present. 

The  common  carotid  has  .several  times  been  tied  prior  to  this  opera- 
tion. NVitli  ulll  ikie  cSeferenee  t<'  those  who  have  ado[>t+;d  lliis  praetice, 
I  would  advise  that  this  step  should  be  dispensed  with  if  possible, 
and  for  these  reasons — {,})  It  introduces  certain  grave  ailditionul  risks 
of  its  own.  (2)  It  Lakes  up  time  wliieh  will  be  wanted  in  the  oj>era- 
tiou  itself,  especially  if  the  projection  downwards  of  the  growth  into 
the  neck  overlaps  and  conceals  the  position  of  the  vessel.  (3)  It  is 
by  no  means  a  cerUun  preventive  of  hifmorrJiage  here,  an^'  more  than 
ligature  of  both  linguids  can  always  lie  relied  on  to  prevent  haemor- 
rhage during  extirpation  of  the  tongue.  (4)  This  step,  recommended 
by  many  of  the  older  surgeons,  is  not  so  needed  now  in  these  days  of 
aniesthetics,  with  an  ahnust  unlimited  variety  of  forceps  anil  ligatures 
nl  hand.  (5j  Finally,  it  would  appear  better,  because  simpler  and 
equally  efficient,  to  meet  the  hieraorrhage  from  the  large  vessels  before 
they  are  cut,  by  taking  them  up  with  two  [iairs  of  Speneer  Wells's 
forceps,  dividing  the  ve.s.sel  between  these,  and  tying  or  twisting  both 
ends. 


*  If  the  surgeon,  especitilly  in  lew  iierlnu!«  cii)>es,  when  niai^inie;  Hiiy  <I^(»  incinion 
tbnt  is  newlfiil,  csn  manage  iml  to  fjo  alHive  iJie  level  of  h  line  drawn  Jioriznntallr  f 
inrh  lielow  ttic  ioVjule  nf  lite  eiir,  lie  will  nvnid  nny  ser'umn  inlurrerenL-L-  witli  [lie  trunk 
of  llie  favhil  nerv«',  :iiul  tliiis  e^caii^;  liie  rhk  ■>{  [li'riiKini'nt  parnlysiR. 

t  Thm  grii<Iiitil  improveriienl  in  fm-inl  puriilv»iih  i^  ttlliidetl  to,  wiUi  a  ca^v  in  pniul, 
in  mv  Hriiclc, /oc.  ntpi-a  eit.  Mr.  Biitlin  [iuc.  tupva  cil ,  i>.  1"J0)  suggests  a  trial  of 
nerre-eiiliir*  here. 
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In  deuling  with  any  large  veinn  the  risk  of  the  entrance  of  air  ahould 
be  preventftl  hy  making  finger- pressure  ou  the  cardiac  side,  or  by 
sofuring  them  with  duuhle  ligatures  before  they  are  cut. 

If  ligature  of  the  common  ciirotid  is  to  be  made  use  of  here,  it  should, 
in  nty  <j|>iii!im,  be  reserved  fiir  those  cases  in  vvhieli  the  surgeon  decides 
tc>  attiick  a  very  soft  :ind  vascuhir  growth,  as  here  the  s'essels  may  be 
very  numerous  and  ditiicuUto  isolate,  and  ligatures  may  be  found  not 
to  hnjd.  In  surh  a  case,  instead  of  tying  the  coninion  carotid  and  thn? 
exposing  tlie  patient  to  the  ris^ka  of  brain  mischief,  it  would  be  better 
to  pass  a  loop  of  chromic  cutgut  ligature  around  the  vessel,  loosely 
tied,  and  to  ask  an  assistjint  to  keei>  up  tension  on  this  whenever  mu<;h 
bleeding  takes  jdace.  This  iiiethitd  seems  to  have  been  first  made  use 
of  by  M.  Roux,  and  much  more  recently  in  this  country  by  Mr.  Riv- 
ingUm*  and  Mr.  Treves.f 

If  the  wound  has  become  foul — and  sometimes  in  these  operations 
near  the  njouth  and  nose  it  is  inipos.«iibl(i  to  keep  the  bandages  from 
shifting— the  surgeon  must  uhvays  be  prepared  for  the  accident  of  sec- 
onilary  ha?morrhage.  And  on  account  of  the  same  risk  the  actual 
cautery  sliould  never  be  used  at  thr  Itottonv  of  a  very  deep  wound  near 
to  any  suspicious  tissues,  if  it  can  be  possibly  avoided.  If  some  caustic 
is  required,  zinc-chloride  paste,  used  with  the  precautions  given  at  p. 
24>'5,  would,  I  tfiiiik,  be  [►referalile  from  the  absence  of  foetor  with  which 
it  works,  and  the  dry  Idaek  scabs  it  fonns. 


CHAPTER  V. 


EXCISION  OF  THE  EYEBALL  AND  CLEARING 
OUT  OP  THE  ORBIT. 


EXCISION  OF  EYEBALL.: 
Indications. 

i.  New  growths — eg.,  glioma  of  the  retina,  melanotic  aurconia  of  the 
uveal  tract. 

ii.  In  the  following  casea  of  injury  and  its  results: 
in}  The  eyeball  ruptured  and  collapsed  after  a  blow. 
(//}  A  large  jagged  foreign  hotly  in  the  eye — cfj.,  a  bit  of  mebd, 
not  removable  without  inevitable  disorganization. 

*  Afed.Ckir.  Tram,  vnl.  Ixix.  p.  72. 
t  Z^fif*-/,  Janunn- 2]j  1888. 

t  Ab  tiie  jfeiieral  Hiirgeun  nm.v  be  called  upon  to  perforta  ih'ta  opemtion  ftl  anytime, 
■nd  as  it  ahniitd  nlwroyn  be  practiced  on  thedend  IkkIv,  it  in  included  here. 
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(c)  If  (XetUesiri])'i!  />wv«<w  0/  tht  Eye,  p.  142)  tliu  wound,  lying 

wholly  or  y»arfly  in  the  fl:in).'(*rous  rrpiuri,*  bt-  so  liirge  and 

»o  coiii]>licjited  with  iiijiuy  to  tleeper  jiarts  tluit  no  hope  of 

useful  sight  renmins. 

{(l)  If,  thoii(;li  the  wnutnl  ha  .sninll,it  lie  in  the  dangerous  region, 

and  have  alrrndy  set  uj)  iriilo-ryclitis. 
(<•)  Where  a  small  foreign  body — e.tf.,  a  shot  glancing  in  cover- 
ehooting,  imt  reuiuvahh'  Uy  jui  elintro-inrtgmt,  gnnhiiiUy  eets 
tij)  inHamiuntion  and  .■^liniiking  of  tin*  cyf. 
(/)  When  there  \s  a  wound  in  iht*  dangerous  region  coniplicatt'd 

with  tniumntic  eatara<!t. 
iff)  When  traumatic  cataract  has  been  set  up  by  a  wound  which 
is  wholly  corneal,  and  therefore  out  of  the  dangerous  urea, 
and  yet  severe  iritis  and  jian-ophthalmitis  come  on  in  spite 
of  treatment. 

iii.  As?  part  of  un  operation  for  rodent  ulcer  which  has  extensively 
involved  the  conjunctiva  (p.  245). 

iv.  As  part  of  an  operation  for  removal  of  orbittil  tutnorjj— f.^/.,  a 
glioma  or  sarcoma  wliicli  li;i9  ruptured  the  pclcnHic,  rodent  ulcer, 
soirrhr»u=,  sarcomatous,  eongeiiiliil,  buny  growths!,  etc.f 

Operation. — The  chief  object  is  to  remove  the  globe  alone,  when- 
ever this  it*  poss)l)lc\  leaving  thi'  nuisclcH  to  coalesce  anil  form  a  stun^p 
on  which  the  artificial  eye  nxay  be  supported  and  be  movable.  As 
much  conjunctiva  as  possible  should  be  left. 

Tiie  surgeon,  stinirling  in  fnnit,  having  inserte<l  a  spring-sjieculum 
between  the  lids,  siuijis  with  blunt-pointed  t^cissors  through  the  ixnilar 
conjunctiva  close  t()  tlie  cornea  and  all  round  it,  using  toothed  forceps 
to  lift  the  conjunctiva,  and  leaving  enough  at  one  side  to  h<»]d  on  by 
the  forceps  during  the  next  Hb'i>.  This  is  to  o|n'n  I'reely  Tenon's  cap- 
sule, and  catching  up  each  rectus  tendon  (beginning  usually  with  the 
external  rectus),  with  a  strabismus  hiKik  bt  divide  them  close  to  the 
sclerotic,  leaving  the  cut  end  of  the  external  rectus  long,  in  order  to 
draw  the  eyeball  forcibly  inwards.  The  sujjerior  and  inferior  rectus 
are  then  cut,  and  the  speculum  pressed  l)ack  into  tlie  cavity  of  the 
orbit  80  as  to  make  the  eye-ball  start  forwards.  Tlie  scissors,  blunt- 
pointed  and  slightly  curved,  are  now  passrcil  buck  to  tVtd  for  the  optic 
nerve,  which  may  be  known  b}'  its  toughness  and  thickness,  and  which 
is  now  severed  with  rme  clenn  cut.  The  eye-ball  being  <lravvn  forwards 
with  a  finger,  the  obliijue  muscles  and  any  remaining  soft  parts  are  to 
be  cut  close  t<i  the  ghibr.  Sponge  |>ressure  is  tlit-n  to  beap]died  firmly 
for  a  few  ndnutes,  and  for  thu  lirt^L  ten  hours  aseptic  sponges  and  a 


•  A  ttiiie  nenrly  J  incU  wide  summiiiJiiig  the  eurn^a. 

+  For  an  excellent  uwoiuil  of  tlie»e  diu  rtLuler  is  rtjferre*!  ti  Mr.  l,tiwBon'8  article. 
Dirt,  of  Unrg.,  vol.  ii.  p,  117  r(  scfj. 
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bandage  should  be  woni  to  prevent  temporary  but  troublesome 
haemorrhage. 

In  the  cjise  of  a  ntw  growth — e.g.,  glioma — the  optic  nerve  must  be 
divided  as  far  hack  as  posisible.  The  scissors,  slightly  curved  and  long 
enough  to  reach  to  the  back  of  the  orbit,  are  intro<luced  on  the  inner 
side,  and  the  nerve  either  cut  as  far  back  as  is  possible  before  the  globe 
is  removed,  or,  after  this  is  done,  the  nerve  is  dissected  out  and  a  fresh 
slice  taken. 

Wlirrt-  tluTc-  is  any  suspicion  of  growth,  as  in  a  glioma  of  the  optic 
nerve,  being  kft  bcliind,  ziuc-chloride  paste  should  be  applied,  aa 
at  p.  24o. 

Owing  to  the  early  stage  at  which  dissemination  of  intra-ocular  sar- 
comata takes  ivlace,  and  to  the  tendency  of  gliomata  to  creep  back- 
wards along  the  optic  nerve  towards  the  interior  of  the  cranium,  the 
jtrognosis  very  largely  depends  upon  the  earliness  of  the  extirpation. 
On  this  account  it  sliouM  bt*  rLMneiiibered  that  the  earliest  symptoms  of 
these  growtiiH,  viz.,  inipairnient  of  sight  from  partial  detachment  of 
the  retina  by  the  pressure  of  the  growth  behind  it — should  be  most 
carefully  tested  in  suspicious  cases,  this  imimirmcnt  of  sight  being  not 
usually  noticed  by  tlie  patient,  save  accitlfiitally  on  closing  the  sound 
eye,  unless  the  growth  originates  near  the  yellow  spot.  If  later  evi- 
dence is  waited  for,  such  as  evidenei'  of  tension  and  pain,  dissemina- 
tion nr  returrcnce  is  most  probuble,  while  the  growth  will  very  likely 
have  perforated  tlie  eye.  and  tlie  severer  operation  of  clearing  out  the 
orbit  wilt  bo  rci[uired. 

The  following  questions  will  very  likely  arise:  If  there  is  evidence 
of  general  dissemination  of  the  disease,  is  it  expedient  to  remove  the 
eye,  or,  if  this  be  insuiru-icnt,  to  clear  i>ut  the  i:«rbit  as  well?  In  most 
cases  the  answer  will  Ite  in  the  afhrmativc,  in  order  to  save  the  patient 
pain,  iitid  tlir  misery  of  the  protruding  ami  ulcerating  mass. 

If  tlie  disease  has  recurred,  is  it  any  use  to  again  attack  it?  Each 
question  here  must  be  decided  by  itself.  The  answer  will  mainly 
rb'peiid  on  the  amount  and  deitth  of  the  recurrence,  and  on  the  cnni- 
pletencss  of  the  first  openitirui.  Thus,  if  the  eye  only  was  removed  at 
first,  it  may  be  wise  to  clear  out  the  orbit  thoroughly. 

In  a  few  most  distressing  cases  in  children  it  is  well  known  that  both 
eyes  are  attacked.  The  question  of  ojterating  on  the  second  i-ye  must 
here  be  faced.  Opinions  here  difler  somewhat.  Mr.  Butlin*  thinks 
that  it  is  better  not  to  opcnit*'  in  such  cases,  "although  the  operation 
may  be  rf^nnled  as  jusliliiii»lf  in  order  to  prevent  the  occurrence  of 
fungous  [trotrusion  and  the  pain  ami  misery  which  are  associated  with 
it."    Mr.  Lavv8on,t  on  the  other  hand,  holds  that  if  both  eyea  are 

*   Lflf-  gufrra  cit.,  p.  K8. 

t  Did.  of  Surg.,  vol.  ii.  p.  124. 
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affected,  both  should  be  excised,  providing  that  tlie  sight  has  already 
been  destroyed.  He  has,  on  many  occasions,  removed  the  second  eye 
to  i>rncun*  temporary  relief  fidni  the  excespivo  pnin  induced  b}'^  the 
over-distended  globe,  and  when  tliere  has  not  been  the  ulightest  pros- 
pect of  arresting  the  disease.  In  t-ach  case  the  operation  gave  imme 
diftte  and  jK-rfcct  relief. 


OPERATION  OF  CLEARING  OUT  THE  CONTENTS  OF 

THE  ORBIT. 

Indications — This  operatinn  will  be  bri e  11  y  given  liere,  as  it  is 
reifuirt'd,  tlioiigh  not  frequenfly.  in  growths  wliieh,  originating  in  the 
eye,  extend  to,  or  roeiir,  in  tin-  nibit ;  in  the  e!i.«e  of  pareiiniatnus  (peri- 
osteal) or  scirrhous  tumors  of  the  cirbjt;  and  in  nxltuit  ulcer,  in  which 
an  operation  lias  been  long  deferred  by  the  patient,  and  the  growth 
has  consequently  attiicked  the  conjunctiva  and  eye,  ;ind  invohvd  the 
bones  of  the  orbit  as  well. 

Operation. — In  most  cases  it  will  be  well  to  enucleate  the  eye  first, 
and  then  to  fxcii**'  the  growth,  partly  pliellitig  it  with  a  periosteal 
elevat<jr  fnmi  the  hones  tlienist'lves,  partly  dividing  the  structures 
behind  with  stout,  short,  curved  scissors, 

Mr  Butlin,*  quoting  frnm  Arlt,  advise;*  that,  to  l>egin  with,  the  outer 
cnniniis.Hure  i>f  the  lidsi  t)e  split,  the  licJs  raised  off  the  growtli  by 
dividing  the  uniting  eonjunetiva,  and  then  turned  back  and  fastened 
out  of  the  way.  "  If  the  perittsteuni  is  adherent  to  the  tumor,  and  it 
is  considered  ex|H'dit.nt  to  reumve  it,  it  must  be  incised  at  the  niargiu 
of  the  orbit,  where  it  adheres  firmly  lo  the  bone,  with  a  sharp  scalpel, 
after  which  it  is  raised  up  from  the  bone  in  the  same  way  as  the  con- 
tents of  the  orbit  were  separated,  and  removed  either  in  whole  or 
part." 

In  working  in  the  inner  sidt-  the  surgeon  must  remember  the  natural 
thinness  of  the  bones  here  wJien  in  a  healthy  stjitt-;  both  here  and 
elsewhere,  as  in  the  roof,  the  growth  has  very  likely  exerted  a  thin- 
ning elTect. 

If  any  suspicious  points  remain,  the  surgeon  goes  over  these  again 
with  a  sharp  seoup,  gouging  out  any  suspicious  patches  in  the  bune, 
and  finally  applying  the  tht-nno-cautery,  or  caustics,  or  luith.  Mr. 
Lawson  t  gives  the  following  method  of  applying  the  sine-chloride 
paste,  so  as  to  avoid  the  sloughing  of  the  eye-lids  from  the  caustic 
extending  to  them  : 

After  the  eye  and  tumor  have  been  excised,  pressure  is  to  be  made 
in  the  orbit  until  all  bleeding  has  ceased.    The  mouth  of  the  con- 


*  Lo(.  mprti  eit.,  p.  80. 

f  Diet,  of  Surg.,  vol.  ii,  [■>.  118 
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junctival  ba>r,  from  which  the  eye  hna  been  enucleated,  is  now  to  be 
helrl  open  with  two  pairs  of  forceps,  whilpt  the  zine-clilori«le  paste, 
spread  on  lint,  is  phustered  r(»uncl  the  sides  of  tlje  orhiL  A  small  piece 
of  cotton-wool  is  next  introduced  to  keep  the  strips  of  lint  in  nto,  and 
the  mouth  of  tlie  conjunctival  \m^  is  closed  over  the  whole  bv  a  i^ingle 
continuetl  suture.  A  layer  of  oiled  lint  is  then  placet!  over  the  con- 
junctiva, and  upon  this  the  lids  are  closed  and  kept  in  position  with 
a  compress  of  lint  nnd  a  roller. 

On  the  day  following  the  operation  the  bandage  may  W  removed, 
or  if  there  is  much  tension  of  the  lids  from  the  stufRng  within  the 
orbit,  some  of  the  cotton-wool  may  be  gently  drawn  out.  The  remain- 
der should  be  taken  away  on  the  second  day,  and  a  little  fresh  ab- 
sorbent wool  laid  loosely  within  the  orbit  to  absorb  the  discharges,  as 
soon  as  suppuration  cominences. 

This  should  he  repented  ilaily,  but  the  pieces  of  lint  on  which  the 
zine-chloride  has  been  applied  should  not  be  removed  until  suppura- 
tion has  quite  loosened  them.  After  about  ten  or  twelve  days  the 
sloughs  will  separate  from  the  orbit,  and  if  any  suspicious  granulations 
spring  up  tht>y  should  be  touched  with  the  solid  zinc-chloride  or  with 
the  potassa-cum-calce.* 


CH.U'TER  VI. 

OPERATIONS  ON  THE  NOSE. 

RHINOPLASTY  OR  PLASTIC  OPERATIONS  FOR  THE 
REPAIR  OF  THE  NOSE— ROUGE'S  OPERATION- 
REMOVAL  OF  NASAL  POLYPI. 

PLASTIC  OPERATIONS  FOR  THE  REPAIR  OF  THE 

NOSEtFig*^.  .3(>.57i. 

These  operations  may  bo  divided  into  those  for  complete  and  par- 
tial restoration. 

Indications. — When  the  patient  is  healthy  aud  fairly  young,  when 
the  cause  of  the  destruction — viz.,  lupus,  gunj^liot  injury,  syphilitic 
ulceration — new  growth  necessitating  removal  is  not  only  checked  but 
BOiindly  healed.t 

•  Mr.  Lnvrscin  htw  three  limes  seen  cijileplic  oonviilsioiis  roUow  vithin  thirtv-«ix 
lioiini  afler  the  <>|territinn,  Iml  iliey  ceaBwl  nfticr  the  removal  of  tlie  /.inc-chloride,  the 
patienl  in  ench  c»»e  making  n  pxid  rvrrtvery  (p.  24(>).  If  <xinvii1sions  shoulc]  (H?cur, 
Mr.  F^nwsMin  advj.aes  renun-ing  the  rinc-fhiorido  hth!  Byringing  out  the  cavity  with 
diliUe  ivcetic  arid  (.^j — ,5J). 

t  In  Sir  W.  MaL'Cormnc's  ea.«e,  quoted  helnw,  tlie  tip  and  aite  of  Ihe  nti^e  had 
slouched  in  infnncjr  after  the  injection  of  a  large  ntevus  with  the  liquor  ferri  pemi- 
tratifi. 


Thus,  nflor  lupus  has  been  cured  by  scraping,  and  still  more  in  tbo 
case  of  syphilitic  ulceration,  it  will  be  well  to  wait  six  months  at  least 
after  the  flisnppenrnnre  nftbe  fliwiisr. 

A.  Operations  for  Complete  Restoration,— Tlie  following 

will  be  found  the  nmst  useful: 

M.)  Vemeuil's,  by  Super-imposed  or  Double  Flaps  from 
Cheeks  and  Forehead  iFj-rs.  51),  51). 

(2.)  Syme's,  from  the  Cheeks  fFigs.  52,  53). 

(3.)  The  Indian  or  Frontal '  Kig.  54). 

(4. )  The  Italian  or  Tagliacotian. 

Before  deciding  whieb  uprTatinii  lif  will  nnikt'  n^e  of  in  rvf^orin^ 
tlie  nose,  the  sur^'oon  will  investifiUte  the  folhnvint;  |ii>intH:  How  far 
is  the  bony  framework  of  the  nose  destroyed?  If  the  cartilages,  sep- 
tum, voirier,  t'tliinoid.  and  JMMan]  l^ones  are  niuoh  rettioved,  however 
well  made  the  frontal  flap,  and  however  skilfully  it  isadjtisted,  it  will 


Fro.  50. 


Fio.  51. 


Vemeiilt'i  inrlslonit  In  rliiiiopliuily  fnr 
sntikGD  n<jse.    iHtlrni«"in.) 


VemfiiU's  <1ouble  flitp*  f»  »lht. 

Tlie  frcmtnl  ft«p  (s  hIiki  shown  with 

its  raw  Burl^ce.    (Stimson.) 


tend,  after  looking  extrr-mcly  well  at  tirst,  to  sink  down  to  the  level  of 
the  chet'ks.  Verneuil's  opfratiou  meets  this  partially  by  it,s  double 
layers  or  flaps.  If  he  proposes  to  takf  tbips  from  the  cheeks,  the  sur- 
geon must  inquire  how  far  these  are  plentiful,  and  free  from  old  scars. 
So,  too,  if  tlie  forehead  is  to  furni.sh  the  daps,  liow  far  is  it  a  eapaeiuus 
one  and  free  from  hairs? 

The  resjiective  advantages  of,  and  the  indications  fur,  tlic  above 
operations  will  be  given  in  the  description  of  each  method. 

(1.)  VerneuiVn  Opertition  i  Figs.  .'>()  and  51 ). — This  operation,  sug- 
gested t«i  M.  Verneuil  by  M.  Oilier,  was  employed  sueeessfully  by  hiui 
in  order  to  secure  permanent  elevation  of  a  sunken  nose,  by  super- 
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imposinfj  two  flaps  and  tlnTeby  doubling  the  thickness.  The  patient 
hatl  discliarjicd  a  pistol  into  his  immth,  catrsing  the  destruction  of  a 
portion  uf  tlie  hard  palate  and  pcptuin,  the  nasal  bones,  ]>art  of  the 
nasal  proccHsci*  uf  the  superior  maxillary,  the  spine  uf  the  frontal,  and 
the  anterior  wall  of  the  frontal  sinuBc?.  The  alfp  and  tip  were  unin- 
jured, but  much  Ihittc-ned ;  above  them  was  a  broad,  deep  groove,  ex- 
tending to  the  middle  third  of  the  forehead.  The  two  principal 
iudieafions  wrrv  Ut  brinii  the  lateral  porlii)ns  nearer  the  median  line 
and  to  rcliuiM  tlie  bridge  of  the  nu»o.  The  latter  could  be  perma- 
nently accomplished  only  by  filling  in  the  great  cavity  which  would 
be  left  by  raising  the  sunken  |)artH. 

Verneuil  made  an  incision  along  the  median  line  of  the  depression 
and  a  transverse  one  at  each  end  of  the  first,  and  dissected  uj)  the  two 
lateral  fla]is  thus  marked  oiit.  lie  then  raised  an  oblong  flap  from 
the  middle  of  tlie  forehead,  leaving  it  adlunut  between  the  eyebrows, 
and  turned  it  ilirectly  downwardp  so  that  il«  raw  surface  was  directt'd 
outwards,  its  skin  surface*  huiking  towards  the  nasal  fowse.  The  two 
lateral  Jlaps  were  tin  n  placed  upun  it  and  united  in  the  median  line. 
The  raw  surfaces  united  with  each  other,  and  the  result  was  a  nose 
elevated  i  inch  abtive  the  adjoining  surface.  The  wound  in  the  fore- 
head was  partly  closed  by  »  hare-lip  ]>in  and  sutures,  and  later  on 
healed  by  skin-grafting.  The  petHcle  of  the  frontal  flap  will  require 
dividing  and  trimming  subseiiuently.f  In  addition  to  the  a<lvantage 
which  this  operation  possesses  of  rendering  a  sunken  nose  prominent, 
it  produi-rs  uUitiinlely,  iVnm  my  experience  of  the  case  mentioned 
beh>vv,  but  little  scarring,  the  lateral  incision-Bcars  fading  away  gradu- 
ally into  the  nastt-labial  sulci,  and  the  folds  beneath  the  eye. 

(2.)  Syme's,  from  the  Cheeks  (Figs.  52,  53).— This  metliod  is 
described  by  its  invcutur  in  bis  Olisei^aU'ontt  in  Oinicnl  Suryery,  p.  56. 
Besides  doing  away  with  a  frontal  scar,  this  method  enables  a  nose 
thus  constructed  to  have  its  sensations  in  correspondence  with  the 
|iart  from  which  it  was  derived. 

The  following  drawings,  Figs.  52,  53,  show  the  shape  of  the  flaps, 
and  the  manner  of  their  adjustment. 

New  flaps  of  ihc  shape  given  in  Fig.  52  are  marked  out  on  thecheekB 
with  their  conjoint  pedicle  above  at  the  root  of  the  nose,  between 
the  two  inner  canthi,  extending  sufliciently  downwards  and  outwards 


*  This  sliould  be  refrcsfied.  The  uliove  ucfiiunt  is  ukeit  fr<tm  Stiii»riiiii'i»  0/)rt'ttlii'« 
Surgtrt/y  p.  '2-14. 

+  I  m.ulf  Msv  i»f  diis  meUifMl  in  lln'  cuksv  of  a  Welnli  iniiu-r,  w  li>>«e  m'st-  hml  Ix^en  exiei'- 
sively  ileslruved  by  ]ii|}iis<,  aided  by  a  |>la.'"ter  and  ciiiiliiieiil  which  Ire  Umi  i»b(irm«l 
from  a  qjinck  in  CarnMrvoii  for  tin?  jiay  ment  of  £b  7h.  dti.  Tlic  bony  [tann  vera  Hliuvitt 
mliicl,  liut  the  soft  imrls  and  i-artihigw  widely  destroyed.  The  resulling  inisw  was 
nroniinent  and  Hliiipely,  nn<)  tlie  idlimale  scurring  very  Klighl. 
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upon  the  cheek  to  secure  sufficient  ampleness  for  the  new  nose,  ac- 
cording to  careful  measurements  already  taken.  The  old  nose  being 
got  ready  by  careful  paring,  the  flaps  thus  marked  out  are  dissected 
up  and  united  in  the  middle  line  by  three  or  four  sutures,  while  the 
outer  margins  are  fixed  on  each  side  to  the  raw  surface,  at  a  proper 
distance  from  the  nasal  orifice.  Mr.  Bell*  advises  that  if  any  j>art  of 
the  old  septum  remain,  it  should  be  made  very  useful  as  a  fixed 
point,  a  straight  needle  being  thrust  through  one  flap  close  to  its 
outer  lower  edge,  then  through  the  septum,  and  out  at  a  correspond- 
ing point  of  the  other  flap.  The  edges  of  the  wounds  left  in  the 
cheeks  can  generally  be  partially  united  by  sutures  of  silver  or  fishing- 


Fio.  52. 


Fig.  53. 


(Bell.) 


(Syme.) 

gut,  and  the  triangular  portion,  which  must  be  left  to  heal  by  granu- 
lation, proves  an  advantage,  as  by  its  depression  it  enhances  the  ap- 
parent height  and  prominence  of  the  new  organ.  The  cavity  of  the 
new  nose  may,  for  the  first  few  days,  be  kept  gently  distended  with 
strips  of  iodoform  or  sal-alembroth  gauze,  and  later  on  with  small 
pieces  of  Jacques'  catheter  on  either  side. 

(3.)  The  Frontal  or  Indian  Method.f— This  method  should  be 
used  when  the  soft  parts  of  the  cheeks  are  insufficient,  when  they  are 
too  cicatricial,  or  when  an  oi^)eration  making  use  of  them  has  failed. 
Its  chief  objections  are  the  large  frontal  scar,  and  the  liability  of  the 
single  flap,  though  abundant  and  prominent  at  first,  to  shrink  and 
fall  in  later  on. 

A  piece  of  gutta-percha  or  leather  is  so  cut  that,  when  folded,  it  is 
of  suitable  shape  and  size  for  the  new  organ  ;  it  is  then  laid,  opened 
out,  upon  the  forehead,  and  the  dimensions  marked  out  with  an  ani- 
line pencil  or  tincture  of  iodine.  The  flap  thus  drawn  should  be  of 
the  shape  in  Fig.  54,  and,  owing  to  the  retraction  of  the  skin,  should 


*  Manual  of  Surgical  0))€rations  (4th  eflition),  p.  176. 
t  Introduced  into  European  surgery  by  Mr.  Ciirpue  in  1816. 
17 


when  tlie  whole  nose  requires  restoration,  it  is  usually  ndcessary  to 
make  it  about  24  to  3  inches  long,  and  from  3  to  31  inches  wide  at  ite 
broadest  part. 

Fur  the  frontal  Hap  thus  mapped  out,  a  bed  is  now  prepared  by 
paring  the  oUl  no«e  into  a  raw,  triangular  surface ;  in  doing  this  the 
knitb  must  be  used  obliquely,  cutting  from  without  inwards  towards 
the  middle  line,  so  as  to  leave  a  grooved  surface  sloping  inwards.  The 
warning  of  Erichsen  (loc,  mpracU.,  p,  6<;>9)  should  here  be  remembered. 
not  tf>  remove  the  parta  too  widely,  lest  the  cheeks  later  on  retract  and 
llattt-n  out  the  uo.se.  The  hleediujj;  being  arrested  by  sixmge-pressure. 
torsion,  leaving  ou  Spencer  Wells's  forceps  (but  not  in  this  case  by 
ligature),  and  the  raw  surface  covered  over  with  lint  wrung  out  of 
warm  bontcic  acid  lotion,  the  frontal  Hap  previously  mi  rked  nut  may 
now  be  raised.  This  is  done  by  running  a  scalpel  down  to  the  perios- 
teum, alon^  the  traced  line,  taking  care  that  the  pedicle  should  be 
sufficiently  long  to  bear  a  little  twisting,  and  sufficiently  broad  and 
thick  to  secure  the  presence  i)f  one  if  not  both  of  the  frontal  arteries. 
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To  avoid  any  risk  of  stoppage  rif  its  lil(K>"l-8n|i]ily  jukI  sloui^hiu^,  it  is 
woll  to  place  the  incisiuii  for  tlie  pedicli'  a  littU-  ohliqut'ly,  with  one 
side  dfswniling  a  littk'  lower  tliaii  tho  oihor — viz.,  on  the  side  to 
which  the  flap  is  to  be  twisted.  Where  the  level  of  the  hairy  scalp 
admits  of  it,  this  Hap  should  lie  ji  little  oldiqiuty,  the  tensioii  being 
thus  rendered  a  little  less.  \V'hcre  necessary,  the  flap  may  be  taken 
transversely  above  one  or  other  eyebrow,  but  tlie  objection  to  thiij  is, 
that  the  retraction  of  the  scar  upfm  the  forehead  drawK  the  corre- 
sponding eyebrow  upwards.*  The  frontal  flap,  however  plaeed,  h 
now  raised  from  below  upwards,  so  that  the  necessary  lueninrrha^e  is 
rendered  as  little  cniV)arrapsing  as  possible,  and  with  as  little  Iiandling 
or  pinching  of  the  forceps  as  possible.  The  knifL-  should  be  ke|)t  away 
from  tlie  tlap  towards  the  periosteum,  and  used  in  the  same  plane 
throu^rhout,  without  any  scoring  whatever.  Tlie  hieniorrhnpe.  free  at 
first,  is  readily  arre.*^ted  by  forci pressure  (leaving  on  i?pencer  Wells's 
forceps  for  a  wliile ),  or  by  sponge-pressu re.  The  flap.  l>eing  su  tficiently 
raised  to  hang  freely  and  without  tension,  is  then  twiste<l  slit^litly  to 
one  side  (that  on  wliieh  the  pedicle  has  lieen  cut  longest), and  brought 
down  and  adjusteil  to  the  jvan-d  edges  below  by  means  of  numerous 
fine  sutures  of  salmon-gut,  fine  silk,  or  wire,  a  few  of  chromic  gut 
being  interspersed,  and  all  introduced  with  very  fine  needles  on  a 
liolder. 

If  the  condition  of  the  forehead  has  admitted  of  taking  a  columella 
from  these,  an  appropriate  groove  must  also  have  been  cut  in  the 
upiM>r  part  of  the  median  line  of  the  lip,  and  the  two  carefully  ad- 
justed. IfnoeolumeJIa  can  be  taken  fnun  the  forehead  tlie  upper 
lip  must  furnish  it.  either  now,  if  the  patient's  condition  admits  of  it, 
or  later  on,  when  the  pedicle  of  the  frontal  flap  is  divided.  If  no 
columella  is  made  now.  the  fla(i,  when  attached,  must  be  siip]iorted 
by  gently  introducing  strips  of  some  anti.Heptic  gauze,  well  etmted 
with  eucalyptus  and  vaseline  (5,i-3J)  ointment.  If  a  columella  is 
made,  two  bits  of  drainage-tube  or  Jacques'  catheter  are  intrnducod. 
The  parts,  being  smeared  with  the  above  ointment,  are  well  covered 
in  witli  aseptic  gauze  or  salicylic  wool,  but  in  kee])ing  these  in  posi- 
tion no  pressure  must  be  made  with  bandages  on  the  new  nose. 

The  forehead  wound,  on  which  spongejiressuro  has  been  made,  is 
now  partially  closed  with  one  or  two  bare-lip  pins  and  sutures,  but  in 
introducing  thesie  great  care  must  be  taken  not  to  constrict  the  pedicle 
of  the  frontal  flap.  Later  on,  healing  may  be  here  promoted  by  skin- 
grafting. 

The  chief  pointa  in  the  after-treatment  are  not  to  change  the  dress- 
ings too  frequently,  and  to  use  the  utmost  gentleness  in  doing  so,  to  re- 
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move  the  sutures  gradually,  and  to  be  on  i^uard  to  prevent  the  onset  i 
erygipclap,  or  of  secondHry  ha*nu>rrhage.  The  former  will  be  knoi 
by  a  eudden  rise  of  temperature,  vomiting,  or  nausea,  and  is 
treated  by  warm  boracic-acid  h»tion,  applied  by  a  mu£ik  of  boracio-aei 
lint,  nnd  l)y  a  ebarj)  purge,  ila-jiiorrluige  may  occur,  accurding 
Erichsen,*  iis  late  as  the  ninth  day.  It  must  be  met  by  careful  pluf 
ging  with  aseptic  gauze,  dusted  with  iodoform  and  tannic  acid. 

Tlu'  tlap  remains  for  Htnuf  tinn*  swollen,  and  tedematous.  but  if  not" 
going  to  slough,  it  will  found  warm  and  sensitive.  If  too  muchswelU 
ing  persist,  leeches  or  careful  scarifications  should  be  made  use  of. 

SeiHtration  of  the  rttot  of  the  flap, 

A  month  or  six  weeks  after  the  first  o|)eration,  when  the  blood  sup- 
ply to  the  flap  in  its  new  position  is  estahlished,  the  pedicle  is  diridt 
with  a  narrow  straight  bistoury  and  cut  somewhat   wedge-shajie^ 
with  the  apex  Upwards,  an  appropriate  resting-place  being  f;i«hioue( 
for  it  in  the  skin  beneath,  which,  up  to  this  time,  has  not  been  touchc 
The  tine  .sutures  already  mentioned  are  then  inserted. 

If  the  patient's  condition  has  been  feeble,  or  if  the  tissues  at  tJ 
siik's  Jirt'  very  eiratrieinl,  and  thus  the  new  bUxxl  supply  tn  the  frontal 
flap  be  insuflicient,  some  slouglnng  may  take  place,  but  this  is 
rare. 

Foi'tnatinn  nf  a  new  roltimna. 

If  tliis  wjis  not  made  at  the  time  of  the  first  operation  it  should  be 
done  at  the  same  time  that  the  pedicle  is  divided.  It  is  rare  tliat  a 
forehead  is  suflieienlly  high  to  obtjiin  an  ade<juate  columna,  and  the 
adilitional  thic'kn<'ss  ami  v:is«nilarity  of  the  lip  make  it  much  nmre 
desirahle  to  take  one  from  here.  Two  assistant*,  with  a  finger  and 
thumb  at  each  angU'  of  the  mouth  controlling  the  coronarj'  arteries, 
nnd  at  tiie  same  time  n):iking  the  {larts  t^nse,  the  surgeon,  with  a 
straight,  narrow  histoury,  transfixes  the  rtKjt  of  the  lip  just  to  one 
side  of  the  middle  line  and  euts  stniight  down  through  the  free  lK">rder, 
a  similar  incision  is  made  on  the  opposite  side  of  the  middle  line,  and 
a  narrow  striii,  about  1  inch  in  wiilth,  is  thus  «letached  save  ab<ive. 
It  is  well,  in  a  man,  to  shave  oti"  tlie  ykin  and  hair  follicles,  and  the 
tiji  being  pari-d,  and  the  remains  of  the  old  columna  appropriately 
fresliened,  the  frannin  is  freoly  divided,  and  the  new  colunma  united 
t4>  the  remains  of  tin-  MJd  and  to  the  ahe  by  one  or  two  fine  sutures. 
The  cut  surfaces  of  the  lip  are  then  brought  most  accurately  into  ap- 
position wjtli  a  silver  wire  suture  o]>posite  to  the  coronary  arteries, 
and  several  points  of  fine  silk  and  fisiiing  gut.  A  few  more  are  next 
inserted  to  further  adjust  the  columna. 


•  Loe  *iiprn  ril.,  p.  611,  is  mentioned  a  cane  of  Lislcr'n,  in  which   hvmnrrhiigv  t,u,V 
place  oil  (lie  ninth  dny,  the  pnlieiil  lusin^  over  n  pint  of  blood. 
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(4.)  Italian  or  Tagliacotian  Method.— This  is  but  v<'ry  r:\rAy 
niiide  use  of  in  this  country,  owing*  to  the  irksoinencss  which  the 
needful  position  entails,  iind  the  nood  of  »  comidicntod  sjiocial  ap- 
paratus. 

On  the  other  hand,  the  nliscnce  of  nny  ntJditiona]  scars  on  the 
forehead  and  check?,  and  the  ahundnnt  flap  which  can  always  he 
obtiiined.  are  so  imjiortant  that  it  may  he  tlioupht  worth  wliile  to  try 
this  nK'tho<l  in  ffnialf  jiaticntsi  wlio  have  nufhcient  time  and  means, 
and  who  will  putuji  with  the  inconvenience  of  cramped  restraint  tor 
two  or  three  weeks. 

Sir  W.  MacCormac  V)n)upht  a  case  before  the  Clinical  8i>ciotyt  in 
which  this  nietlioJ  had  answered  well  iu  a  aivl  aged  sixteen.  The 
following  account  ia  taken  from  his  jiapcr.  Means  for  keeping  tlie 
patient's  arm  in  the  needful  jtositiou  for  the  retjuisite  j)eri<til  were 
thus  j)rovided  :  "A  pair  of  ordinary  stcmt  will-fitting  stays  were  first 
procured,  to  which  wore  attached  two  perina-ai  straps,  to  prevent  dis- 
pliioeniont  upwards.  A  helmet,  partly  made  of  leather,  was  con- 
nected with  the  stays  by  a  leather  band  running  up  the  centre  of  the 
neck  and  buck.  A  leather  ariupieee,  strengthened  by  a  steel  band, 
wns  moulded  so  as  to  extend  from  the  wrist  to  the  shoulder,  wdiere  it 
was  buckled  to  the  stays.  The  wrist  and  hand  were  fastened  to  the 
helmet  by  a  gauntlet,  while  llie  elbuw  could  lie  fixed  steadily  in  any 
required  position  by  strajts  running  from  it  to  the  stays,  and  to  the 
Bides  of  the  headpiece,  so  that  there  was  nowhere  any  undue  stniin, 
the  pressure  being  so  evenly  distributed  that  each  strap  was  almost 
slack.  This  apparatus  was  next  applied  for  some  days  beforehand,  so 
that  any  point  of  undue  pressure  might  be  remedied.  The  girl  was 
able  to  sleep  soundly  in  it,  and  it  gave  promise  of  proving  perfectly 
efficient. 

**  Meanwhile  I  modelled  on  the  deficient  nose  a  gutta-percha  sub- 
stitute, and  from  this  was  aide  to  i)roirct  on  a  Hat  surface  the  extent 
of  the  deficiency. 

"The  first  part  of  the  operation  was  performed  thus:  A  flap  was 
marked  out  on  the  inner  aspect  of  the  left  upper  arm,  more  than 
double  the  actual  size  of  the  estinjuted  deficiency.  Tiie  left  arm  was 
llie  one  chosen  to  sup]dy  the  Jiap,  and  the  right  side  of  the  nose  the 
one  first  operated  on.  the  septum  being  fashioned  at  the  same  time. 
The  flap  was  left  attached  to  the  upjier  part  of  the  arm  by  n  broad 
long  pedicle,  and  so  arranged  that  there  .should  be  no  traction  what- 


♦  In  cities  where  llie  Hestruotion  is  very  yruat,  wliere  oilier  luellnxls  hnve  fiiiletl, 
where  i)ie  skin  aviiiliihle  on  tht  face  is  intii'Ii  warred  <jr  of  dmitiiful  M>undt)e«ui,  tlie 
TngliHooiinn  inelhod  is  c«peeiallv  indirated. 

t  Clifi  Snc  7V«««.,  vol.  X  |>.  181.  Til  ret  fipiires  are  given,  of  llie  paiient  Wrorennd 
after  ihe  (({leraiion,  nud  of  tlie  B|if«nr[i(UHiihetl. 
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ever  upon  it,  whilst  the  raw  surface  from  which  it  was  takes  riumld 
be  accessible  for  daily  dressing.     With  the  Snp  I  dissected  up  the 
Aubcutaneous  fat  down  to  the  muscular  sheath.    Immediate  retract- 
ion both  of  the  Ha{i  and  of  the  d<.-nuded  part  of  the  arm  took  place  to] 
a  large  est<-nt,  so  that  the   raw  surface  on  the  latter  was  almost  co>1 
exten«iive  with  the  whole  inner  surface  of  the  girl's  nrro,  the  flap  ap-| 
{•earing  quite  small  in  comparison. 

"I  now  made  a  slightly  curved  inciMim,  nearly  }»arallel  to  the  fre«j 
l>order  of  the  nose  on  the  right  side,  and  about  three  lines  above  it, 
corre8fK>nding,  in  fact,  to  where  the  alar  furrow  should    normally 
exist    This  incision  wns  prolonged  some  little  distance  into  the  cheek 
in  the  line  of  the  cheek  furrow,  whilst  the  reuuiins  of  tlie  septum  were 
split  open  in  the  median  line.    This  nasal  rtap  could  now  be  turned  | 
down  so  as  to  become  horizon  til,  or  rather  a  little  depressed  belov 
the  horizontal  line,  to  allow  for  retraction  of  the  ingrafted  piece.    A 
triangular  gap,  the  apex   pointing  towards  the  cheek,  was  thus  left 
exposed  on  the  right  lateral  aspect  of  the  nose,  and  into  this  the  trian- 
gular-shaf>ed  piece  from  the  arm  was  inserted,  and  accurately  attached 
by  suture,  the  portion  to  form  the  septum  being  sutured  in  the  groovei 
already  formed  by  splitting  the  septum.     In  this  way  there  wa«  no 
paring  of  edges,  nor  was  a  single  particle  of  nose  tissue  sacrificed, 
whilst  by  having  so  large  a  line  of  attachment,  being  almost  sur 
rounded  by  living  tissue,  the  new  flap  was  much  more  likely  to  ad" 
here  satisfactorily  in  the  first  instance,  and  from  its  freer  blood  supply] 
less  prone  perhaps  to  subsequent  contniction.''     Union  took  place  inl 
great  part  by  first  intention,  some  suppuration  setting  in  on  the  eightli] 
day,  owing  to  the  indifferent  plastic  |>ower  of  the  subcutaneous  fat.| 
Healing  was  not  complete  for  nearly  three  weeks.     At  this  dale  th< 
operation  wji*  completed  by  detacliing  the  flap  from  the  anu,  cuttinn^l 
tliis  so  as  to  give  it  a  triangular  shape,  and  preparing  the  left  side 
the  nose  to  receive  it  in  a  manner  precisely  similar  to  the  right     The 
perfect  vitality  of  the  now  completely  severed  tissue  of  the  arm  was 
made  apparent  by  copious  haemorrhage,  and  healing  was  complete  iuj 
a  fortnight. 

After  the  first  forty-eight  hours   scarcely  any  inconvenience  waaj 
felt  from  the  apparatus,  save  for  a  slight  excoriation  on  one  shoul- 
der. 

The  result  was  good,  but  it  was  expected  that  further  contraction 
would  much  improve  the  aspect  of  the  nose,  the  new  organ  being  fully 
large. 

Causes  of  failure  after  Complete  RhiQoplasty. 

1.  Gangrene  and  t-loughing. 

2.  Secondary  iKumorrhage. 

3.  Erysipelas. 
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4.  Destruction  of  the  new  nose  by  recurrence  of  the  old  disease. 

5.  Too  large  a  nose. 

6.  Too  small  a  nose. 

B.  Operations  for  Partial  Restoration  of  the  Nose.— 

These  are  very  numerous  and  have  usually  been  designed  for  special 
cases.    A  few  only  will  be  alluded  to  here. 

(i)  Two  Lateral  Flaps. — This  method  is  indicated  when  the 
lower  third  of  the  nose  is  left  untouched  and  the  central  portion  espe- 
cially destroyed,  (a)  Small  square  flaps  are  raised  and  united  in 
the  middle  line  (Fig.  55).  (/S)  Another  method  is  shown  in  Fig.  54. 
It  was  made  use  of  by  Mr.  Skey  *  who  thus  describes  it :  "  In  cases  in 
which  the  ossa  nasi  are  destroyed,  the  operation  consists  in  bringing 
to  the  mesial  line  two  lateral  flaps  made  from  the  side  of  the  nose 
upon  the  cheek.    The  calculations  in  this  operation  are  nearly  as  im- 


Fio.  5.5. 


Fio.  r,6. 


Fig.  57. 


noplasty.  Double  Rquare  latecal       Rhinoplasty.    Single  lateral  flap, 
flaps.    ;Stiiiuon.)  (Stimsoii.) 


Rhinoplasty.    Denonvilliers' 
method.    (Stimson.) 


portant  as  in  the  frontal  method.  An  incision  is  commenced  at  the 
root  of  the  nose,  as  nearly  as  possible  on  the  dorsum,  and  carried 
down  as  close  to  the  line  of  the  former  organ  as  the  condition  of  the 
skin  will  permit,  and  a  second,  commencing  i  inch  on  the  outer  side, 
should  extend  downwards,  curving  at  the  same  time  a  little  outwards, 
to  avoid  the  orbicularis.  The  second  incision  should  diverge  from 
the  first  towards  the  cheek-bone,  and  at  its  extremity,  which  should 
correspond  with  the  line  formed  by  the  base  of  the  nostril,  should  be 
distant  more  than  a  full  inch  from  it."  Mr.  Skey  advises  that  the 
columella  be  made  at  the  same  time,  attached  to  one  of  the  flaps  as 
shown  in  Fig.  54.  If  this  fail,  the  lip  will  still  serve  the  surgeon's 
purpose. 


*  Operative  Surgefy,  p.  523. 
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(ii.)  Single  Lateral  Flap.— This  may  be  takeu  in  many  different 
ways : 

(a)  Friun  the  cheek,  at  tlie  side  of  and  helow  the  noee  (Fig.  56,  a). 

(fi)  From  the  opposite  side  (Langunhefk).  The  apex  of  tJie  flap  is 
lefl  attached  to  tlie  inner  angle  of  the  eye,  on  the  snine  side  s»s  the 
defiiMcney,  while  the  base  comes  from  tiie  ahi  of  tlie  sound  side  (Fig. 
56.  b). 

(>)  M.  Denonvilliers'  method.  A  border  that  has  alresidy  cicatrized 
is  made  use  of  so  as  to  prevent  subsequent  narrowing.  A  triangular 
flap  is  marked  out  by  incisions  shown  in  Fig.  .57,  the  }iedic1c  being 
internal.  Thv  flap,  having  been  cjirefully  raised  with  a  strip  of  carti- 
lage in  its  lower  margin,  is  displaced  downwards  into  piisition. 

In  nil  the  above  methods,  if  cartilage  ia  not  excluded  in  the  free 
l>order  which  is  to  form  the  new  ala,  the  fla]>s  should  be  cut  long 
enough  to  allow  of  turning  this  border  upon  itnelf  and  thus  giving  a 
thicker  and  more  natural  appearance  to  it. 

(.i)  M.Weber's  method.  The  flap*  is  taken  from  the  upper  lip: 
account  of  the  hair  follicles  this  ph»n  is  best  suited  to  women.  An 
oval  flap  is  taken,  usually  from  the  centre  of  the  lip,  with  it^  pedicle 
left  attached  close  to  the  columna  and  its  free  margin  reaching  to  the 
prolabium.  The  flap,  which  consists  only  of  part  of  the  thickness  of 
the  lip,  is  turned  up,  and  stitched  to  the  reniains  of  the  ala,  which 
have  been  refreshed.  In  three  or  four  weeks  this  pedicle  is  divided, 
and  may  be  so  united  to  the  inner  surface  of  the  flap  as  to  give  it  a 
thicker  and  rounded  marpn.* 

ROUGE'S  OPERATION.t 

iDdications. — Whenever  the  surgeon  desires  to  gain  free  access  to 
the  nasal  cavities,  as  in  cases  of — 

I.  Intractable  oza-na.J  Thus,  wlien  previous  persevering  treatment, 
including  Thudichum's  douche,  fails  to  cure  cases  of  strumous  ozaena, 
with  obstinate  inspis.eated  crusting  of  discharge  under  the  turbinated 
bones ;  when  dead  bone  is  detected  by  a  probe,  or  is  believed  to  be 
present  in  these  cases,  or,  more  commonly,  in  those  of  syphilitic 
ozsena. 


*  For  the  aocoiinl  of  ili»>e  Uienl  flap  operations  and  tar  Figs.  aa,&6,o7,l  un 
ii>deb(eH  lo  Or.  Stiniiton's  OptrcXirt  Surgrry,  p.  2tO 

t  SoHtrlle  Miihode  pour  U  Draiitment  ektntrgieal  de  F Chime,  pur  le  Dr.  Rouge.  Lmi- 
saiine :   1873. 

X  Mr.  Uayward  (Sytt.  ofSurg^  toI.  ii.  p.  644)  lieliev»  that  in  a  large  niiinlier  of 
caM«  of  oxKna  the  diKcharge  is  due  (u  a  carious  surface  bein;;  present  on  tlie  !•«<«  of 
the  ykulL  If  this  view  is  correct,  it  obviously  points  to  not  putting  off  this  uperatiuo 
loo  late. 
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2.  In  inveterately  recurring  nasal  polypi,  persisting  after  tJu'  stops 
advised  at  p.  266. 

3.  In  pome  rases  of  nnso-pharynfipal  polypi — viz.,  where  tlie  growth 
is  small,  and  where  a  scar  is  especially  deprceut«:'d. 

Operation. — An  anR'8thetif  having'  lueii  administered,  the  Piirfreon 
must  decide  as  to  what  steps  he  will  tiike  to  prevent  the  blood  from 
getting  down  into  the  pharynx.  Thi^niny  he  done  either  hy  pluiiging 
the  posterior  nares,  or  i»y  performing  laryiigotoniy  and  jilugging  the 
fnucts  with  a  eponge  (infra).  If  the  luenmrrhagc  is  likely  to  be 
troublesome,  and  the  operation  prolonged,  I  much  prefer  the  latter 
precaution,  for  I  have  found  that  wlien  the  nostrils  are  }diigged  it  is 
quite  possible  to  sever  the  silk  on  one  side,  owing  to  its  l.ieing  hiriden 
by  clots,  and  its  whereaboute  thus  not  seen.  A  preliminary  laryngot* 
omy  followed  by  plugging  the  fanct-s  does  away  with  tin'  troubh-  of 
plugging  the  posterior  narcpi  and  with  the  presence  of  silk  ligatiiies  in 
the  nostrils.* 

The  upper  lip  iiaving  ueen  well  raised  and  everted  by  an  assistant 
taking  hold  of  it  at  the  angles  of  the  numtli,  the  surgeon  frees  it  from 
the  upper  jaw  by  an  incision  through  tlie  mucous  meiidirane  reaching 
from  the  bicuspid  teeth  on  one  side  to  their  fellows.  In  doing  this 
the  knife  should  he  kept  close  to  the  bones  and  parallel  with  them. 
The  cartilaginous  septum  is  ne.xt  detached  from  the  anterior  nasal 
spine,  and  the  lower  lateral  eartilages  from  the  upper  jaw,  the  ndja- 
cent  parts  of  the  cheek  Vjeing  also  freed  at  the  same  time  sulJiciently 
to  admit  of  the  uose  and  lips  being  lifted  ujv  sufficiently  to  exj>loro 
the  natsal  cavities. 

After  any  dead  bone  has  been  removed,  the  sharp  s-poon  ap]ilied, 
and  tlie  nasal  eavitit  s  t}Kir(nighly  cleansed  in  cases  of  nzima,  or  any 
polypi  dealt  with,  llie  parts  are  re])]aced  (without  sutures),  and  iced 
borocic-acid  lint  applied  for  a  day  or  two,  til!  the  pain  and  swelling 
have  subsided,  and  the  risk  of  erysipelas  has  gone  by. 

Other  operati<ins  un  the  nose — e.g.,  those  of  Lawrence  and  Oilier, 
are  given  later  on  under  the  heading  of  Naeo-pharyngeal  Polypi,  pp. 
285,  286. 

REMOVAL  OF  NASAL  POLYPI 

Bome  six  years  ago  I  h-arnt  from  Mr.  M.  Hanks  his  method  of 
clearing  out  the  nose  in  the  nio.st  troublesome  cases.  I  have  used  it 
since  repeatedly  with  good  results,  and  believe  that  in  its  thorough* 
uess,  the  simplicity  of  tlie  instruments  required,  it  is  far  superior  to 
snare,  injection  with  iron  perohloride,  etc,,  and  the  galvanic  loop. 

*  Plugging  the  fntic^H  nfier  a  laryngotociiv  liiiH  tlie  further  iidvBtitiige  of  leaving  the 
posterior  nures  free  for  fxaminnlion  hy  n  finper  prxuBcd  from  the  tiioiitii,  a  |H)intuf 
i{n|)ortAnue  in  ejoiaiining  tlie»e  jmrts, or  in  manipulnttuiiN  in  tlie  rnac  of  n  ;M^lv|ni9, 
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Of  the  above,  the  first  is  an  excellent  means  of  getting  rid  of  the  larger 
polypi  which  come  down  first,  hut  it  is,  I  think,  tedious  and  inefficient 
in  the  case  of  the  crops  of  the  smaller  ones,  often  (*e»sile,  which  mnke 
their  appearance  later  on.  I  have  never  found  that  the  abundant 
ha>niorrhnge  causes  any  serious  trouble,  as  long  as  the  assistant  who 
admiuijsters  the  antpsthelic  knows  his  bueinegs,  and  as  long  as  the 
patient's  head  is  kept  on  cne  side,  over  the  edge  of  a  table  or  sofu. 

Mr.  Ranks's  method  is  given  in  his  own  words  :* 

"As  to  llie  most  permanently  curative  operation  for  nasal  mucous 
poly[)i,  I  believe  there  is  nothing  t^iual  to  the  use  of  the  forceps  prop- 
erly managed.  Where  there  are  large  isolated  polypi  with  well- 
markctl  stalks,  the  wire  snare  or  Dr.  Thudichum's  process  may  do  well 
enough,  an<l  probably  removes  them  with  much  less  pain  than  the 
forceps.  liul  these  are  not  the  most  common  cases,  (.hi  the  contrary, 
they  are  u.«uaUy  cntps  <tf  ^niall  growths  fringing  the  superior  and 
middle  turbinated  bones,  which  no  snare  can  get  hold  of,  and  which 
in  due  time  make  their  appearance  as  large  ones.  Mr.  Syme,  after 
great  experience,  used  to  say  tlnit  the  ttnly  way  was  to  get  one  blade 
(if  the  forceps  benualli  the  turbinated  hime  and  the  other  on  the 
oppn.sito  side  of  it,  nnri  to  carry  away  as  much  bone  as  possible.  This 
I  always  endeavor  to  do,  and  find  that,  along  with  the  big  ones,  I 
have  brought  nwny  whole  crops  of  minute  yiolypi  just  conmiencing 
their  existence,  which  can  unly  be  remuved  by  carrying  away  the  bone 
from  which  they  grow.  As  to  necrosis  and  all  sorts  of  contingencies 
which  it  is  said  iiuti/  occur  as  a  result  of  such  rough  surgery,  the 
simpU"  answer  is,  They  donH  occur.  Oti  the  other  htmd,  the  patient 
has  a  chance  of  getting  rid  of  the  source  of  his  trouble,  and  does  not 
need  to  comer  every  two  or  three  years  tti  have  a  fresh  assault  niatle 
upon  n  fresh  hit.  Failure  often  results  from  ut^ing  forceps  which  are 
too  big  in  the  blades,  and  which  are  only  t«»othed  in  the  points  instead 
of  all  the  way  down.  In  not  a  few  casesf,  where  the  patient  has  had 
several  npcnUitius  performed  j^reviuusly  by  other  surgeons,  I  have 
pimply  smasln-rl  u\t  tlie  whole  turbiunted  bono  as  widely  as  I  could, 
and  so  have  settled  the  matter  permanently.  Now  the  pain  and 
dreadful  sensations  produced  by  this  jirocecding  arc  more  than  mor- 
tals can  Itear,  and  so  the  patients  have  had  chloroform  or  ether,  and 
it  would  be  an  excellent  thing  if  this  were  reeurted  to  more  frequently. 
Even  a  -moderate  assault  with  the  forceps  is  n  most  horrid  process, 
and  patients  who  liave  gone  through  it  once  or  twice,  will  endure  any 
amount  of  chronic  mi-sery  rather  than  face  it  again.  But  only  a  very 
few  surgeons  seem  inclined  to  give  these  unfortunates  an  anipsthetic, 
urging  as  their  reasons  the  danger  of  bload  going  down  the  throtit  and 


n 


*  Clin.  Nottn  upon  Ttco  Ttarif  Surgical  Work  in  tht  Liverpool  Jioyal  Jnfirmarjf,  p.  180. 


rhokinj?  the  patient,  and  the  fact  that,  owing  to  the  juitient  being 
insensible,  he  cannot  blow  down  the  nostrils  bo  as  to  let  it  be  known 
whether  they  are  clear  or  not.  My  plan  is  to  huvc  the  patient  thor- 
oughly anaesthetized  on  a  sofa.  When  fully  insensible  his  head 
should  be  brought  over  the  edge  bo  that  the  nostrilt!  arc  dependent, 
and  then  the  surgeon,  kneeling  on  the  floor,  pusses  up  the  forceps, 
and  pulls  out  everything  he  can  till  there  is  nothing  more  to  pull. 
Meantime,  all  the  blood  runs  out  of  the  miKtrils,  and  nom-  need  go 
down  the  throat  at  all,  while  the  whole  tinic  necessary  for  a  thorough 
cleaning  is  about  a  minute  for  each  nostril.  I  feel  convinced  that,  for 
certain  cases,  the  only  satinfaetory  cure  is  to  pull  away  as  much  as 
can  be  got  of  the  superior  and  middle  turbinated  bones." 


CHAPTER  VI L 
OPERATIONS  ON  THE  JAWS. 

OPERATIONS  ON  UPPER  JAW. 

The.«!K  will  include— 

i.  Removal,  partial  or  wimplete,  for  growths  (Fig.  58). 

ii.  Operations  for  naso-pharyngeal  polypus  (Figs.  59,  60,  61). 

iii.  Opening  the  antrum. 

REMOVAL  OF  UPPER  JAW,  PARTIAL  OR  COMPLETE. 

Indicationa.^-Thesp  int^lude  the  different  growths  to  which  the 
upper  jaw  is  lialile.  and  opjiortunity  will  be  taken  here  to  give  briefly 
the  chief  practical  points  in  cvnui-etion  with  these. 

1,  Epulis. — One  of  the  most  frequent  new  growths  met  with  here. 
Etyniologically  Kum  tumors,  tbei^e  growths  vary  a  gotjd  deid.  At  first, 
and  most  frequently,  they  are  simply  fibrous,  tough  and  firm,  springing 
from  the  periosteum,  the  periodontal  membrane,  and  the  endosteal 
lining  of  an  alveolus.  Myeloid  cells  and  small  spirula  of  bone  are  not 
uncounnon.  The  longer  they  are  left,  the  nn>re  the^'  ari'  irritated, 
especially  with  imperfect  attetnpts  at  removal,  the  more  cellular  and 
allied  tu  the  sarcomatit  do  they  become. 

Very  rarely  on  drawing  the  tooth,  to  the  alveoJus  of  which  the 
growth  is  connected,  the  e|)ulis  conies  arniy  cufn|)letely.  Much  more 
frequently  it  is  firmly  connected  to  the  periosteum  and  subjacent  can- 
cellous tissue,  or  the  endosteal  lining  of  one  or  more  alveoli.  Removal 
should  be  early  and  complete.  SJiaving  ofl"  the  growtli  and  tlie  gum 
beneath,  and  then  applying  caustics  to  any  suspicious  granulations, 
is  most  uncertain  and  unsatisfactory,  especially  if  the  presence  of  teeth 
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is  allowed  to  intorfore  with  the  complete  removal  of  the  prowtli,  or  if 
this  18  connected  with  stumps,  nnrl  thus  dips  deeply  into  an  alveolus. 
By  far  the  best  treatment  is  to  draw  n  tooth  in  front  and  Iwhind  the 
growth,  and  then  with  a  narrow  »iw  to  notch  the  Ixme  at  thesie  {tointj^ 
deeply  thro II <jh  the  alveoli;  with  cutting  foree|>9  a  V-tihaped  or  rect- 
iin|;ular  piece  of  the  bone  is  then  removed.  The  drawinj?  of  teeth  not 
only  fnuhles  the  surgeon  thon^uphly  to  eradicate  thegniwth,  hut  their 
removal  Icada,  as  point»'<l  out  l>y  Mr.  SulttT  *  to  wa.«itinpof  tliealvf<jUis 
and  thus  to  non-recurrencf  of  the  pn>wth.  TIjo  teeth,  if  sound,  should 
be  preserved,  and,  later  on,  when  all  is  firmly  healed,  fitte<l  to  u  plate 
hv  a  dentist.     Tlie  deformity  is  thus  reudf-rcd  imperrpptil»le. 

In  1H84,  a  ca|)tiin  in  tiie  Royal  Navy  whose  ship  was  on  the  North 
American  station,  came  under  ray  cnre  with  nn  epulis  connected  with 
the  lower  incisors  and  coutisuous  alveolar  marg^in.  The  teeth  were 
all  preserved,  and  when  the  parts  were  soundly  healed  Mr.  Moon 
retitted  them  so  skilfully  that  no  trace  whatever  of  an  o}M-ration 
could  he  noticed,  and  the  use  of  a  s|)eakinfr-trumpet,  which  was  most 
essential  in  this  case,  was  not  interfered  witli. 

If  a  patient  refuse  the  only  operation  which  is  safe,  the  surgeon 
must  rest  satisfied  with  shaving  off  the  growth,  gouging  the  subjacent 
bone,  and,  if  needful,  apjdying  caustics  to  any  suspicious  patches  later 
on.  This  course  is  not  only  much  more  tedious  and  |>ainful,  but  is 
uncertain  to  boot. 

2.  Fibroma. — These  originate  either  in  the  periosteum  or  in  the 
endostcnni  of  the  antrum.  At  first  firm,  dense,  and  slow-gmwing, 
they  may,  from  the  frequent  irritation  inscparalde  from  their  site^ 
become  vascular,  sloughy,  and,  taking  on  more  rapid  growth,  tend  to 
invade  the  numerous  fossie,  fissures,  and  foramina  in  the  neighlKjrhc»od 
of  the  hone.  They  slmuhi  lie  attacke<l  early,  and  while  the  surgeon 
may  need  at  this  stage  to  remove  only  the  periosteum  and  bone  from 
which  tlie  tumor  sjirings.  es[>('ciiilly  if  it  be  alveolar  in  origin,  or  after 
opening  the  antrum  to  shell  out  the  lihrouja  comidetely,  he  must  also 
he  prepiired  for  more  radici^l  measures,  especially  if  the  growth  i«  of 
long  stsinding,  of  late  more  rapid,  if  the  patient  is  at  all  advanced  in 
years,  Jiiid  es]>eciMt]y  if  the  growth  is  recurrent. 

3.  Sarcoimi. — These  include  the  spindle,  round  and  myeloid  varie- 
ties, the  fibro-,  chondro-,  ostco-sarcotnata,  and  the  rarer  form  of  alve- 
olar sarcoma.  While  the  more  slowly  gnnving  ones  simulate  and  may 
he  mistaken  for  more  innocent  growths,  sueli  as  epulis;  the  more  rapid 
ones  will  tax  the  surgeon's  judgment  tis  to  whether  any  operation  is 
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*  St/iftrm  of  Sttrgen/,  vol.  ii.  p.  45fi.  Mr.  Ssilter  also  points  ntU  ihat  whpre  an  epulis 
forms  on  an  npparently  edetitutous  i»irt  uf  the  jnw,  tlic  existence  uf  stnmpa  should 
atwavs  be  looked  for. 
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justifiaVjle,  and  all  his  skill,  if  remnval  is  alt<"iii|»U«l.  Oa  ihase  svibjecte 
the  reader  is  referred  to  pp.  271,  272. 

4.  Cnrcinomata. — At  the  present  time  tlie  softer  growtlis  wliich 
attack  the  jaw,  and  were  furnierly  <rnlle<l  medullary  cancers,  are  hwked 
upon  !\»  rapidly  irrowintt  pareoniadi.  The  only  true  carcinomata  met 
M'ith  here  are  epilhuiioiuali'i.  These  are  usually  of  the  j5quamoui5  kind, 
and  commence  in  the  alveolar  border  in  ulceration,  bcj^inning  in 
syphilis  or  the  irritation  of  an  ill-fitting  looth-))late.  They  tend  to 
crwp  far  back  and  to  invade  the  palate  and  ton.sil,  on  this  account 
they  should  be  ojierated  on  early.  \Vhene\'er  a  sore  in  this  position 
is  suspicious  in  it^<  iliiiracti'rs,  imA  oli.-tiiuite  to  treatment,  whatever  he 
the  age  of  llie  patient,  the  parts  atlerted  shttuld  be  widely  and  tVeely 
extirpated.  If  the  growth  has  eaten  into  the  antrum  or  has  travelled 
back  so  as  to  invade  the  pterygoid  region,  removal  of  the  whfile  Ixine 
18  njo.st  likely  to  heneiit  the  jiatieuL  More  rarely  a  squamous  epitlie- 
lioma  attacks  the  jaw  from  the  lip  or  face.  This  happens  nnich 
more  often  in  the  case  of  the  lower  Jaw.  Another  variety  of  et)ithe- 
lioma  met  with  here  is  llie  tubular*  variety  (cyliu<lric.al  or  aden*iid 
carcinoma),  which  iteginK  in  t!ie  ijiucouij  mendmineof  the  antrum  or 
nose.  It  it»  niarkeil  by  rajddity  of  growth  and  invasion  of  the  sur- 
rounding parts,  and  is  thus  of  grave  progno.sis, 

o.  Dentigerous  Cysf;^. — These  are  formed  Ity  a  cidlectif>n  of  serous 
fUiid  t^kking  place  during  the  development  of  a  tooth,  nearly  always  a 
permanent  one,  which  has  not  come  through. t 

Tliere  are  two  varieties  uf  tbcHe  cy^t.s;  one,  the  ciimnmncHt,  is  cystic 
only,  consisting  of  an  outer  bony  shell  of  varying  thickness  mid  an 
inner  membranous  one.  The  tooth  may  be  well  formed  or  a  small 
8haf)e]e.«'s  calcihed  ma.^^s:  its  crown  usually  project^J  into  the  sac,  ver- 
tically or  horizontally. 

The  following  points  are  of  |iraetical  importance.  Thefe  cystic 
swellings  may  be  taken  IVir  solid  growths,  but  this  mistake  may  be 
avoided  by  remen)l<eriiig  lluit  when  nucfi  a  swellins;  exists  there  ia 
usually  a  history  of  its  having  cemimenred  in  esirly  life,  and  that 
tljough  all  the  teetli  may  appear  to  be  present,  one  will  very  likely  he 


*  Mr.  Heatli  (Diet,  of  Surg.,  vo!.  i.  p.  S-j")  qimtes  R^l;Iiin  ns  cnlliiig  this  fcirra  ejn'- 
thdiomn  tfrfbranX,  from  its  borini;  i)r  liMrnjwiiiK  Urinteiicy. 

t  Mr.  Salter  (.Sy*/  of  Sunj.,  vul.  ii.  p.  4(W)  gives  the  fullciwinjj  lliree  circumatancea 
OS  capable  of  prorliicliig  iinpai'ti'in  of  ;i  tiHiili :  (t^  Tlie  fiKiili  nuiy  lie  tirijfin;il1y  devel- 
oped toi>  deep  in  the  Ixwly  of  tin*  jaw  — thus,  ihoiiKh  it  grow  in  the  rij;(il  ilirectiori,  it 
will  never  reach  the  tilvenhir  nnirgin;  I2>  while  il  niav  he  siilfii-iently  miperficial,  it 
titkes  an  tihlique  ilireclion  of  gruwtli,  so  (hitt  it  Ilea  envered  murenr  lewi  in  the  nxis 
of  the  iKine;  (3)  the  position  of  the  luath  and  its  line  r>f  gniwth  muy  lie  originally 
numtn],  but  from  nrrcst  of  the  devcloprjient  of  the  fnng  it  mny  fnil  to  rciich  the 
alveolar  edge. 
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found  to  he  jx  temporary  one.     Furthermore,  there  is  the  help  <Ierive<l 

frtim  puncture  with  n  fine  trocar.* 

Tlif  trt-atment  consists  in  exposinp  the  surfnee  of  ti»e  cyst  hy  tuniinp 
tJie  ]i|i  up,  i>r  hy  makin^i  incisions  throuph  this  as  Bmall  as  possihle, 
tlien  in  cutting  away  freely  (with  bone-forceps  aided  by  a  J-inch  tre- 
phine if  needful)  Uio  walls  of  the  cyst.t  so  as  to  examine  its  contents, 
and  then  di^rging  out  the  tooth,  often  the  most  difficult  part  of  the 
operation.  The  cavity  is  then  carefully  stuffed  witli  etri]»J  of  aseptic 
gauze  to  encourage  its  granulating  from  the  bottom.  Ljiler  on,  if  any 
swelling  persist,  keeping  up  deformity,  pressure  must  be  trugted  to, 
a  Hainsby'.s  truss  being  here  found  useful. 

In  the  other  variety  of  dcntij^erou!?  cy?te,  solid  growth  of  a  sarco- 
nmtous  nature  ia  present  in  addition  to  the  cystic.  The  surgeon  here 
must  use  his  discretion  as  to  opening  the  cyst,  freely  scraping  out  the 
growth  ikn<l  thfU  ap|ilying  the  ciiutery  or  zinc-chloride  paste,  or  re- 
moving the  bone  itself.  If  the  ouse  is  of  any  duration,  if  the  growth 
is  soft  an<l  inuking  rapid  progress,  the  hUter  course  will  be  the  wiser 
one. 

G.  Enchondromat^i. — These  are  rare.  They  seem  to  commence  in 
adclesccuce,  usually  starting  from  the  surface  of  the  bone,  e.(f.,  the 
nasal,  or  from  the  antrum.  They  should  be  removed  early  and  com- 
pletely, as  they  grow  steadily,  involving  the  nose,  orbit,  frontnl  sinuses, 
and  thinning  the  cniuiid  bones. t 

7.  Osteomata, — Tlicse  are  rare  also.  Two  forms  occur:  (1)  of  the 
nature  of  an  orflinary  exostosis.  These  are  usually  ciincellous,  but 
ivory  ones  arise  from  the  superior  maxilla  as  well  as  from  tlie  orbit 
find  frontal  sinuses.  Ciccnsionally  they  are  symmetrical.^  Their 
growth  is  usually  slow.  If  they  occur  in  young  subjects  tht?y  should 
be  attacked  while  smnll.  The  ivory  exostoses  are  occasionally  found 
loose  on  laying  open  the  antrum,  as  is  the  case  with  those  in  the 
frontal  sinuses.  (2)  Diffuse  osteomata.  These  are  intermediate  in 
li:irdne?8  between  cancellous  and  ivory  exostoses.  They  have  often 
bruail,  ill-defined  bases,  and  are  often  multiple  and  symmetrical.    As 


*  Mr.  Fearn,  of  Derby,  was  candid  rnotigh  to  publMh  n  caw  of  thin  luiKtake  in  dia^- 
nofjii)  in  the  cas«  of  llie  luwerjiiw,  Brit,  Med.  Jouiii.,  .\iigust  27,  1864.  The  n»ecimen 
is  ftgured  iti  Mr.  Healli'n  Injuries  and  Difftiacg  of  ihe  Jair«,  p.  162,  and  bHowb  well  how 
eufli  a  niismke  mi^'ht  have  nrisfn. 

t  A  good  illustmlinii  oriliis  c-nmlitiim  will  be  fuund  in  Mr  Bryant'i  Surgery,  vol.  i. 
Fig.  194. 

J  GoihI  inMances  of  what  liiesti  enehnndromBtn  niuy  come  to  lire  given  by  Mr.  Mor- 
gan's cuw,  Ouy'»  IJiKfp.  liqif.,  18J2;  Mr.  Heaili's  lH»ta»t»  and  Injuries  iij  Ikt  Jan*,  p. 
2^1,  will)  un  e-tceilfiu  illiMrHlioii,  Fig.  lOT. 

i  In  Mr.  Hmchiiimm's  Vlinieut  Surgery,  vol.  i.  |i.  11,  Fipa.  3,  4,  will  Iw  funnd  admi- 
rable illiistmiintii*  ornymmetrical  ex«i»loBe«  rmni  the  upper  jnw. 
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they  tend  to  produce  hitleous  deformity,  and,  though  slowly,  most 
distressingly,  to  destrf>y  !ifo,  thoy  should  In;  attacke<l  vvliik-  siindl.  Mr. 
Pollock*  quotes  Mr.  Slauley  t  ai<  nn  authonly  fur  the  fact  that  in  cases 
where  the  whole  mass  is  beyond  removal,  a  portion  may  he  cut  away 
with  present,  if  not  permanent,  benefit.  This  can  only  apply  to  osteo- 
niata  of  purely  hyi>ertroi>hic  nature.  Where  the  bony  growth  is 
tipped  with  cartilage  every  atom  must  be  removed  for  the  operation 
to  be  of  any  bi-nefit.  Well-inade  osteotomes  and  drills  worked  by  a 
dentist's  instnmient  may  be  of  much  service  here,  the  grent  object 
being  to  drill  a  number  of  bodes  in  <liflerent  directions  through  the 
growth,  and  then  U*  cut  throufrh  the  intervening  bone  with  well-made 
osteotomes  and  u  mullet,  (hie  *if  the  chief  risks  is  that  of  iutra-cranial 
intlannnation,  especially  if  the  growth  has  involved  the  interior  of 
the  skull. 

Quasliona  arittinff  before  At(em}t(inij  Rnnm-al  of  the  I'jypei'  Jaw. 

(i.)  Is  the  growth  cystic  or  solid  ? 

(ii.)  What  is  the  relatiiin  of  the  growth  to  the  jaw?  Did  it  begin  on 
one  of  the  surfaces  of  tlie  jaw,  within  the  antrum,  or  behind  the  jaw? 

(iii.)  I.»  the  growth  one,  whether  niulignnnt  or  not,  that  it  is  wise  to 
attenipt  its  removed  ? 

(i.)  Is  the  Growth  Cystic  or  Solid?— Cases  already  quoted 
at  p.  270,  show  that  mistakes  may  arise  here.  Mr.  Heath  gives  a  case 
under  his  own  care  in  which  caseous  pus,  after  suppuration  in  the 
antrum,  was  taken  for  a  solid  growth  and  the  jaw  removed.  As  the 
diagnosis  is  evidently  most  didieult  in  some  cases,  the  surgeon  should, 
in  all  cases  of  d<uiht,  explore  with  a  trocar  and  cannula,  a  drill  and 
brad-awl.  in-fore  be  iii;ike.s  iiu'isions  vvtiich  may  be  iptite  unealliul  for. 

(ii.)  What  is  the  Relation  of  the  Growth  to  the  Jaw  ?— Did 

it  begin  on  one  of  the  surfaces  of  tlie  jaw,  within  the  antrum,  or  behind 
the  jaw  ? 

In  some  cases  it  is  quite  imiiossJble  to  be  sure  on  this  point  up  to 
the  time  when  the  flaps  are  reflected,  or  till  tlie  jaw  itself  is  removed. 

The  following  points  may  lie  useful  in  aiding  a  decision  as  to  the 
relati«>n  of  the  growth  to  the  jaw  : 

If  the  growth  began  on  the  surface  of  the  jaw — e.g.,  the  nn^al  or 
malar  process — there  will  probaljly  be  a  history  of  a  Ium|>  noticed 
here  first,  very  likely  after  a  lilow,  and  any  evidence  of  the  antrum, 
nose,  palate,  and  orbit  being  involved  \vill  be  deferred  till  late.  On 
lifting  up  the  cheek,  masses  of  growth  will  very  probably  he  found 
growing  down  between  the  cheek  and  gums,  but  not  altering  the  line 

♦  Sjfrt.  i^Siirg.,  vol.  ii.  p.  636. 
t  Diaeata  nj  Hontt,  p.  6. 
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or  affectiog  the  structure  of  the  alveolus,  unless  it  commenced  in  it  or 
just  ahove  it. 

If  Ifie  prowth  began  in  the  nntruni  the  cheek  is  more  slowly  swollen, 
!iii*l  the  swelling  is  deeper  and  less  defined.  The  different  walls  and 
boumlaries  of  the  cavity — viz.,  the  orbital,  na.s:il,  fucial.and  zyjjomatic 
— are  expaiitled  sitt'iKJily  and  with  a  varyiii;^  rapidity  ;  while  the  pal- 
ate is  depressed  and  the  alveolar  border  displaced  and  the  teeth  line 
rendered  irreirular. 

If  tho  growth  began  beliind  the  antrum— f ■.</.,  in  the  basilar  [irocess 
of  the  sphenoid,  or  the  pterypo-muxillary  fossa- — in  many  cases  a 
history  will  be  piveu  of  polypi  removed  from  the  nose  or  pharynx 
some  time  before,  perhaps  recurring  soon  ;  the  upper  jaw  is  pushed 
forvvard:<,  and  in  some  cases  there  is  but  little  alteration  in  its  outward 
shape.  But  this  is  by  no  means  constant.  Not  uufrm^uently  the 
up]Kr  jaw  will  be  so  altered  by  pressure,  its  processes— «.</.,  the  molar 
— so  thinned,  flattened,  and  expanded  that  it  may  well  he  thought 
that  the  disease  began  in  the  bone  itself.  And  this  mistake  is  the 
more  excusable  when  it  is  remembered  how  easily  a  growth  situated 
behind  the  antrum  may  make  its  way  into  this  cavity  either  by 
absorbing  its  walls  or  by  entering  it  through  the  ojiening  into  the  nose. 

If  the  growth  has  begun  behind  the  antrum,  starting  from  the  base 
of  thf  skull,  symptoms  pointing  to  blocking  of  the  nose — viz.,  pain 
here,  in  the  orbit  and  brow  ;  epipluira  from  bluoking  of  the  niisal  duct, 
inU'rference  with  niisal  breathing,  epistaxis,  etc. — will  most  probably 
be  present,  yet  it  must  be  remembered  that  many  of  these  symptoms 
will  iie  l)rought  alrout  by  a  growth  within  the  antrum  increasing 
rapidly. 

It  is  unly,  I  think,  when  the  surgeon  (inds  no  evidence  of  the  growth 
beneath  the  skin,  or  i>f  its  originating  on  the  surface  of  the  bone,  no 
depression  of  the  (tulute.  Hn<l  no  irreguhirity  of  the  alveolar  margin, 
or  dis|»laeenient  of  the  teetli,  that  lie  can  say  that  the  growtli  is  prob- 
ably behind  tlie  antrum. 

(iii.)  Ig  the  Growth  one,  whether  Malignant  or  not,  that 
it  is  wise  to  Attempt  its  Removal?— Wbile  every  ciise  must 
be  decided  upon  separately,  and  while  it  would  be  most  absurd  and 
misleading  to  lay  down  iiard-and-faat  rules,  the  following  are  not 
unworlhy  of  attention: 

Favorable  C»»M.— G^rawths  with  a  duration  of  years,  not  months, 
hard,  well-defined,  limited  to  the  jaw,  and  the  skin  over  the  growth 
perha[ts  thinned  from  jjressure,  and  altered  in  color,  but  still  movable 
over  the  parts  beneath. 

Unfnronihle  CrisfJi.  —  History  of  a  few  months'  duration  ;  growth  soft, 
vascular,  ill-defined;  intfgumenls  involved  and  fixed;  naso-]>harynx 
invaded  ;  extension  into  orbit  or  temple — e.g.,  soft,  semi-elastic  swell- 
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ing  noticed  behind  malar  bone  in  temporal  region ;  extension  to  the 
8ub-maxillary  and  cervical  glands ;  origin  of  the  growth  behind  the 
jaw,  rather  than  on  it,  or  within  tlie  antrum. 

Occasionally,  a  growth,  unfavorable  at  first  sight,  from  its  large  size, 
will  be  found  to  have  j)rotruded  on  to  the  face  without  involving  the 
parts  around,  and  especially  those  behind. 

The  history  must  be  carefully  examined  into.  If  it  be  doubtful 
where  the  growth  began,  whether  it  has  invaded  or  only  crept  towards 
the  nostril,  the  surgeon  will  inquire  as  to  the  existence  of  deep-seated 
pain,  stuffiness  in  the  back  of  the  nose,  loss  of  smell,  interference 
with  nasal  respiration,  epistaxis,  etc.  Again,  the  existence  of  any 
swelling  near  the  inner  canthus  will  point  to  extension  towards  the 
ethmoid  and  base  of  the  skull. 

Complete  Removal  of  Upper  Jaw  (Fig.  58).— The  patient 

having  been  brought  carefully  *  under  an  anaesthetic,  and  duly 
propped  up,  the  face  shaved,  and  the  head  raised  and  turned  over 
towards  the  opposite  side,  the  surgeon  takes  this  opportunity  of 
examining  more  completely  the  attachments  and  limits  of  the  growth, 
and  decides  whether,  owing  to  its  vascularity,  it  will  be  wiser  to  per- 
form a  preliminary  laryngotomy  and  plug  the  back  of  the  pharynx, 
infra. 

The  incision,  which  goes  by  the  name  of  Sir  W.  Fcrgusson,t  is  then 
made  through  the  centre  of  the  lower  lip  (an  assistant  controlling 
the  opposite  coronary  while  the  one  in  the  flap  is  commanded  by  the 
surgeon  himself),  round  the  ala,  and  up  along  the  si<lc  of  the  nose  to 
the  inner  canthus,  and  then  outwards  just  below  the  margin  of  the 
orbit,  as  far  as  the  malar  prominence.  The  flap  thus  marked  out  is 
then  reflected,  and  though  no  large  vessels  are  cut,  the  htemorrhage  is 
<»ften  free,  especially  in  cases  of  rapidly  growing  tumors  which  have 
thinned  the  bone.  Spencer  Wells's  forceps  are  applied  to  the  larger  of 
these,  while  the  flap  is  being  reflected  these  are  secured,  and  an  assistr 
ant  makes  8ponge-j)re88ure  if  needful  upon  the  flap  to  arrest  oozing, 
while  the  surgeon  divides  the  bone  in  the  following  order,  the  ala  of 


*  As  ill  excision  of  the  tongue,  the  atwistant  to  whom  the  anaesthetic  is  entrusted  is 
second  onlv  in  importance  to  the  surgeon.  He  Hlioiild  watch  most  carefully  for  tlie 
firxt  signs  of  flagging  of  the  pulse,  and  meet  this  by  injections  of  ether  or  brandy. 
Any  evidence  of  blood  going  down  the  throat,  dyspnwa  (ns  shown  by  venous  stasis  of 
the  cheeks),  lividity  of  the  lips,  or  respiration  shoit  and  fixed,  must  also  be  looked 
out  for. 

t  First  recommended  by  Dieflenbach.  Its  advantages  over  such  a  one  as  Lister's  are 
very  great — viz.  (1 )  only  the  terminal  branches  of  the  facial  nerve  are  divided;  (2) 
only  branches  of  the  facial,  not  its  trunk,  are  cut ;  (3)  the  scar  left  is  much  less  con- 
Kpieuous,  as  the  incisions  are  placed  in  the  natural  feature-folds. 

18 
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the  nose  being  first  detached  from  the  bony  margin,  and  the  f>erio8- 
teum  of  the  floor  of  the  orbit  freed  : 

(1.)  The  junction  of  the  jaw  with  the  mal.ir  bone  is  divided.  The 
line  for  the  saw  is  marked  out  with  tiie  knife  upon  the  bone  just  in 
front  of  the  origin  of  the  ninsseter.  W'ttli  a  stronjr-backed  saw  (Fer- 
gupson's  or  Adams's  osteotomy  saw)  tliis  line  is  converted  into  a  deep 
groove  and  the  rest  of  the  bone  quickly  severed  with  forceps,  tlie  left 
forefinjrer  phiced  ui>on  the  margin  of  the  orl>it  steadying  these  instru- 
ments and  preventing  any  damage  to  the  eye.  This  bone  section  is 
practically  in  a  line  with  the  spheno-maxilhiry  fisfiure  (at  the  lower 
and  outnr  part  of  llie  orbiti,  and  fhouM  full  into  it. 

(2.)  The  nasal  j^rocess  of  the  superior  nuixilln  is  next  severed  by 
cutting  n  twiw-groove  across  it,  and  then  placing  one  blade  of  the  for-  ] 
cepp  insi<lo  the  nostril  and  the  other  again^'t  the  inner  angle  of  the 
orbit,  tht'  sioft  parts  being  first  a  liltle  freed  and  carefully  ki-pl  out  of  I 
tlie  way  with  the  left  thund>-nail. 

(3.)  The  central  or  a  lateral  incisor  being  next   drawn,  the   mouth 

ie  widely  opened  with  a  gag,  and  an  incision  is  made  with   a  stout 

gcnlpcl  along  the  middle  line  of  the  hard  palate  up  to  the  teeth,  and 

then  another  transversely  outwards  at  the  junction  of  the  hard  and 

soft  palate,  towards  the  luoUir  teeth  t>n  tlu-  side  aflectecl.     The  w>{ij 

_      .J.  palate  is  then  detached  with  a 

Fio.  58.  ,     ,       ,  ,  ...  I 

scaljiel  or  olunt-poniled  scissors, 

and    thus   ])reBerved    when    the! 

bone  and  growth  are   wrenched 

away.     The  hard   palate  is  theL 

deeply   notched   with     the   gaw« 

introducfd     through    the    nose 

opposite  to  the  tooth  which  has 

been  drawn,  and  severed    with 

bone-forceps,  one  blade  of  which 

is  introduced   within    the  nose^' 

llie  nthcr  into  the  mouth.    If  a 

chisel    or  osteotome  is  now   in- 

scrteil  into  tiic  ditlcrcnt  lines  ofj 

bone  secti4)n,  the  bone  is  loosened] 

with  rt  series  of  quick  and  CJire- 

ful  levering  niovements,    while 

finally  lion-forceps  being  made  to  bite  firmly  into  iIil-  hard  palate  and 

the  ntalnr  aspect  of  the  bone  just  below  the  infra-orbital  forjinipn,  the 

bone  is  detached  by  M  few  wrcnehiug,  riH-king  movements   upwardsj 

and  downwards,  and  latertUly,  while  the  Icll  loretinger  detaches  any 

Boft  jiarts  whieh  retJiiu  the  bone,  the  superior  maxillary  nerve  beingj 

cut  cleunlv  with  scissors. 


.>Nl 


K*;iucivbI  i>r  upper  Jaw.    Hcaocllun  of 
flap,  and  Kcclion  of  btme*. 
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When  the  bone  has  been  much  invaded  by  disease,  or  in  the  case 
of  an  aged  dead  body,  it  is  very  likely  to  come  away  fragmentarily, 
being  unavoidably  crushed  down  by  the  forceps. 

On  the  removal  of  the  bone,  the  pterygoid  fossa),  the  cavity  of  the 
nose  and  the  palate  are  examined,  and  the  sharp  spoon  applied  to 
remove  any  remaining  portions  of  disease,  or  Paquelin's  cautery 
made  use  of  to  destroy  any  of  these  which  cannot  be  otherwise 
removed. 

The  bleeding  is  seldom  free  at  this  stage,  save  in  -rapidly  growing 
cases,  as  the  branches  of  the  internal  maxillary  are  small  before  they 
reach  the  tumor,  and,  as  they  are  torn  through,  it  is  usually  arrested 
by  firm  sponge-pressure. 

Ifthereisany  doubt  about  any  of  the  growth  being  left  behind, 
some  paste  of  zinc  chloride,  made  up  with  equal  parts  of  flour,  had 
best  be  inserted  on  lint  to  which  silk  is  attached,  the  threads  being 
brought  out  of  the  mouth  through  the  palate,  and  so  readily  removed 
in  a  few  days.  But  if  the  bone  has  come  away  with  all  the  grow^th,  if 
the  surface  of  this  is  smooth  and  encapsuled,  not  ragged  or  lacerated, 
the  surgeon  Avill  do  best  to  insert  nothing  into  the  cavity.  If  oozing 
is  going  on,  or  if  there  is  reason  to  fear  intermediary  hieniorrhage, 
strips  of  iodoform  or  sal-alembroth  gauze  should  be  carefully  packed 
in,  and  removed  later  on  by  the  mouth.  But  it  is  difficult  to  keep  even 
these  sweet,  and  the  surgeon  will  do  best  to  dispense  with  any 
plugging  if  possible,  and  to  content  himself  with  brushing  over  the 
wound  with  a  solution  of  zinc  chloride  (gr.  xx-5j),  or  with  a  solution 
of  iodoform  in  ether.  The  edges  of  the  wound  are  then  brought 
together  with  a  few  j)oints  of  silver  suture,  one  or  two  of  these  being 
always  inserted  in  the  lij),  and  otliers  of  gut,  or  horse-  hair,  or  carbol- 
ized  silk.  Especial  care  should  be  paid  to  adjusting  the  red  line.  A 
little  iodoform  is  then  dusted  on  and  gauze  dressings  with  salicylic 
wool,  or  a  pad  of  boracic-acid  lint  wrung  out  of  the  saturated  lotion, 
and  kept  constantly  moist,  applied. 

During  the  after-treatment  the  j)atient  should  be  kept  well  propped 
up  to  facilitate  the  escape  of  discharges,  which  must  be  prevented 
from  collecting  by  frequent  syringing,  or,  what  is  better,  by  the  patient 
himself  often  rinsing  and  gargling  his  mouth  and  wound  with  some 
antiseptic  solution.  None  of  these  are  more  readily  used  than  the  old- 
fashioned  potassium-permanganate  lotion,  and  the  wound  should  be 
occasionally  brushed  over  with  iodoform  in  ether. 

In  those  cases,  rare  nowadays,  where  the  growth  is  of  great  size, 
owing  to  the  operation  being  deferred,  the  mouth  may  remain  open 
for  some  days  after,  but  the  power  over  the  muscles  wliich  raise  the 
lower  jaw  is  gradually  regained.  The  lost  sensation  is  usually  restored, 
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and  the  resulting  deformity  is  often  very  slight*  Later  on,  wht-n 
the  parts  are  soundly  healed,  the  skill  of  a  deutiet  is  called  in  In  fit  on 

a  totvth-pl.ite.t  and  obtunitor  if  needful. 

Partial  Extirpation  of  the  Upper  Jaw.— Operations  for 

removal  of  an  epulis  with  the  alveolar  border  have  been  described  at 
p.  2G.S,  and  one  for  opening  up  and  exploring  the  antrum  is  given  at 
p.  292. 

If  the  surm^on  find  ihat  the  lower  part  only  of  the  u|>perjaw  nee<l 
he  removed,  abundant  ruuin  will  he  given  by  dividing  the  upper  lip 
in  the  middle  line,  prolonging  this  round  the  columella  into  the  nostril 
on  the  disejiped  side.  By  defaehing  the  nose  and  dissecting  up  the  Hap 
of  cheek  the  facial  surface  of  the  jaw  can  be  well  exposed. 

Again,  if,  after  exposing  the  whole  jaw  by  Sir  W.  Fergneson's  inci- 
sion, the  surgeon  finds  that  the  orbital  plate  can  be  spared,  a  horijMmtal 
saw-cut  is  made  just  below  the  infra-orbital  foninien  and  the  bune  cui 
through  with  a  cliiscl  and  a  few  taps  of  a  mallet.J 

When  the  orbital  and  nasal  parts  of  the  upper  jaw  are  involved  and 
the  lower  alveolar  jtortions  are  sound,  thes«'  latter  may  be  thus  pre- 
served. A  cheek  flap  being  reflected  by  an  incision  through  the  lip 
and  upwards  to  the  inner  canthus  ah)ng  the  nose,  the  nasal  and  malar 
processes  ard  divided  while  the  eye  is  duly  protected.  A  horizontal 
Baw-cut  is  tlien  made  above  the  alveolar  jirncess,  outwanls  from  th«i 
no.se,  and  aniither  carried  upwards  from  Ujc  outer  end  of  Uiis,  to  join 
the  incision  through  the  malar  process,  being  made  cither  with  the 
saw  or  chisel.  The  piece  of  bone  thus  mapped  out  is  loosened  with  a 
chisel  or  elevator,  and  either  j»rised  out  with  the  latter  instrument,  or 
wrenched  downwards  and  outwards  with  the  lion-forceps. 

Several  other  oi>erations  involving  partial  removal  of  the  upper  jaw 
are  given  under  the  treatment  of  iia.'iii-pharyngeal  polypus,  p.  287- 

DifQculties  and  Dangers  during  the  Operation. — Tliese  have 
been  already  alluded  to :  the  cliief  are — 

1.  Shock.* 

2.  Hiemorrhage. 

*  No  skin  iw,  of  oounw,  removwi,  even  if  it  nppvan  to  b«  venr  rediindnnt;  it  rarely 
slonglis,  wive  when  the  stretching  has  ti*en  extreme,  or  when  it  ha-"*  lieen  Deedfnl  to 
apply  the  cikiiiery  to  the  llnp.  When  the  growth  has  invarieil  the  <>kin  over  it,  &  hideous 
fistdlii  IN  left,  which  must  be  cinseti  later  on,  if  the  patient  survives,  whieh  he  seldofn 
does  ii!  tf>p.*«?  cases. 

t  -Mr.  [iutoher  {lot.  tapru  ni.,  p.  270 1  in  one  case  preserved  the  last  molar  UmaU  nnd 
part  of  tlie  tiiheroHily  as  a  Gxed  point  for  a  tooth-plate,  intending  to  have  removed 
this  if  tlie  dJM^asc  reciirreil  in  it  subse<iuently. 

X  The  urbiinl  phitc  should  always  l»e  left  if  poesible.  As  Mr.  Butlin  {toe.  mpro  efL, 
p.  134)  pninta  out,  when  the  floor  of  the  orbit  ha»  been  removed  there  oAen  rtsnila  not 
only  !«eriou»  disfignrement,  l«it  much  iwlenmnf  the  lower  lid,  and  an  unhealthy  cun- 
diliou  of  tlje  eye  itself,  which  may  be  destroyed. 
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3.  Breaking  down  of  the  bone  in  the  lion-forceps. 

4.  Outlying  pieces  of  growth  either  in  the  pterygoid  or  other  fossa;, 
or  in  the  temporal  region,  or  far  buck  in  the  roof  of  the  nose. 

Possible  Causes  of  Failure. 

1.  Prolonged  shock.  Inability  to  rally.  Besides  the  usual  applica- 
tion of  warmth  and  injections  of  ether  and  brandy,  feeding  by  nutri- 
ent enemata  or  by  a  tube  passed  by  the  mouth  or  by  the  opposite 
nostril  should  be  early  resorted  to,  especially  in  the  case  of  elderly 
patients,  or  in  those  much  let  down. 

2.  Secondary  huemorrhage.  If  this  is  severe,  resisting  the  use  of  ice, 
etc.,  the  wound  must  be  opened  up,  and  if  no  definite  bleeding  point 
be  found,  firm  plugging  must  be  resorted  to,  either  with  carbolized 
sponges  dusted  with  iodoform  and  tannic  acid,  or  strips  of  aseptic 
gauze  wrung  out  of  turpentine.  These  steps,  and  i>ressure  on  tlie 
common  carotid,  failing  to  arrest  the  haemorrhage,  ligature  of  tliis 
vessel  or  of  the  external  carotid  must  be  employed. 

3.  Cellulitis  and  erysipelas.  These  grave  complications  are  likely 
to  set  in  when  the  patient  is  aged  or  much  broken  down  in  health, 
with  impaired  viscera,  or  when,  owing  to  extensive  removal  of  bone — 
e.g.,  having  to  saw  through  the  zygoma  and  loosen  the  outer  wall  of  the 
orbit,  the  surgeon  opens  up  deep  planes  of  cellular  tissue,  which  cannot, 
from  the  surroundings,  be  kept  aseptic,  most  troublesome  burrowing 
in  the  neck  probably  following.  To  cut  cellulitis  short,  free  scarifica- 
tion with  small  incisions  should  be  made  use  of  early  so  as  to  unload 
the  parts,  and  abscesses  should  be  opened  at  once. 

4.  Lung  trouble.  Broncho-pneumonia  from  inhaling  septic  matter 
is  here,  as  after  removal  of  the  tongue,  a  decided  risk.  In  this  case, 
also,  the  treatment  is  mainly  preventive,  by  using  every  endeavor  to 
keep  the  wound  sweet,  by  the  means  already  given,  p.  275. 

5.  Inflammation  of  the  brain  or  its  membranes. 

6.  Recurrence. 

Mr.  Butlin  *  has  lately  shown  that  the  total  mortality  after  removal 
of  the  upper  jaw  is  nearly  30  per  cent. — a  very  large  mortality,  equal 
to  that  of  amputation  of  the  thigh  in  the  upper  half  (^for  disease),  or 
perhaps  exceeding  it.  He  goes  on  to  remark  that,  if  we  are  to  reduce 
this  mortality,  "  we  must  adopt  two  courses  in  the  after-treatment,  first, 
such  means  as  will  render  the  wounds  aseptic ;  second,  regular  and 
sufficient  administration  of  food." 

With  regard  to  the  recurrence,  Mr.  Butlin  considers  the  prospect  as 
very  gloomy,  only  four  cases  out  of  sixty-four  (in  which  the  result  is 
recorded)  being  able  to  be  considered  successful — i.e.,  having  remained 
cured  for  three  years. 

*  Oper.  Surg,  of  Mai.  Die.,  p.  130. 
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OPERATIONS  FOR  NASO-PHARYNQEAL  POLYPUS 

(Fij:s.  r.«t,  <U),  (51  ), 

Attachments  and  Relations.— The  gurjreon  should  considt 
these  carefully  before  deciding  what  oiieruUon  he  will  adopt  for  ni 
of  theao  most  dnngerous  j^rowtliR. 

These  will  vary  nccordinp;  to  the  duration  of  the  polypus.    The  prlJ 
tnary  atUuhnients  of  the  growth  start  much  more  frcrjucntly  from  thi 
base  of  the  skull,  arisiiifr  in  the  thick  periosteum  covered  l)y  mucous^ 
mcmbnuio  which  covers  in  the  ronf  of  iho  nose  and  top  of  the  pharynx, 
especially  the  adjacent  jjarts  of  the  basi-sphenoid  and  basi-occipit 
L4'ss  frctiuciitly  they  may  arise  in  the  pU'rypoid  fofsa  and  atljacet 

Fio.  59  • 


fP 


iii> 


Nftso-phdryngetl  pdlyrus  «nr1nrlnK  frf  m  'l»i'  *""*  of  ihe  skull.    In  ihe  iphcnoldal  glnos 
is  seen  a  siiinllcr  polypits.    ( Mai»tV) 

plates,  or  from  around  the  ]»ost»rii»r  uares.  Dr.  Sands f  points  out 
that  the  region  in  whiclj  a.  iiasu-pJiaryn^cal  polyjms  can  originate  is 
one  of  narrow  limits,  corresponding  with  the  margins  of  the  posterior 
nares  and  the  summit  of  the  pharynx.     It  is  thus  one  tliat  can  l>e 

*  This  wiiod-cui  Is  tnketi  fnun  one  uf  Pr.  Kibin  Mass^'s  figures:  T1ii»e  dn  Polypn 
ntuo-plmnjnijitnB.     I'nris,  18<i4. 

f  "On  Nn.so-Phnrvngeiil  I'olyiii":  Dr  Hm*vn-f^^tinri1'i<  Areh.  of  Sei.  onr/  Prnrt. 
Mfd.,  Mo.  <>,  Acciiriliiig  tu  I)r,  Snndi'^  iJiese  fmlypi  tuny  mlso  xpriog  from  the  apex  of 
the  |)elroii9  (tone  and  ihe  greal  wing  of  tiie  MpUenuiil. 


NA80-PHAKYNGEAL   POLYPUS.  279 

satisfactorily  explored  with  the  finger,  and  by  this  means  a  polypus 
should  be  detected  in  its  early  stage  and  removed  safely  while  yet 
small. 

While  the  above  are  the  most  frequent  primary  attachments  of  the 
growths,  it  should  always  be  remembered  that  when  one  of  these  polypi 
has  existed  for  some  time,  when  they  are  sloughy,  when  previous 
attempts  have  been  made  to  remove  them — under  these  conditions 
the  growth  is  very  likely  to  have  taken  on  secondary  attsichments.  A 
common  instance  of  these  is  seen  when  a  growth  springing  from  the 
base  of  the  skull  forms  adhesions  to  the  pterygoid  fosste. 

If  secondary  attachments  are  made  out  to  exist,  the  next  question 
will  be.  How  far  are  these  intimate  and  close?  How  far  is  the  growth 
not  only  in  contact  with,  but  how  far  has  it  actually  absorl>ed  bones, 
such  as  those  of  the  nose  ?  How  far  has  it  got  into  the  antrum  and  thus 
come  to  resemble  closely  a  growth  of  the  upper  jaw?  It  is  obvious 
that  if  the  growth  is  mainly  limited  to  the  nose,  if  the  bones  of  this 
cavity  are  chiefly  affected,  it  is  through  the  nose  that  the  polypug 
should  be  attacked.  Again,  swelling  of  the  cheek,  with  protrusion  of 
the  eye,  will  point  to  an  operation,  osteoplastic  or  otherwise,  on  the 
upper  jaw.  In  the  same  way  extension  of  the  growth  into  tlie  zygo- 
matic and  temporal  fosste  will  render  the  prognosis  unfavorable. 
Finally,  any  symptoms  pointing  to  softening  of  the  base  of  the  skull 
and  implication  of  the  membranes — e.g.,  headache,  tendency  to  coma, 
convulsions,  with  evidence  of  pyrexia,  will  be  conclusive  against  any 
operation,  even  when  most  carefully  performed. 
Methods  of  Removal. — Amongst  these  are — 
(i.)  Avulsion. — In  a  few  rare  cases  where  the  growth  is  small, 
where  the  pedicle  is  distinct  and  narrow,  and  wliere  it  rises  from  a 
point  within  reach,  it  may  be  torn  away  with  suitably  curved  forceps 
introduced  either  by  the  nose  or  by  the  mouth,  aided  in  either  case 
by  a  finger  passed  behind  the  soft  palate. 

This  method  is  only  suiUible  to  the  above  cases,  nnd  in  none  is 
without  danger.  Mr.  Cooper  Forster's  interesting  case  *  is  a  striking 
instance  of  this.  Attempts  liaving  failed  to  remove  the  polypus  with 
a  wire  loop,  Mr.  Forster  introduced  a  pair  of  blunt-pointed  strong 
forceps,  and  twisted  off  several  large  pieces,  enough  to  fill  the  palm  of 
the  hand.  These  were  very  adherent,  and  required  a  great  deal  of 
force  to  detach  them.  There  was  much  haemorrhage.  Severe  headache 
quickly  followed,  then  a|>liasia,  restlessness,  convulsions,  and  death  on 
the  twelfth  day.  General  arachnitis  was  found,  with  sloughy  softening 
of  the  brain,  about  Broca's  convolutions.  Tiie  growth  occupied  the 
left  side,  filling  the  space  between  the  greater  and  lesser  wings  of  the 


*  Clin.  Soc.  Tram.,  vol.  iv.  p.  159. 
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sphenoid,  the  orbital  plate  of  the  frontal,  and  the  cribriform  plate  of 
the  ethmoid.*  From  the  ntxsal  fopsa!  it  had  extended  hy  the  ^phenoidftl] 
iis&ure  into  the  back  of  the  urbit,  but  witljout  damaging  the  optic  nerve,  j 
The  cribriform  plate  of  the  ethmoid  vras  brolten,  there  being  a  pmall 
opening  j\t  its  back  part  from  which  a  fracture  extended  forwards.  It 
seemetl  iieyond  doubt  that  tbis  fracture  hiul  been  etk-cted  wliib^  the 
growlli  was  being  torn  away. 

Tlie  serious  hicmorrhage,t  and  the  probable  incompieteness  of  tiifij 
operation,  are  also  strongly  again!*t  making  use  of  avulsion. 

It  is  only  right  to  state,  while  tlie  subject  of  avulsion  is  under  con- 
sideration, that  Prof.  Syme  wa6  strt)ngly  m  favor  of  this  method  for 
naso-jiharyngeal  polypi.  In  three  cases  wliich  he  lias  briefly  recorde<i  J 
he  employed  the  ordinary  forceps  used  for  mucous  polypi,  intrinluced 
through  the  nostril,  assisting  their  actitui  by  the  fore  and  middle  fingera 
of  the  left  hand  introduced  behind  the  soft  palate.  He  describes  tlio 
bleeding  as  being  profuse,  in  one  case  "  fearful."  The  afier-ro.'*ult  of 
only  one  cjise  is  given,  this  being  known  to  be  successful  fof  some 
years  after  the  oi)enition. 

The  patient  here  had  ln-en  umler  the  care  of  Sir  B.  Brodie.  Mr, 
Travcrs,  Mr.  B.  Cooper,  and  Mr.  C.  Hawkins,  who  all  agreed  as  to  the 
impropriety  of  attempting  any  opcmtion.  The  size  of  the  tnmor  is 
not  given.  It  is  clear  that  Prof  Syme's  method  could  only  be  success- 
fully adopted  in  eases  in  which  there  was  a  distinct  pedicle,  in  which 
the  growth  was  one  of  moderate  size,  and  free  from  secondary  adhe- 
sion, springing  either  from  the  bjise  of  the  skull  or  the  posterior  nares, 
and  invading  the  nast^pharynx  only. 

While  it  is  only  right  that  tl»ese  cases  should  be  remend)ered,  it  is 
much  to  be  wished  that  the  after- histories  of  two  of  them  had  been 
more  fully  given.  . 

(^ii.)  Ligature. — Thisagaih  is  only  suitable  to  very  few  cases — e.g.^  ^M 
where  the  pedicle  is  distinct  and  fairly  thin,  and  where  the  growtli  ^^ 
has  contracted  no  adhesion.    In  addition  to  the  probability  of  return 
in  the  pedicle,  the  fcetor  which  accompanies  the  sloughing  process  is  ^H 

*  It  b  noievorthv  thnt  though  tlii*  Uii^  growth  (Mr  Forater  describes  it  as  ''u 
enormous  init9»  aruniul  wliii-h  ii  was  itii|t4i«<ible  I  ouuid  get  llie  wir«"|  ihtre  exleit- 
stTeU  im|>lic«ted  the  bii^e  of  ih«  skull,  it  only  a(i|)eared  estcniallv  as  •  firm,  Aeshj 
polyyniA,  filling  up  a  lai^  part  of  the  left  m^tril,  but  apparently  not  |>re»«ine  tiiiK'b 
Dptm  the  right  i>ne.  There  was  do  dilaiatton  of  any  |fAn  of  the  fare,  no  fulueea  of  the 
palate,  nor  any  pn>jection  in  the  throat. 

t  .\ceon1ing  to  Pr-  Sand-s  Dtipiirtrvn  Uiet  a  case  from  hamorrhage  aAer  an  attempt 
to  remove  a  polypus  by  forceps,  in  which  he  succeeded  in  rMBOving  only  a  few  frag- 
nenta.  If  this  niethod  is  ever  made  u»e  of,  it  might  be  wise  to  first  p^rfiora  laryo* 
gotomy,  and  ping  the  fouces  with  «  it|M3nge. 

t  Otaen.  w  Ctin.  Sary.,  p.  130  tiaeq. 
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a  most  st-rious  drawback.*  If  the  ligature  wer?  to  be  used  at  all, 
every  atteinjit  sbnuld  be  made  !o  get  rid  iif  tl«e  gruwtli  ut  tljc  tiiin.'  by 
attacliing  the  ligature  after  it  is  placed  ruviiid  tbe  pedicle  to  a  suitable 
^fHHeur,  and  so  removing  it.  Care  inuHt  be  taken  in  such  cn»os  to 
prevent  the  growth,  when  the  pedicle  in  divided,  lalling  ujion  tiie 
lurynx. 

(iiij  Galvanic  Loop. — In  tlie  very  few  cases  where  ligature  e;in 
be  tried,  this  mndificalioii  would  pr<ib:ib!y  be  the  best.  But  even  here 
the  pedicle  would  be  left,  unless  ttie  surgeon  possesses  s]>eei:il  in-itru- 
inents,  such  as  the  po^t-nasal  galvano-cauiery,  and  experience  in 
using  it. 

Tlie  following  case,  which  waa  under  the  cure  of  two  Italian  sur- 
geons*, is  thus  reported  in  the  Syd.  Sot;.  Bien.  Rrii\,  1871,  1872,  p.  2.'i(J. 
Unfortumittdy,  as  is  so  often  the  case,  the  result  is  not  given. 

The  tumor  was  round,  very  bard,  smooth,  and  attached  by  u  bn>ud 
pedicle  to  the  [>b:irynx,  (lie  U}>pir  part  of  ubieli  it  (jecu[)i('d.  A  lti-1- 
loc's  sound,  introduced  through  the  nostril,  was  passed  between  tlie 
tumor  and  the  uvula  ;  one  end  of  a  silk  thread  wivf,  by  means  of  the 
sound,  carried  into  the  nose,  and  the  two  end.-^  of  a  p'atinum  wire, 
about  "J  fei't  long  and  .y<j  ineli  tiiiek,  were  fastened  to  llie  other  end. 
The  silk  thread  was  drawn  through  the  nose,  and  by  manipulating 
the  wire  loop  in  the  ruoutb,  it  was  jdaced  as  higli  as  possilile  on  the 
pedicle  ol'tl»e  tunmr.  The  ends  of  tin-  wire  were  then  placed  in  con- 
nection with  the  battery  ;  the  circuit  kept  closed  for  twenty  seconds, 
traction  at  the  same  time  being  made  on  thu  wire.  The  current  was 
now  interrupted,  and  the  loop,  which  hail  cut  into  the  luiiior,  was 
placed  more  actrurately  on  the  pedicle.  The  circuit  Wiis  again  com- 
pleted, and  the  tumor  was  cut  tlirough  at  its  base,  and  removed 
through  the  moutfi  by  the  fingers.  It  measured  nearly  2  inches  longi- 
tudinally, and  H  transversely.  The  jKitient  felt  no  .sensation  of  heat 
during  the  operation ;  it  was  not  followed  by  pain,  hiemorrhage,  or 
any  discharge. 

(iv.)  Electrolysis. — This  methocl  is  both  most  tedious  and  uncer- 
tain. It  can  only  be  used  as  an  auxiliary.  Thus,  Dr.  Sands  suggest!* 
that  after  removal  of  the  growth  ita  pedicle  might  be  successfully 
Ireatfd  I»y  electrolysis. 

Where  patients  are  weakeneil  by  repeatcfl  bleeding,  the  hsetu(>rrhage 
may  be  arretted  by  electrolysis,  and  the  growth  sufficiently  reduced  in 
size  to  allow  of  its  being  removed  through  tht*  natural  passages.  Tlie 
following  casef  waa  under  the  care  of  M.  Ciniselli: 

•  Dr.  Sandx  qoules  other  causes  of  death  iis  nol  infrt-quent — viz.,  sufTnciHion  from 
detach liieiit  of  (lie  growth,  pvirnnii,  anil  ifilcmn  of  (he  hiryiix. 

t  Sgd.  Soe.  BUn.  fUrlr.,  1S73-1874,  |i.  2'JI.  M.  CinHelli's  wule  exiiericfjce  wilh  lh« 
gnlvano  catiterr  i»  well  known. 
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Tlie  entire  wall  of  llie  phnrynx  was  foimtl  to  be  occupied  bj*  n  fleshy 
swelling  which  completely  bl<K*kf<l  up  the  left  n pert u re  of  the  nates 
and  pressed  the  epijilottis  n^'ainst  the  base  of  the  tongue.  The  start- 
inju-jjoint  of  the  tumor  could  nut  be  dipcovored.  The  patient  bein^ 
extreniely  eniiieiated  and  nna'iiiic.  any  operation  involvinn  hms  of 
blood  was  impossible,  and  therefuiv  CitiisL-lIi  determine*!  to  apply  the 
galvanic  cautery.  On  Nov.  20,  1869,  he  commenced  with  a  s^mall  bat- 
tery of  eifiht  elements.  The  reupliores,  of  steel,  were  about  41  inches 
lonfj,  and  were  ef»vere«l  with  india-rubber  to  uIkiui  1  inch  fnuu  t]ie 
ends.  The  needle  of  the  negative  pole  was  introduced  throuijh  the 
left  no.Htril  into  the  polypuH.  the  other  through  tl>c  mouth  into  the 
riglit  side  of  the  swelling,  and  the  current  was  passed  thmu^h  tlie 
tumor  for  fourteen  ujiiuites.  On  Nov.  21*,  there  commenced  a  dis- 
charge from  the  left  nostril  of  a  brownish-yellow  fluid  containing 
6hredK  of  destroyed  connective  tissue.  On  Dec.  8,  respiration  and  de- 
glutition were  more  cuay.  After  twenty  sittings,  the  ttimor  <le<-re«.sed 
so  nuich  that  in  Oct.,  1871,  there  was  only  a  slight  in<luratod  elevaliou 
in  the  posterior  inferior  wall  of  the  pharynx. 

(v.^  Excision  by  an  Operation  involving  Removal  of  Bone, 

OstaoplastiC  or  otherwise. — Tl»»;<se  tnuy  Ite  divided  as  follows: 

A.  Those  through  which  the  attack  is  made  by  the  mouth.  . 

B.  Those  by  which  the  altaek  is  made  through  the  nose. 

C.  Those  by  wliich  the  attack  is  uutde  by  removing  the  Upper  jaw, 
partially  or  completely,  or  by  resecting  this  bone  osteo-plastieally. 

A.  O/iiritlion  for  yuMt-phtinfui/fnl  Pohfpiitt  (kroiiiih  the  Mouth  (Fig.  61). 
— Thit;  operation  was  strongly  advocated  by  M.  Nelaton.*  It  consist* 
in  slitting  the  uvula  and  soft  palate  exactly  in  the  mi«Idle  line  from 
before  backwards,  then  prolonging  this  incision  along  the  centre  of  the 
posterior  hnlf  of  tlie  haril  [lalate,  going  here  down  to  the  bone;  from 
the  end  of  this  inctsittn  two  others  are  made  slightly  obliquely  out- 
wards towards  the  teeth,  also  going  down  to  the  bone.  The  flaps, 
together  with  the  periosteum,  are  then  detached,  so  as  to  form  nearly 
rectangidar  flaps.t  Two  hiv^f  holes  are  then  drilled  through  the 
hard  [)ahite,  e.'ich  well  to  one  side  of  the  middle  line,  the  intervening 
bone  is  cut  away  by  placing  the  ends  of  cutting-pliers  in  eflch  of  these 
holes,  and,  Iiy  making  lateral  cuts  back  to  the  free  border  of  the  hard 
palat*',  a  rectangulur  {tnrlion  of  the  jiosterior  half  of  the  bony  vault  is 
removed.  The  mucous  membrane  and  the  periosteum  on  the  upper 
surface  of  the  bone,  which  will  now  be  found  detached,  are  divided, 
and,  if  needful  to  get  n»ore  room,  more  or  less  of  the  vomer  is  cut 


*  M!is.s<i,  loc.  Kuprn  r'it.,  p.  53. 

t  Tliid ilelnelmieiit  ix,  att  is  well  known  in  Htajiliylcrnijhy,  difficult  |io(««eri«»rly   at  llie 
juoclioD  oTtlie  palale^,  and  would  be.<«t  be  effieitied  tiy  curved  i<cis<«cirx. 
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away.  Room  being  tlius  obttiined,  the  polypus  is  removed  and  its 
pedicle  dealt  with.  If  all  the  growth  is  got  away  satisfactorily,  the 
palate  flaps  are  united  in  the  ordinary  way  :  if  further  treatment  is 
required,  staphyloraphy  must  be  performed  later. 

The  advantages  of  this  operation,  when  contrasted  with  removal  of 
the  upper  jaw,  are  at  first  sight  considerable. 

(1)  There  is  no  deformity  left  on  the  face;  (2)  the  parts  cut  through 
are  less  important;  (3)  mastication  is  not  interfered  with  by  removal 
of  the  teeth ;  (4)  the  operation  is  less  difficult ;  (5)  the  hemorrhage  is 
less,*  no  large  vessels  being  cut  through  ;  (6)  the  growth  is  attacked 
directly  ;  (7)  through  the  gap  thus  left  the  surgeon  can  again  attack 
the  growth,  within  a  few  days,  if  he  has  been  unable  to  complete  the 
operation,  or  later  on,  if  recurrence  takes  place;  (8)  the  gap  can 
easily  be  dealt  w^ith  later  on  by  staphyloraphy,  or  by  wearing  an 
obturator. 

I  am  afraid  that  on  closer  examination  the  above  will  not  bear  the 
only  true  test.  The  first  three  are  no  doubt  of  great  value  if  the 
growth  can  be  entirely  dealt  with  by  this  method ;  otherwise,  consid- 
ering the  malignancy  of  these  growths,  the  inveterate  way  in  which  they 
recur,  if  incompletely  dealt  with,  neither  surgeon  nor  patient  would 
be  wise  in  ruiming  great  risks  for  the  sake  of  what  one  may  call  rather 
resthctic  advantages.!  There  is  no  doubt  that,  in  a  few  cases,  to  be 
mentioned  a  little  later,  where  the  polypus  is  of  moderate  size,  dis- 
tinctly pedunculated,  and  atUiched  low  down,  <•.(/.,  about  the  posterior 
nares,  or  well  forward  on  the  base  of  the  skull,  the  operation  will  be 
easier,  the  haemorrhage  will  be  less,  and  the  growth  will  be  more 
directly  attacked.  The  advantage  of  a  future  staphyloraphy  is,  like 
those  given  first,  not  of  sufficient  value  to  recommend  this  operation 
if  it  is  wanting  in  more  important  points. 

Turning  to  the  cases  themselves,  Dr.  Robin  Mass6  has  collected  J 
twenty-six  treated  by  this  method,  twelve  having  been  under  the 


*  This  is  very  doiibtrnl.  Dr.  Sands  Hoe.  supra  cit  ),  in  removing  a  polypiis  by  this 
method,  had  Kurnxinded,  wiihuiit  difficulty,  tiie  pedicle  with  an  fecniseiir-ciiain.  Tiii8 
breaking,  the  pedicle,  which  was  stout  ami  firm,  was  divided  witli  scissors  as  close  to 
the  skull  as  (lossible.  Copious  haemorrhage  followed,  and  much  time  was  eonstmied  in 
unRucceKshil  attempts  to  secure  a  large  artery  which  had  retracle<l  to  the  deepest  part 
of  the  wound,  and  which  was  inaccesxUile  to  the  ligature.  The  bleeding  finally  ceased, 
in  conseipience  of  the  prostration  of  the  patient,  who  had  several  alarming  attacks  of 
syncope.  The  growth  recurring,  it  was  removed  by  the  nietho<l  of  Maisonneuve. 
Though  it  was  not  thought  prudent  to  attempt  a  small  prolongation  which  ran  into  the 
sphenoidal  sinus,  no  recurrence  hail  apparently  taken  place  nine  mouths  later. 

f  I  may  here  draw  attention  to  the  great  freipiency  of  these  polypi  in  males,  in 
whom  the  growth  of  hair  will  largely  conceal  the  facial  deformity  conswpient  on  oper- 
ations through  the  up|>er  jaw. 

X  Tkise,  loe.  supra  cit. 
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hands  of  M.  N^laton  himself.     Of  these  twenty-six,  thirteen  are  saii 
to  have  been  sucoessful,  but  it  is  not  stuted  for  how  long  they  were 
followed  up.     In  one  ciise,  in  which  the  after-hi8lor\'  is  given,  a  small 
reciirrenee  took   place  two  years  later  from  the   pedicle,  and  was 
destroyed.      \VliiU>  suited  to  the  cases  mentioned  al>ove,  it  could 
scarcely  be  uiadf  use  of  successfully  in  large  p«ilypi,  in  the  ca»e  ot 
those  with  secondary  attachments  or  large  sessile  bases,  or  in  the  case] 
of  those  which  have  extended   into  the  ptery^joid  fossa-,  or,  in  fact,] 
beyond  the  naso-pharynx.     Save  by  French  surgeons,  it  docs  not  a{>-j 
pi!ar  ti»  hftve  been  much  used,  from  the  belief  that  the  space  given 
t4jo  limited.* 
Dr.  Sanils  poiiita  outf  that,  in  the  majority  of  the  cases  in  which 

•  Quilp  reeentlv  Mr.  Stonlinm  I  Lnncf-f,  JnnuaryT,  1888)  ha«  recorded  » cii«c  or nasrw 
ph.irvngenl  pnlypuv,  in  which  **  the  Koft  |ial;ite  w:i<i  diviJe<l  in  the  niidtlle  line,  and  an 
attempt  mmle  (o  remove  the  (growth  throiiglt  the  nionlli ;  bnt  thin  plan  failing  (ogive 
Bufficirtit  rouni,  the  ntuMl  cavity  was  opened  up,"  aiid  the  growtii  thus  succeasfully 
removed.  J 

I  hnve  no  experience  ofthis  oiwmtion  myself,  but  I  should  expect  thit  the  bleeding, 
t)iuiijL;h  frum  smiiller  veivtel',  might,  owing  in  the  contiticd  spiiec,  and  ih<is  »  uicire  pni. 
longed  ti|>er»li<in,  almiM  eipntl  lh:il  met  witli  in  i>|H.Talivtf  Hlliick»  through  the  jnw, 
while  the  vicinity  of  the  iarym  n»ak«i  any  hiemorrJmge  here  more  cuibnrrtLs»iii)$. 
Again,  in  thine  pulieni«  with  nHrmw,  highly  nrchetl  palnleM,  ihu  operatiott  would  be 
acconipanieii  with  very  greikt  dilKcidty. 

M.  «.iu4rin  (««».  rfw  lUp.,  l»ti%  p.  575;  .Syd.  .Sof,  liim.  Iirt>\,  18<i.>-6fi.  p.  241)  re- 
lated u  ciLie  of  polypiia  which  he  removed  by  a.  tuodiBuntiun  of  the  alxive  method. 
The  [lolypijs  wsisnf  enonnrxH  »i*e:  the  boy  (nne<l  Beventeen'  could  only  breathe  with 
liiB  month  half  open,  mid  the  velum  pnluti  wa,s  wi  di^plnced  as  to  be  turne<l  down 
liiw:ini><  the  b.v>e  of  (lie  hIcuH.  The  :itl:irl>nienl  of  the  tumor  nppearetl  to  be  somewhere 
□eiirthe  ponterior  n:ire>«.  Tlie  velum  p:ilitii  having  lieeu  ilivideil,:i  iiuivpus  !t.s  lHrge»i> 
a  henVegg  wim;  dntwn  into  (he  mc>ntii,  imil  its  |n.ilicle  severed  without  iiiHii:)ilty  «imI 
with  little  bleedinu^,  though  enough  In  be  dangerous  in  the  patient's  ci:>nditiuii.  which 
wuM  one  of  exiuiuMtion  from  previoiiH  hientorrhuge-  <.>n  exiiminntion  it  wn«  found  that 
the  bulk  of  the  disease  wna  left  iHiliiiid  in  (lie  form  of  ii  large  mn.<t,  round  which  the 
finger  could  not  be  ptissed,  and  which  appeared  iuenrceratcd  in  »ouie  way  that  could 
not  lie  made  out.  The  finger  wax  carried  down  behitu]  the  mnss  fruin  the  mouth,  and 
_ariup  w:iH  piHhed  lhr<»ngli  the  nffsrril  on  to  the  hn.-te  of  the  skull,  and  thu»  the  mom  wa» 

etarluil  from  the  cnmiuin,  io<{viher  with  wliiil  renntirie<J  of  the  |>edic-Ic  of  the  former 
tumor,  which  wiw  »(ill  bleeding.  \  large  bony  cavity  vitit  thus  exposetl,  which  seemed 
to  be  tKe  iliiati'pl  spheni>idiil  ^^inu^.  The  peilirle  Wits  now  easily  felt  and  delache<l, 
partly  willi  one  blade  of  n  pair  of  Hcii^sorn,  partly  with  a  ra>ip.  The  bones  were  then 
felt,  ron|,;li,  ittid  devoid  of  perlti>iteum  There  was  little  bleeding.  Three  days  Inter 
the  galvaiio-cantery  wa*i  applied  t»)  «ome  inequalities  felt  near  the  pe<licle  of  the 
polypu.s,  under  ike  fear  that  this  niiglil  be  n  new  growth.  M.  iin^rin  h.ns  found  lh.it, 
in  the  case  of  large  polypi,  the  pharynx  being  accustomed  t-j  the  presence  of  a  foreiKui 
body,  the  intrcxluciion  of  the  linger  i:i  eanier,  and  giveti  lem  annoyance  than  in  healthy 
penions, 

t  Loc.  aupra  eit.,  p.  5H. 
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'  Burgeons  have  operated  through  the  palate,  they  have  had  to  leave  the 
wound  open  in  order  to  remove  the  pellicle  later.  This  step  is  hy  no 
mean?  as  easy  as  might  be  imagined,  ami  in  many  cases  the  eurgeon 
lins  been  driven  latvr  to  make  use  of  another  operation  when  the 
patient's  condition  is  less  satisfaitory.  FnrthcriiHirc.  th<'  result  of 
repeated  irritation  in  the  shape  of  attem[»ts  at  the  dL'strui-lion  (»f  the 
pedicle  with  caustics,  the  cautery,  etc.,  is  loo  likely  to  take  the  form 
of  rapid  sarcomatous  growth.* 

B.   0/xTfi/i'o»»  /f/r  Now-pfnirijfif/ral  Pftlypus  Uirouf/h  tfic  Xo-ic. — liidcr 
this  heading  will  be  inclmled  : 

II.  R<uipe's  operation. 
2.  Lawrence's  operalion. 
a.  LangenWck's  operation. 
4.  OllierV  operation. 
These  opi-rations  thriKi^rli  thr  n<ise  are  only  suited  lu  eiises  in  whieh 
the  hulk  of  the  pwlypus  is  nasal  rnth*  r  than  ]iharyngenl,antl  in  svhich 

I  its  pedicle  is  attflched  to  a  |<oiiit  well  witliin  reach,  as  around  the  pos- 
terior nares — for  cases,  in  short,  the  n-moval  of  which  migfit  perlia(>s 
)>o  att<>niptf.H.l,  hy  the  use  of  forceps,  by  the  nose,  liut  in  which  a<hli- 
tional  room  is  required.  They  niay  also  he  used  in  doubtful  cases 
for  exploratory  purposes.  For  other  cases,  tlie  room  which  tijey  give, 
nnd  the  access  which  they  aH'ord  to  the  tumur,  will  pndiaMy  Vie  fuiind 
insufficient.  Dr.  Sands,  in  speakiii;.;  of  LangcJihcckV  ojicrnlion  ohe 
only  one  which  he  mentions),  says  that  he  has  foutui  that,  after  the 

I  nasal  bone  and  tiie  iia.sal  process  of  the  superior  maxilla  !»!ivc  been 
removed,  the  distance  of  the  basilar  process  uf  tlie  occipital  fn»!u  the 
anterior  opening  is  nearly  3  inches,!  and,  although  the  Injundaries  of 
the  nasal  fossa-  would,  in  atiy  given  case,  prnbably  be  ililaled  by  the 
tumor,  the  space  thus  afforded  would  rarely  be  found  sulliuicnt  for 

P:  satis  factory  dealing  with  the  pedicle. 
(1)  Kouge's  operation.     This  has  already  been  described  at  p.  '2C)o. 
(2)  Lawrence's  operation.^     In  this,  the  back  of  the  nasal  eavily  is 
B  e.\j»osed  and  got  at  by  turning  up  the  nose. 

^"       The  integuments  are  first  divided  on  each  side  of  the  nose  by  an 
incision  beginning  at  a  point  just  internal  to  the  lachrymal  sac,  and 


*  Dr.  Sands  poinU  out  that  the  deep  sitHtilion  nf  tlie  growili.  and  it*  [losiiinn  near 
llie  larvnx,  render  the  iifte  of  caustics  borh  difliciilt  iiiid  <liu)Kt?roii!4. 

t  The  experience  of  other  surgeons  i«  not  in  .Trcnnl  wUli  ihi-t.  Thus  M.  Flerpott 
I  {Go*-  •/«*  Hdp.,  1867,  p  97),  in  the  caw  of  n  pitypiis  recurrent  after  treiitmeiit  by  liga- 
ture, trie<]  rasping  the  {Kiiiit  of  itiipliint:iiiiin  im  the  have  of  ihe  Hkiill.  He  liMinit  thiti 
an  in*itr«inien<  passed  thiuitgh  tlio  imlorior  nart>!i  itiipinged  exiictlv  np<^in  this  jwint; 
the  Inme  was  easily  denude*!,  and  sevtn  timiulis  iifierw.irds  no  inice  of  reproduclion 
was  vi»il)le, 

t  Med.  Time*  atid  Gaz.,  1862,  vol.  ii.  p.  401. 
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carried  down  to  the  junctiini  of  the  ala  and  the  lip.  Next,  the  incision 
is  completed  by  cutting  through  the  nagal  bones  and  the  nasal  pro- 
cess of  the  superior  niaxilhi  with  bone-forceps.  The  septum  being 
now  divided,  the  nose  is  turned  up  and  the  posterior  part  of  the  cavity 
exposed. 

(8)  Tjiingenbeck's  operation  through  the  nose*  (Fig.  60). 

In  this  the  polypus  is  attacked  through  the  upper  part  of  the  nose, 
by  the  following  osteoplastic  operation :  The  soft  parts  were  first 
divided  by  an  incision  reaching  from  the  centre  of  the  root  of  the  nose 
obliquely  doAvn wards  and  outAvards  on  one  side  of  the  nose  on  to  the 
cheek,  and  ending  at  a  point  external  to  the  ala  nasi.  The  soft  parts 
on  the  upper  lip  of  the  wound  being  raised  upwards  and  outwards,  a 
vertical  incision  was  made  upwards  tbrougli  the  nasal  bone  to  the 
nasal  spine  of  the  frontal,  and  a  second  outwards  from  the  bonj-  mar- 
gin of  the  anterior  nares  to  the  margin  of  the  orbit.  The  nasal  bone 
and  the  nasal  j>rocep8  of  the  superior  maxilla  were  then  forcibly  dis- 
placed upwards,  together  with  their  j»eriosteum,  being  still  connected 
with  the  frontal  bone  l)y  skin,  periosteum,  and  mucous  membrane. 

The  i>olypus,  which  is  stated  to  have  been  of  considerable  size,  was 
then  easily  removed,  the  l»ones  replaced,  and  the  skin  united  witil  a 
few  point*>  of  suture.  The  patient  made  u  good  recovery,  a  lachrymal 
fistula  which  formed  being  closed  after  some  small  pieces  of  bone  had 
exfoliated. 

This  method  has  been  used  several  times  successfully.  The  cases 
to  which  it  a])pears  to  be  suited  have  already  been  indicated  (p.  285). 

(4)  Ollier's  operation  tlirough  the  nosef  (Fig.  80). 

In  this  method  the  nose  is.  l)y  an  incision  somewhat  like  the  last, 
only  bilateral,  turned  downwards.  M.  Oilier  begins  his  incision  at 
the  edge  of  the  bone,  close  behind  the  ala  of  the  nose,  carries  it  up- 
wards along  ils  side  to  the  highest  jiart  of  the  depression  between  tlie 
eyes,  then  across,  down  to  the  corresponding  point  on  the  other  side. 
The  bone  is  sawn  through  in  the  line  of  the  incision,  the  necessiiry 
liberating  incisions  made  in  the  sejitum  and  the  sides,  and  the  nose 
turned  down.  The  septum  is  pressed  aside,  the  polypus  extracted,  its 
base  of  implantation  scrai)ed,  and  the  nose  replaced. 

A  modification  which  is  sometimes  desirable  on  account  of  the  size 
of  the  i)olypus,  or  the  distance  of  its  implantJition,  is  indicated  in  Fig. 
7*.).  The  incision  is  made  oblitjuely  outwards  upon  the  cheek,  and  a 
transverse  one  is  made  from  each  enil  inwards  to  the  ala  of  the  nose. 
The  bone  is  divided  in  the  direction  of  the  skin  incisions — in  the  ver- 
tical one,  as  before  described;  in  the  horizonUd  one,  by  passing  a  fine 

*  Ih-ut.  Klinilc,AS;   (fViz.  //<M.,  January  27,  ISGO. 

t  I  iun  indebietl  for  the  folIi)wing  brief  account  of  M.  Ollier's  operation  toDr.  Stim- 
«on's  Operative  Surgery,  p.  185. 
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ncTOfts  thi»  nostrils,  througli  holes  tiiade  between  the  bone  and  car- 
ies, and  sawing  outwards.  This  line  of  section  must  be  high 
enouph  to  avoid  the  routn  of  the  teeth. 

C.  ()})erntions  for  iKt^o-plm n/iufeul  pulypus  hi/  remorval  of  (he  upper  jau'  : 
(1)  pariinUy ;  (2)  rumplrUiy ;  or  (8)  bif  uittenphiHl'ic  operation  on  tfm  bone. 

{].)  I\irtial  Remoml  of  the  l'pj}er  Jaw. — Tlienc  operatious  are  very 
nunjerous;  one  or  two  will  be  given  as  specimens. 

( ii.)  Oniifdrtf  Ri^moval  of  tfie  Upji^r  Jaw. — Thie has  alresidy  bein  fully 
considered,  ji.  273. 

n.  Meth(»d  of  Maisonneuve*  and  (Juifrint  (Fig.  61 ). 

l)r.  Kobin  Masse  tlor.  supra  rit.,  p.  ol  i  states  that  the  ao-called  oper- 
ation of  Maisonneuve  is  really  that  of  Caierin,  with  only  a  modilii-ation 
in  the  division  of  the  soft  parts.    The  essential  point  is  to  got  riMini 


Fio.  GO, 


Fio.  01. 


.^?^^ 


Fi(i.  09.— L««g«iihe«V»  oficratfon  IhrouKh  the  noM,  mid  B(!rar<]'K,  throuRli  tliu  upper  pnri  of 
the  jam,  fhr  iiiuo-pharyiiKval  polypiiK. 

Kio.  HI.— Tbc  <1olle<l  lines  kIkjw  MMl>K)iiiie(ivc'»  "pfintltift.  ihe  two  coiiltiiuoiis  uncs  thnt  of  Ijkn- 
gvnb«rk*!i  cisteupliuttit:  operation  on  thcjaur.  Ou  the  lianl  pnlate  Hre  lite  lines  of  Ni-lalon's  o|i€r- 
»Uoa.    Tivtthitiiitg  ibe  tttii\U\  xlnutes  Id  liidicjit<K]  alx>ve. 

for  attacking  the  polypus  by  removal  .nf  the  lower  part  of  tlic  jaw. 
This  bone  being  sufficienll_v  exixise^l  by  raising  the  foft  parts  ovi-r  it 
— and  for  \iim  purpose  the  nietliod  of  Sir  W.  Fergusson  seonm  superior 
i<^  those  given  by  the  above  Frciieli  !*urgiMins- — the  hard  and  jtnfl  pnhite 
•re  tlien  divided  in  the  niidille  line,  and  the  soft  detaehed  Irunttversely 
on  the  .Hide  to  be  operated  upon.  Tlie  hard  palate  is  next  divided  in 
the  middle  line  by  saw  and  bone-forceps,  working  from  the  nose  into 
the  mouth.     By  u  transverse  section  with  a  narrow-bluded  saw  intro- 

•  Ont.  dn  lUp^  21  AoAt.  1860. 
t  Elim.  Cfiir.  Optr.,  1858. 
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duced  into  the  no»e,  and  mnde  to  cut  hori»intfllly  outwards,  \he  facial 
aspcet  of  tiu'  boni'  is  divided  ns  far  tijs  thr  maxillary  tuberosity.*  The 
lower  ])art  of  the  jaw  is  then  stronjily  depressed,  and  thus  detached, 
consistinj;  of  the  alveolar  and  |)ulatine  processes,  a  portion  of  the  body, 
and  a  varyinjj  amount  nf  the  pt^i-rypoid  procesws  which  usually  ctunes 
away  with  it.     The  polypus  is  then  extiri)ated.t 

h.  MethiKl  of  M.  B^ranl. 

In  tliis  the  Tif>per.  not  the  lower,  part  of  the  jaw  is  remove<l.so  as 
preserve  intaet  the  teeth  and  alveolar  process  of  the  palate.     The  so 
parts  heinji  r.-dscd  as  before,  the  bone  to  be  removed  is  marked  out  by 
the  ineisi(»r»s  shown  in  Fi^.  tJO. 

(iii.)  OxtnrpltiMic  Opera dim^  nn  the  Cpprr  Jair. — In  this  the  bone  is 
cut  through  by  various  incisions,  turned  in  different  directions  on 
some  uneut  attachment?,  as  on  a  hinite,  and  then  tilted  down  a«ntiD 
after  the  removal  of  the  growth. 

Mettiod  of  Prof.  Ijiinjienheck  J  (Fig.  61). — This  is  one  of  the  b 
known  of  the  above  operations.  Its  objeet  is  to  pet  nt  the  polypus, 
especially  one  in  the  pteryno-maxillary  fossii,  without  intertcring  with 
the  alveolar  and  ]>alatine  processes  or  uitli  the  orbital  plate.  Twt» 
semilunar  incisions,  with  their  convexities  downwards,  are  made  across 
the  facial  aspect  of  the  upper  jaw.  the  lower  running  from  the  ala  of 
the  nose  to  the  midtlle  of  the  malnr  bone,  the  second  starlinj:  fronj  the 
nasal  process  of  llio  frontal  and  passinj;  just  heluw  the  orbit  to  meet 
the  first,  where  this  en<led.  If  needful,  owing  to  the  extension  of 
growths  backwards,  the  mo<'ting  of  these  incisions  may  be  carried  l>ack 
along  the  zygoma.  Eich  cut  is  made  down  to  the  Inme,  but  the  skin 
is  not  reflected.  At  the  outer  end  of  the  lower  one  the  masseter  is 
detached  fronj  the  zygoma,  and  if  the  growth  has  extende«l  out  into 
the  zygoma  tie  fossa-  it  will  now  come  into  view  on  dividing  the  buccal 
fascia.  Prof.  Ijangenbeck  found  at  this  stage  that  by  pressing  the 
growth  to  one  side  aurl  depressing  tlie  lower  jaw,  he  could  pass  his 
finger  tbruugh  the  }>teiygo-maxilhiry  fissure  into  the  s})heno-uiaxillary 
fossa,  and  so  on  tliroiigh  the  s{>heno-[ialaline  foramen  into  tl»e  n 
all  these  parts  being  enlari^ed  by  tlie  [iressurc  of  the  growth.  By 
means  of  a  narrow  straight  saw,  in{n>duccd  the  sjime  way,  the  upper 
jaw  was  cut  through  horizontally  tVom  beliind  forwards,  while  a  fore-; 
linger  passed  by  tli«  mouth  kept  the  lip  of  the  saw  from  strikinj 


eg 
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^ 
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•  Thw  section  ahonld  pww  above  llie  rnot?  of  ihe  leetli  •nd  well  l»elo«r  the  infrao 
nrbliiil  rr>rKm«n.     Acvnnitely  speaking,  it  wiw  mainly  perfonued,  in  lUe  liamtA  of  it 
intrmliicer*.  with  lH>ne-force[iH. 

t  l>r.  Saml.s  ayipen<9s  lo  iiitt  |t»per  a  pliologmpli  of  ilte  [iiiiifiit  m\  whom   he  liid 
oj>criile<l  hv  lliin  meth*«J,  aflfr  failing  lo  renune  tke  (KilvfMi!*  hy  llie  pJan  of  M.  S4\*- 
lon.     Tlie  deformily  i.s  very  HJiglit,  Uie  iiiiilar  prouiinenw;  Rnd  the  ftilnetss  of  the  cli«« 
being  well  preservt:d. 

X  Daitt.  Ktin^  1861,  p.  2S1  ;  and  Schmidt's  JrtAr6.,  vol.  cxiii.  p.  198. 
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against  the  septum  nasi.  The  saw  wns  now  iipplieil  along  the  tipper 
iucisinn  80  as  to  divide  the  zygomii,  the  frontal  process  of  the  nwihir, 
and  the  upper  jaw,  just  helow  the  orbit,  up  to  the  inner  end  of  the  in- 
cision. The  portion  of  the  ujiper  jaw  thus  marked  out  nmv  only 
remained  attached,  at  its  inner  part,  to  the  nasul  bone  and  nasiil  pro- 
cess of  the  frontal.  Tpon  these  connections,  as  upon  a  hiii<:e,  the 
piece  of  bone  wa.s  nlowly  raised  by  means  of  an  elevator  intruduced  . 
under  the  malar  bone,  upwards  and  inwards,  until  the  malar  hone  was 
nearly  in  the  middle  of  the  face.  The  growth  was  nrjw  cf>in[iletely 
exposed.  The  operation  toctk  an  hour,  and  was  attended  with  much 
ha?ninrrhape,  most  of  which  stopped  s]ioni!Uieously.  The  wounds 
healed  well,  a  tendency  of  the  bone  to  rist*  bi."iii<T  met  by  pressure. 

At  the  present  time  any  surpeon  making  use  of  the  above  operation 
wouM  wire  the  bone  when  fitted  down.  I  would  suggest,  too,  that 
the  inei.^ions  througli  tla-  bones  mi^lit,  [H-rbaps,  be  more  easily  made 
with  an  osteotome  and  mallet,  especially  in  cases  where,  the  d<'ep 
part*^  at  the  back  of  the  jaw  beinj;  not  so  much  dilated  as  in  Prof. 
Lnn^enheck's  case,  it  is  difficult  to  manijuilate  a  saw  and  to  cut  from 
behind  forward. 

Prof.  Langenbeck's  patient  was  a  lad  of  fifteen.  The  growth  could 
be  felt  liy  tlie  finger  in  the  mouth,  filling  u[>  the  po-sterior  nares  on 
the  left  side,  passing  out  between  the  massetcr  and  maxilia;  and  on 
this  side,  too,  the  zygojua  appeared  more  jirornin^nt,  and  the  temporal 
fospa  more  full. 

This  operation  seems  well  suited  to  growths  in  the  ])terygo-maxil- 
lary  fossa.  Its  drawbacks  seem  to  lat  that,  (1)  if  the  Ufiper  jaw  has  to 
be  sawn  from  belnnd  forwards,  this  cannot  he  done  easily  unless  the 
fossa'  at  the  back  of  the  jaw  and  the  sphenopalatiiif  forami-n  are 
much  dilated  ;  (2)  if  the  growth  is  mainly  limited  to  the  naso-pharynx, 
this  region  will  not  be  well  exposed  unless  the  jiterygoid  process  is 
removed  as  well;  (3)  very  di.sfiguring  pears  are  left. 

Other  osteoplastic  operations  have  been  described  bearing  the  names 
of  von  Bruns*  of  Tubingen,  in  which  the  whole  nose  is  turned  over 
to  one  side,  and  that  of  Rons  t  <>f  Toulon,  in  which  the  whole  upper 
jaw  and  malar  bone,  together  with  the  soft  parts  which  cover  them, 
are  turned  outwards  and  upwards  on  to  the  temple.  The  former  is 
said  to  have  been  performed  three  times  successfully , J  but  I  have  been 


•  BfrL  Klin.  Woch.,  Nw.  12  and  13,  1872;  Syd.  Sor.  Bim.  Relr^  18T1-1H72,  p.  235. 

t  Gai.  dtt  mp.,  lf<61.  p.  354;  Syd.  Soc.  Bien   Relr.,  18(52,  p.  290. 

t  Ii»  lite  Beri.  Klin.  HocA.,  April  27.  1874  [%</.  Soc.  Bien.  Belt.,  1873-1874>.  is  the 
report  of  A  caf^>  of>ernle(l  on  l»v  vuii  Bnins'M  mellnKl,  in  vrliicli,  after  raising  halfof  the 
noee,  lli*re  was  »o  much  blfcding  lliut  il  was  nfeilful  lo  jtlus  (lie  part  nnd  lo  defer  the 
opemljcin  for  two  days.  Tiie  nperatinn  was  then  com  pit- led,  and  liq.  ferri  perch. 
sp{died  to  the  slum|>  of  the  pedicle.     There  was  iw  recurrence  six  nuinihs  Inter. 
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unable  to  learn  how  fur  the  success  was  really  permanent.  M.  Houx's 
operutiaii  has  not,  I  believe,  been  performed  on  the  living  subject,,  tho^ 
patient  tW  %vhom  it  was  planned  refusing  to  undergo  an  operation.™ 
M.  Iluguier,  *  having  rained  the  soft  parts  off  the  facial  aspect  of  the 
up]ier  J!nv,  divitU'd  lliisi  bone  horizontally  from  the  maxillary  tuber- 
osity to  the  anterior  nares  ;  an  incigor  tooth  was  then  drawn,  and  the 
hard  palate  notched  with  the  saw  on  the  left  side  of  the  septum.  Thft; 
base  of  tlie  pterygoid  process  being  cut  through,  the  lower  part  of  the 
jaw  (^detaclied  from  the  other  bones  except  towards  the  middle  line, 
wliere  it  is  still  held  by  the  soft  parts  covering  the  two  surfaces  of  tb» 
hard  palate  and  by  ]>art  of  the  alveolar  jirocess)  is  dislocated  down- 
wards and  to  the  opposite  side,  within  the  mouth,  by  means  of  u  chisel 
used  as  a  lever  and  l.ty  means  of  a  ligature  passed  through  the  nose 
and  (mt  of  the  mouth  by  a  Belloe's  sound.  The  polypus  was  well 
seen  adhering  extensively  to  the  basilar  process,  back  of  the  pharynx,, 
and  biise  of  the  left  pterygoid  process.  Up  to  this  stage  there  had 
been  little  bleeding,  but  frightful  luemorrhage  took  place  on  removing 
the  polypus  with  gouge  and  scissors.  The  patient  made  a  good 
recovery,  bring  able  to  masticate,  swallow,  and  speak  without  thd' 
least  diihculty. 

Dr.  Chevers,!  of  Boston,  performed  the  following  osteoplastic  opera- 
tion on  Inith  the  upper  jaws  at  the  same  time  :  Having  dissected  up 
Haps  on  either  f^iile  b}'  incisions  such  as  Fergusson's,  so  as  to  expose 
the  hones  as  fur  as  the  malar  prominences,  the  facial  surfaces  of  the 
bones  were  divided  by  horizontal  incisions  resembling  those  of  Mai- 
sonneuve  from  the  middle  iiieutus  outwards  to  a  puint  below  the 
zygomatji.  The  septum  and  tlie  vomer  being  divided  with  strong 
scissors,  ibe  lower  j»arts  of  the  jaws  were  depressed,  moving  on  their 
attachnioDts  to  the  [iterygoid  iirocesses  as  upon  a  hinge.  The  growtJi, 
resembiing  a  large  lemon  attached  to  the  ethmoid  and  body  of  the 
sphenoid,  was  then  removed  partly  with  the  finger  and  partly  with 
the  sciss«>rs  and  gouge.  The  depressed  bones  were  wired  in  position. 
The  patient,  who  seems  uever  to  have  really  rallied,  died  on  Uie  fifth 
day. 

The  Choice  of  an  Operation  for  Removal  of  Naso-pha- 

ryngeal  Polypus. — The  relative  values  of  several  of  tlie  above 
operalitins  have  already  been  brietly  given.  The  surgeon  will  have 
to  weigh  duly  the  following  :  On  the  one  hand,  tlie  desire  to  get  the 
growth  away  with  as  little  mutilation  and  danger  to  his  patient  as 
possible,  and,  on  the  other,  the  fact  that  the.se  growths  are  most  cer- 
tainly malignant  in  nature,  and  that  any  partial  operation,  while 


I 
I 


I 


♦  G(u.  de»  Bdp.,  1861,  p.  337. 

t  iltd.  and  Huiff.  Rtp«.  of  tkt  Boston  Gty  Hoepital,  1870. 
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proh.ibly  as  difficult  and  as  I'loudy  as  one  on  a  larger  scale,  will,  if 
incomplete,  be  certain  to  lead  t()  increased  growth  in  the  tumor  by  the 
irritation  which  it  causes,  whilu  for  naso-i»lKirynj.'L"al  polvjii  which 
come  early  under  treatment,  in  which  tiie  growth  i.s  f»f  nuKlcrate  ?ize 
{i.e.,  not  larger  than  a  hen's  epg),  witli  a  pedicle  situated  well  forward 
in  the  roof  of  the  pharynx  or  within  easy  reach  from  Ihc  iiivsttrii>r 
narcp,  e«i)ecially  ]>olyjti  whii-h  can  he  made  out  to  occupy  chiefly  the 
region  of  the  nose,  audi  operations  as  tlmse  of  Lawrence,  N^latoii,  or 
the  first  one  of  Langenbcck's  may  lie  made  use  of. 

In  cases  of  greater  difbculty,  froni  tlie  longer  duration,  more 
extensive  attachment-s,  larger  size,  and,  with  this  last,  tht*  ei-rtainty  of 
R  more  extensive  pedicle  and  numerous  large  sinusdtke  vessels,  the 
question  of  deformity  and  diBfignrenient  must  be  entirely  set  aside.* 
In  order  to  secure  a<h.'qUHte  ppai-e  for  making  ftrtiiin  of  all  the  attach- 
ments of  tlie  tumor,  for  eradicating  thepe,  and,  at  the  same  time, 
SAtisfactorily  meeting  the  hannorrhage  which  is  usually  inevitable,  a 
freer  removal  of  bone  will  l>e  required.  No  dnubt,  for  this  pur]iose, 
removal  of  the  upper  jaw  wouhJ  l)e  tlie  best  prt-Iiniiiiary  step.  Every 
Burgeon  who  has  performed  this  operation  knows  how  free  is  the 
aec<^s  which  it  gives  to  the  baek  of  llic  nose  and  to  the  pharynx.  A 
further  advant^ige,  pointed  out  by  Dr.  H.-nuKs,  is  the  following,  that, 
owing  lo  the  wide  gap  left  l)y  this  operation,  recurrence  of  the  disea.se 
can  be  more  readily  recognized  and  treated  than  after  an  o.steo{daRtic 
operation. 

But  while  willingly  admitting  the  great  advantage.^  wlijeh  removal 
of  the  upper  jaw  gives  ("or  free  exposure  of  the  growth,  I  cannot  quite 
agree  with  Dr.  Sands,t  who  recommends  this  stej)  on  tlie  groimd  that 
''excisions  of  the  u]>pei"  jaw  arc,  ati  a  class,  remarkably  suecess^ful 
operations."  On  llie  contrary,  1  sliould  look  upon  tliis  as  a  diKtinctly 
serioua  and  grave  operation, J  especially  in  palient.s  who,  though 
young,  often  come  before  the  surgeon  with  strength  reduced  by  haem- 
orrhages, dysphagia,  and  dysj>n(ea,  espeeially  when  this  is  accom- 
panied by  attacks  of  choking  interfering  with  sleep,  etc.  On  this 
account  I  sliould  prefer  to  try  and  get  at  the  growth  by  some  partial 
resection  of  this  bone,  ns  by  the  method  of  Maifionneuve,  aided,  if 
need  be,  by  cutting  away  the  pterygoid  proeet^s  and  septum  t^  if  necd- 


*  I  mny  ng»in  remind  tlie  render  tliut  il)4?se  iiaMv-{iiiHr,vn^eal  polvpi  iiHunllr  4>ccur 
in  nkalo,  oflen  in  Inds  or  yuunnj  mliilts.  Tlip  growih  i)f  }i;rtr  witieh  ciin  usn.illy  lie 
eecured  in  these  cat«e«  ]e>«en!i  lo  a  cun-ideniLle  degree  the  uuinunl  of  disligurenient 
nrlijch  ofreratinns  on  a  latter  scale  enOiil. 

t  Loc.  supra  ciU,  p.  5iG. 

X  See  ihc  remarks  nn  iJie  iiiartaiilr  of  retuoviil  of  the  upper  jnw,  p.  277. 

jj  8o  n«i  to  ex|K)t)e  coraplelely  any  otillying  nttaoliments  in  the  pterygoid  iind  zygo- 
matic foBeffl?,  and  (o  get  full  ucce^s  ly  (he  piiarynx  iiixJ  iioBe. 
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ful,  only   resorting    to  more  complete    removal  when  the   partial 
opcratiitn  (loe?  not  ^h'c  sullicieiit  room. 

Dangers   and   Drawbacks   of    Osteoplastic    and    othi 
Operations  for  Naso-pharyngeal  Polypus.— M;iny  <>f  ih 
have  lioon  already  given  under  the  hejid  of  removal  of  the  upper  ja 
p.  27G ;  otiier  ones,  nji>re  particularly  Ut  he  expected  here,  are : 

1.  Htcniorrhage,  not  from  large  arteries,  as  the  internal  maxillary, 
hut  fnun   the  sinus-like  veins  in  the  growth   itself.     To    meet   this 
inevilalije  risk  a  preliminary  laryn<>'otomy  t^lmuld  be  performed,  an 
the  fauces  jilugged  with  sponge. 

2.  Meningitis,  from  diunage  to  the  hasc  of  the  skull  (p.  280), 
from  intlammation  (•preading  to  the  membrane  of  the  brain. 

3.  Necrosis  and  exfoliation. 
■i.  Non-union  of  the  temporarily  resected  fragment. 

TAPPING  THE  ANTRUM. 

This  operation  is  from  time  to  time  rt'<iuired  for  suppuration  in  t 
antrum,  nearly  uhvavH  in  adulti^,  and  most  frequently  after  alvcol 
abscess. 

It  may  be  perfonued  in  i^ither  of  the  following  ways:  (i.)  Throu 
the  alveolar  process,  (ii.)  Through  the  facial  aspect  of  the  up| 
jaw,  ah<»ve  the  alveolar  process. 

(i,)  'nirmif/h  the  Alvfotar  J\ncc«s. — This  method  has  the  followi 
advantages:  (a)  It  drains  the  caNaty  at  the  most  dependent  pa 
(fi)  By  withdrawal  of  the  tooth  at  the  same  time  it  removes  the  caui 
of  the  trouble,     (>)  It  does  not  involve  any  cutting. 

The  disadvantage  connected  with  this  method  is,  that,  unlea?  speci 
precautions  are  taken,  food  lend.s  to  enter  the  antral  cavity  by 
opening  made  by  this  nictlioil. 

A  tooth  has  tisually  to  be  tirst  drawn,  and,  as  long  ago  pointed  o 
by  Mr.  Salter,*  "  the  tooth  whose  fangs  are  most  intimately  connect 
with  the  antrum  is  the  tir^t  perinanent  ni<tlar;t  »nd  its  removal  in 
case  of  antral  abscess,  is  esjveeially  indicated  from  this  circumstano 
and  frotn  the  frail  and  pert.shable  nature  of  the  tooth  itself,  which 
gives  it  less  often  than  other  teeth  a  long  tenure  of  usefulness."     This 
being  done,  the  orifice  made  should  be  enlarged  by  pushing  a  troc; 
up  through  the  alveolus.     In  doing  this  the  trocar,  closed,  should 
of  sufficient  size  to  ensure  a  free  orifice,  and,  in  driving  it  up  throug 
the  biine,  care  shouhl  be  taken  tbiit  wiieu  it  enters  the  antrum,  it 
should  not  plunge  against  and  perforate  the  orbital  plate. 

*  St/iit.o/Snrg,  vol.  ii.  p.  467. 

f  Any  oifier  t(M)()i,  oh  Mr.  Hitller  ndvise!*,  mdur,  bicu!«pid»  or  canine,  whose  disetM 
IB  potwiMv  line  canae  of  the  iibscefw,  will,  of  course,  l>e  extracted,  as  absorption  naai 
way  citriou.i  loocli  faoilitntcs  perforntion  of  (lie  alveolus. 
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ii.)  Above  the  Alv&ilur  Process. — If  the  oflentling  tuoth  h.'is  already 
been  extracted,  perhaps  a  lon^  time  before,  if  the  alveolar  prowss  is 
largely  ahtJorbed,  or  its  remains  condenwrl,  it  will  be  preferable  to 
make  the  nptMiing  nbove.  This  may  be  effected  by  e%erHi)u;  the  cheek, 
incising  the  nnicous  nu'iiibranc,  ami  thus  exposing  the  l>oiie  above 
the  position  of  the  seoorid  niolar  tf>oth,  antl  then  ix'rforating  here 
with  a  gimlet,  tlrill,  stout  trocar,  or,  as  Sir  B.  Brodie  suggested,  with 
a  strong  pair  of  scissors,  hi'ld  elos»'<l  in  tin-  hand  and  Ixni'd  into  the 
bone  with  a  twisting  moveuient. 

Where  the  bone  is  much  condensed,  the  instrument  used  in  per- 
forating will  be  held  so  lightly  that  tiie  surgeon  will  need  to  witlulraw 
it  once  or  twice  and  use  a  probe  before  he  irjin  make  cfrtain  of  having 
opened  the  antrum. 

The  antrum  liaving  lietn  opened  liy  one  of  thr  above  methods,  the 
chief  objects  to  be  held  in  view  an*,  getting  and  keeping  sweet  the 
H  cavity  of  the  antrum  and  [treventijigany  food  making  its  way  in  here, 
while  at  the  same  time  the  artificial  opening  is  kejit  patent. 

To  ensure  these  ends  frequent  syringing  tlirough  a  gum  elastic 

I  catheter  or  an  Eust4»chiiin  catheter  must  be  made  u-se  of,  the  lotion 
used  being  mercury  perchjoride,  carbolic  acid,  iodine  tincture,  potjis- 
sium  permanganate — the  lotion  itself  not  btring  of  so  much  impr)rt.'ince 
as  the  assiduous  freipicncy  witii  which  it  is  used.  After  a  wliilc, 
when  the  discharge  is  no  lunger  offensive,  and  no  inspissated  putty- 
like  stuflT comes  away,  some  such  a.stringent  as  silver  nitrate  (gr.  1  or 
i2-5j )  may  be  used.* 
To  prevent  the  entrame  of  food,  and  at  the  same  time  U*  keeii  the 
opening  patent,  a  short  tube  should  lie  worn,  let  into  a  plate  fitted 
over  the  perforation.  Thnnjgh  this  tube  the  patient  can  readily 
syringe  out  the  c^ivity  and  l>v  the  insertion  of  a  sniall  fdug  of  mrk  at 
meal-times  the  entrance  of  foml  can  easily  be   iirevt-ntcd.     When 

■  there  is  no  longer  any  nei'd  to  keep  the  artificial  opening  [intent,  re- 
moval of  the  short  tube  and  soldering  uji  ihi-  hole  which  held  it,  will 
facilitiite  the  closure  of  the  antral  0[)eniug  by  exehuling  air,  saliva, 

I  etc.  If  the  complete  clo.sure  is  still  tardy,  it  may  be  hastened  by  the 
careful  apidieatiou  of  the  cautery. 


REMOVAL  OF  THE  LOWER  JAW,  PARTIAL  OR 
COMPLETE. 


Indications. — These  are  much  the  same  as  those  already  fully 
given  for  removal  of  the  upper  jaw,  p.  267.     Mr.  Butlinf  has  recently 


*  Tlie  jinlieni  shoiihl  he  waniefi  at  llie  comrnetiferiient  how  very  lieHinus  lliese  cases 
■re,  ni«l  tulii  <>f  ihe  neoJ  <>f  (>erKevepitig  ami  (lulieiilly  [>rolonge<l  tre:itinetit. 
t  Oper.  Trtal.  of  Mtdiy.  Di*.,  p.  137, 


294 


OPERATIONS  ON   THE   HEAD   AND   NECK. 


treated  of  those  p^rowths,  and  has  pointed  out  that  here  great  difli 
enccs  are  observable  between   the  central  nnrl  8ub-periosteal  8arc( 
matn.    Thus  the  central  (most  often  myeloid)  sarcomata  prow  alowlyj' 
the  sub-]ieriosteul  quickly  ;  the  former  are  eneapwuled,  and  even  when 
they  make  their  way  into  the  surroundinji  structures  they  do  not 
show  that  tendency  to  infiltration  which  is  so  marked  in  tlje  su 
periosteal  sarcomata.    The  central  ones  are  rarely  associated  wi 
aflection  uf  tlie  lyinpliatic  {jhuuls,  or  with  secondary  growths. 
The  following  oj)erations  will  be  considered  : 

A.  Partial  removal  of  the  lower  jaw. 

B.  (*nmplete  removal  of  one-half  of  the  lower  jaw  (Fig.  62). 

C.  Coiupli'te  removal  of  the  jaws.  uii]m.t  or  lower. 

A.  Partial  Removal  of  the  Lower  Jaw.— This  is  frequent! 

required  in  cases  vt'  epulis.     The  steps  are  the  same  ae  those  give 
already  at  p.  2(i8.     Tlie  alveolar  bordt-r  should  always   be  reinovec 
in  the  case  of  a  growth  very  fur  back  around  tlie  lower  molars  it 
quite  ju?tifiaV>le  to  slit  the  cheelc,  e*specially  if  the  growth  is  becomin, 
dtiubtl'ul  ill  clniracter,  and  tliusi  requires  thorough  extirpation. 

The  above  remarks  still  more  hold  good  in  the  case  of  a  growt 
about  llie  gum?,  situated  far  baek  in  an  older  patient,  and  becomini 
eiiitlieliomatous. 

Cases  are  occasionally  met  with  where,  owing  to  an  opithelionui  of 
the  lip  not  having  been  treated,  or  to  its  recurrence,  the  symphysis 
the  jaw  is  infiltrated  and  requires  removal.  The  soft  parts  being 
fleeted  by  inei!<i(>ns  on  either  side  of  the  disea.sed  parts  eonvergi 
towards  the  iiyoid  bone,  and  the  vessel  secured,  the  bone  is  saw 
through  in  two  place.s*  well  beyond  the  level,  where  its  soflene 
spongy  ?tate,  and  the  loosened  teeth,  show  that  it  is  invaded.  The 
tongue,  pfovcnli'd  from  fjdling  back  l>y  a  loo]>  of  silk  passed  through 
its  tip,  is  now  detached  by  snipping  through  the  mucous  membrane, 
and  tlve  nnisrles  attacht-d  to  the  genial  tubercles.  Any  further  luem- 
orrhage  being  looked  to,  the  sub-lingual  sub-maxillary  glands  are 
examiiH'd,  and,  together  with  any  enlarged  lymphatic  glands, 
moved  if  needful;  Haps  are  dis.''ected  up  from  the  neck  to  make 
new  lip  (p.  .Hb'j.  Figs.  72,  7'J),  and  drainage  provi<kd,  the  tubes  being 
brought  out  below  at  tite  lowest  level  of  the  region  from  which  the 
flaps  have  been  dis»eeted  up.  The  adjustment  of  these  to  form  tlie 
new  lip  will  be  the  more  easy  in  pro]iortion  to  the  amount  of  bone 
which  has  been  removed. 


are^i 


*  Mr.  Ileatli  {Dirt,  of  Surg^  vol.  i.  p.  839)  gives  the  fiillowing  prooticiil  liint  with 
reference  lo  tlividiiig  lhc>  jiiw  iti  two  places:  "In  milking  these  set'tions  it  i«  belttr  not 
lit  Complete  nne  hefnre  tlie  other  f«  bt-pun,  becntise  of  tlie  hw»  of  renistnnce  o^ln^w|llelll 
upon  breaking  the  eonlimiilv  of  tlie  IxMie,  but  each  cut  being  curritfl  nearly  llirtMigh 
llie  bone  with  iht'  saw  iiiiiy  be  cunvenicntly  finislierl  with  the  bane-forceps." 
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So,  too,  occasionally  in  epithelioma  of  the  angle  of  the  jaw,  primary 
or  secondary  to  that  of  the  tongue,  the  surgeon  may  be  led,  in  order 
to  relieve  his  patient's  condition,  if  he  cannot  cure  him,  to  operate 
extensively  here.  Thus,  after  turning  up  a  horsf^s hoe-shaped  flap, 
with  the  concavity  upwards,  an*l  clearinj!;  the  masseter  otT  the  jaw, 
this  hone  is  divided  above  the  an^le.  then  through  the  liorizontal 
ramus,  and  removed,  together  with  the  Bub-mnxillary,  sub-linjjual, 
and  lytnphatie  glands,  which  will  pmlvahly  by  enlarged,  and  also  ad- 
herent. Tlje  hieniorrhage  will  certainly  be  free  from  the  tueial  and 
lingual  vesssls,  and  veins  communicating  with  the  external  jugular. 
Free  drainage  must  be  provided. 

Removal  of  part  of  the  horizontal  ramus  or  i>f  the  angle  is,  aome- 
tiiues  cnlled  for  in  cases  of  new  growths  which  are  limited  \o  these 
parts,  and  the  surgeon  may,  especially  in  tbccaso8  of  wotnen,ask  how 
far  it  is  worth  wliilf  to  try  and  remove  thcHL'  from  the  niuutli,  detaching 
the  soft  parts  with  a  raspatory,  and  sawing  the  bone  in  front  and  be- 
hind the  growth,  as  in  the  ease  of  an  epulis,  but  the  section  here  pass- 
ing through  the  whole  thickness  of  the  jaw.  Mr.  Maundi-r  on  two 
occasions  removed  large  portions  of  tlie  bone  in  this  way.  The  follow- 
ing remarks  of  Mr.  Heath*  should  be  carefully  considered  before  the 
surgeon,  for  the  sake  of  saving  a  scar  whieli  will  be  very  little  noticed, 
undertakes  a  much  more  iliflicult  operation,  and  one  which,  owing  to 
the  limited  space  it  gives,  may  tend  to  his  working  dangerously  near 
the  growth:  "The  principal  difliculty  in  these  operations  was  not  so 
much  the  separation  of  the  tumor,  as  its  'delivery  '  through  the  mouth, 
which  was  slightly  split  in  one  instance.  Fortiuiately  the  lueuior- 
rhage  in  both  cases  was  slight,  and  tlie  patients  did  well ;  but  another 
surgeon  was  less  fortunate,  and  lost  his  |>atient  by  secondary  ba-nior- 
rhage,  but,  consitlering  tlie  clitse  proximity  of  the  facial  artery,  and 
the  necessary  division  of  the  inferior  dental  artery,  this  is  not  to  be 
wondered  at.  It  may  Le  doubted  if  the  extra  troubU'  and  risk  of  the 
proceeding  are  balanced  by  the  absence  of  a  scar,  which,  in  the  ma- 
jority of  cases,  need  not  involve  the  lip,  andj  if  properly  placed,  will 
be  nearly  invisible  afterwards." 

QiieMion  of  Jtemtnyinff  ti  Portion  or  th«  Whole  of  One  Lower 
Jaw. — This  matter  will  have  to  be  decided  when  the  surgeon,  luunng 
a  case  of  growth  before  him  which  involves  the  horizontal  ramus  aa 
far  back  as  the  angle,  is  in  doubt  as  to  whether  to  saw  through  the 
horizontal  ramus  or  to  disarticulate.  In  the  great  majority  of  cases, 
especially  where  the  patient  is  no  longer  young,  where  the  growth  is 
not  a  central  one,  where  it  has  been  attacked  befijrc,  the  ojxerator  had 
much  best  place  his  patient  and  himself  on  the  safe  side  and  disar- 
ticulate.     Tlie  lower  jaw  being  ''a  tloating  i»o>ve,"  this  radical  step 
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often  gives  u  better  prognosis  for  operation  hero  than  in  tlie  case  of 
the  upper  jaw.  Ou  the  other  hand,  the  lower  jnvv  is  »o  imbedded  iu 
soft  parts,  iunl  so  nemr  to  important  parti* — /.;/.,  pharynx  and  ]>t4:'ry- 
goid  fossa' — that  delay  may  render  the  extirpation  of  the  growth  iui- 
possihle.  I  wonlil  reft-r  niy  rciKhTH  to  two  oasc'S  in  whi«'h,  after  par- 
tial oporatii»ns,  even  in  Mr.  Heatirs  hands  (Hunt.  Ijcot*.,  Brit.  Med. 
JoMm.,  June  18  and  July  2,  1887)  fatal  extension  and  recurrence  of 
the  grow  Hi  inok  [fhu'c. 

B.  Removal  of  Half  of  the  Lower  Jaw  (Fig.  62>.— The 
patient's  shoulders  being  supported  uiul  a  preliminary  laryngotomy 
perfornieil  if  the  growth  is  so  vascular  as  to  make  plugging  of  the 
faucL'S  H  wise  preeuutinn,  the  surgeon,  standing  nsuully  on  the  same 
side,  makes  an  incision  from  just  below  the  lip*  down  through  the 
tissues  on  the  side  of  the  ehin.tlu'n  along  a:.d  Itclowthe  border  of  the 
lower  jaw  to  the  angle,  and  then  upwards  as  high  as  the  lobule  of  the 
ear.  Tiie  finger  of  an  assistant  is  placed  tm  the  facial  artery  as  soon 
as  it  is  cut  in  this  incision,  an<l  wliun  it  is  completed  the  ends  should 
be  tied  or  twisted  at  once.  The  Hjij)  thus  marked  out  is  raised  up- 
wards, tlie  niiissctcr  going  with  it  if  sound,  and  tin;  cavity  of  the  mouth 
,  opened  by  dividing  the  buccal  niucous  membrane  at  its  junction  with 

the    alveolar    bonier.     An    incisor 
bcin^  extracted   if  needful,  the  jaw 
is  divided   to  one  side  of  the  syni- 
^  ph^ysis  well  in  front  of  the  growth, 

(^        "^^ii|t  8^  ^        '•>'  means  of  deeply  notching  it  with 

the  sawf  before  using  the  bone-for- 
ceps. If  it  be  needful  to  remove 
the  bone  so  freely  that  the  symphy- 
sis and  the  genial  tubi-rcles  are  re- 
moved also,  the  tongue  must  be 
ciirefully  prevented  from  falling  back 
upon  the  liirynx  by  menus  of  a  loop 
of  stout  silk  ]>asscd  through  the  tip. 
The  hone  being  di\'ided  and  pulled  outwanJs  the  knife  is  passed  along  ^^ 
the  innorsideof  the  jaw  so  as  to  detach  the  mylo-hyoid,  with  perhaps  ^M 
the  digastric  and  the  mucous  meinbrane,  and  at  the  angle,  the  inter- 


Fio.  02. 
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*  ir  there  are  ren»onii  for  especial  opeed,  mich  ns  tlie  oonditinn  nf  the  pMieiit,  or  if 
(lie  grnwtl)  U  very  Inrgc,  the  r«il  bonier  Hhniilil  (>e  ilivu]«(l.  us  thU  fiicilitute*  iiititt«rH 
much,  iinil  llie  addilioiinl  ileforniky  i»  \erv  siiKhl- 

t  When  I  he  comliiiori  <»f  tliiuKH  ttiliiiitt  of  it.  l\\v  ]h-.i  »h<i<iM  nlwnys  l>o  diviil<><i  n« 
far  fn>m  Uw  i^yin|ihysiR  ns  |>uK!*il>le,  in  onler  tn  prffserve  ihc  niUerior  belly  uf  llie  di- 
gRstricanil  its  inniTtinii,  wliiih  will  ihuj*  tMunterucl  (he  icmlenty  of  the  ihii'<ite«t>ii  llie 
opptwile  side  tri<Jrnvv  ihe  cliin  HoinewhiU  over.  It  is  coavenieiit  to  be  piuviiUtl  with 
a  81IW  with  a  moviible  bnck. 
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})ttTygoid.     In  doing  this  the  knife  should  be  kept  very  olotJe  to 


thf  line  so  as  to  h'ave  liuliilid  the  rtulr-iiiaxillary  pland. 


The  anterior  lialf  of  tit 


hrinj;  tluii?  freed,  the  pui 


taki 


it 


irgeon 

troiti  more 

freely.  an<l  nlso  the  inferior  dented  lu-rve  nii<l  vesselfs.     The  jaw  is  next 

^_  fitronglj"  depressed  so  as  to  bring  down  the  coronoid  process,  and  the 

^B  insertion  of  the  temporal  musele.     This  strong  tendon  requires  com - 

])lete  division,  as  depression  of  tlie  bone  V)rings  faseiculus  alter  fasei- 

» cuius  into  view.     If  the  curoi»oi<l  process  is  very  lung  it  may  bitch 
Bgaiust  the  malar  bone  or  be  jnnimeil  against  it  by  the  bulk  of  the 
tuniur:  in  such  case  it  bad  better  bi-  cut  off  with  lione-forcrps,  and, 
after  the  removal  of  the  grovvlh,  dragged  d<ivvii  with   sefpU'struni-fur- 
^■ceps  and  removed.    After  the  temporal  tendon  is  thoroughly  detached* 
strong  de])ression  of  the  jaw  is  continued  so  as  to  bring  the  condyle 
within  reach,  no  eversion  or  rotation  outwards  of  the  bone  being  per- 
missible at  this  stage  of  the  o|)eration,  or  the  internal  niaxillnry  artery 
^  which  ]»asst^  between  the  neck  of  the  juw  and  the  internal  lateral  lig- 
^-anicnt  will  be  brought  int^j  the  woun<l,  aiul  very  likely  cut,  causing 
profuse  and  troubtesoine  hiemorrhage.     The  infcri^ir  dental  nerve  and 
^K  vessels  being  divided,  and   the  external  pterygoid  fibres  jiartly  torn 
Bthrough   with   the  finger  or  the   director,  the  capsular    ligaiiieut   is 
opened  in  front  with  the  careful  use  of  the  |>oint  of  the  knife,  which 
next,  kept  close  to  the  bone,  diviiles  the  htteral  ligaments,  when  the 
jaw  comes  away,  the  final  operation   being  usually  efTectod  by  the  re- 
maining fibres  of  the  external  ])teryg'>id  being  torn  through,  toj^other 
»with  the  stylo-uiaxillary  ligament  and  the  periosteum  to  which   it  is 
attached.    The  knife,  if  it  is  reciuire*!  here,  sluiuhl  Ik-  kept  very  closely 
in  contact  with  the  pneiti-rior  border  of  tlie  ascending  ramus. 

I  If  the  internal  maxillary  artery  has  been  divided,  wliicii  is  some- 
times excusable  in  cases  of  large  growths  extending  far  uji,  it  can  be 
readily  secured  in  the  large  wound. 
If  the  operator  finds  tlie  vertical  part  of  his  incisif>n  insufficient, 
and  yet  does  not  like  to  prolong  it  for  fear  of  damaging  the  chief  part 
of  the  seventh  nerve,  tiie  soft  jmrts  shoulil  lie  forcibly  dragged  up- 
wards witli  a  retractor,  after  being  pushed  ujnvardi^  with  the  lumdleof 
tlie  scalpel. 

In  cases  where  the  jaw  has  been  extensively  thinned  or  eroded  by 
growth,  it  is  very  likely  to  fracture  under  the  depression  which  is  re- 
quired to  bring  down  tlie  condyle.  If  this  accident  occur,  removal  of 
the  condyle  and  coronoid  process  is  rendered  difficult,  as  the  hitter  is 
drawn  upwards  under  the  zygoma  by  the  temporal  muscle.  Their 
removal  will  be  facilitated  by  dragging  them  down  with  lion-forceps 
ond  detaching  the  teinjjoral  tendon  with  blunt-pitiuted  scissors. 

*  When  tluK  is  efTected  the  jaw  comes  down  wore  easily. 
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All  hremorrhage  being  arrestod  liy  ligature  or  Bpongc-prcssure,  tl 
flap  is  brought  clown  and  adjusted  with  one  or  two  points  of  sLlv 
suture  ami  sutures  nf  horsehair,  gut.orciirbolized  silk,  drainage  bei 
firnt  pnu'idod  fi»r  I)}-  l»ringing  a  drainiige-tube  from  the  neighborho' 
of  the  condyle  through  the  wound  below. 

Es[»ecial  care  inu8t  l>o  taken  in  exactly  uniting  the  red  line  of  the  li 
if  this  has  been  divided. 

The  wound  is  then  drepsed,  as  at  p-  270,  and  the  patient  here  ali 
phouM  he  propped  up  to  faeiliuite  escape  of  the  disehargos. 

DifQculties  and  Possible  Mistakes  during  the  Operation. 

1.  Slipjung  back   of  the   tongue,  if  the  symphysis   has   been  re- 
moved. 

2.  Wound  of  the  pharynx  by  not  keeping  the  knife  dope  to  the  boi 
in  sepiirating  the  soft  }>arts  from  the  angle  of  the  jaw.  This  interfe 
with  the  patient'."*  being  able  to  swallow  from  Uie  very  first. 

3.  Fracture  of  the  jaw. 

4.  .lanitning  of  the  coronoid  [trocess. 

5.  Rigidity  and  permanent  contraction  of  the  temporal,  luussrtei 
etc. 

6.  Wound  of  the  intcrnnl  maxillMry  vessels. 

C.  Operations  for  Complete  Removal  of  Both  Jaws. 

Before  leaving  tlic  subject  of  removal  of  the  jaws,  a  few  words  ma; 
be  wiid  of  thoMC  rare  case.M  wliich  occasionally  call  for  removal  of  boti? 
the  upper,  or  the  whole  of  the  lower  jaw.     My  space  does  not  admit 
of  my  doing  nmrr  thiin  giving  brief  references  to  a  few  cases.     The 
chief  conditions  calling  far  such  extensive  operations  arc  phosphor' 
necrosis  in  the  case  of  the  upper  or  lower  jaws.     The  diminishing  fi 
quency  of  this  disease  is  will  known;  where  the  whole  of  the  ujiper 
lower  jaw  requires  removal,  half  should  be  taken  first,  and  tlie  o|>era' 
tion  should  be  conducted,  as  far  as  possible,  sub-periosteally  and  with- 
out skin  incisions. 

The  growtliH  wbich  call  for  removal  of  both  uj>]mt  jaws,  simultnn 
ously,  fall  mainly  under  the  two  heads — («)  Epitbelionut  of  the  palate 
and  alveoli  involving  one  or  both  of  the  antra.*    (,i)  (Jrowths,  u.«<ualljr 
sarrnniatous,  springing  i»f1en  fri>m  the  base  of  the  skull  or  some  pa 
of  the  naso-pharynx,  and  projecting  forwards  the  jaws  with  hideo 
deformity.!     These  casejj  are  niiu-h  le.^s  favorable  than  the  epithe- 
liomatii. 

In  either  case  the  parts  are  exposed  by  slitting  the  centre  of  thi 
u]i[)er  lip  and  then  carrying  the  incision  round  the  nose  on  either  siii 
Fcruusson'a  incision  bein^  made  use  of  as  far  as  needful.     After 
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*  Gorllep,  Clin.  Soe.  TVoiw.,  vol.  xx.  p  260. 

t  Lane,  Lancet,  January  25,  1862;  D6b»on,BfU,  Med.  Joum.,  October  11, 1873. 
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full  account  already  given  of  removal  of  the  upper  jaw  no  description 
need  be  given  of  these  operations  for  removal  of  both  halves  simul- 
taneously. The  greater  risk  of-  shock,  the  liability  to  more  profuse 
hiemorrhage,  the  probability  of  finding  the  growth  extending  far  back 
into  the  different  fosste,  and  along  the  base  of  the  skull,  are  obvious. 
Later  on,  if  the  patient  make  a  good  recovery,  the  help  of  a  dentist 
will  be  much  needed  in  fitting  some  form  of  obturator,  as  articulation 
is  now  much  more  imperfect. 

Question  of  Gk>uging,  etc.,  in  preference  to  Partial  Re- 
moval of  the  Jaw. 

The  treatment  of  dentigerous  cysts,  if  simply  cystic  and  uncompli- 
cated by  growth,  by  measures  short  of  removal  of  part  of  the  jaw,  has 
already  been  given  (p.  270).  The  same  treatment  will  suggest  itself 
in  other  cases,  especially  those  cases  of  cystic  disease,  more  common 
in  the  lower  than  in  the  upper  jaw,  the  multilocular  variety  of  which 
will  perhaps  be  known  for  the  future,  in  Mr.  Eve's  words,*  as  cystic 
epithelial  tumors. 

The  treatment  of  cystic  tumors  of  the  jaw,  whether  single  or  multi- 
locular, has  usually  been  extraction  of  any  teeth  which  are  in  the  way, 
freely  opening  up  the  cyst  by  cutting  away  part  of  its  walls,  turning 
out  its  contents,  and  then  obliterating  it  thoroughly  by  vigorously 
gouging  wide  of  the  disease. 

Any  surgeon  proposing  to  make  use  of  this  method,  in  preference 
to  more  radical  means,  should  weigh  thoroughly  the  sentences  with 
which  Mr.  Heath  closed  his  Hunterian  lecture  on  this  subject.  "I 
have  now  treated  a  considerable  number  of  simple  and  multilocular 
cysts  by  Mr.  Butcher's  method,!  and,  as  has  been  noted,  with  recur- 
rence in  at  least  two  of  the  latter.  Mr.  Butcher  docs  not  appear  to 
have  met  with  further  trouble  in  his  cases,  and  this  may  depend  upon 
his  carrying  out  the  gouging  fearlessly  and  far  wide  of  the  disease." 
I  should,  in  future,  be  guided  by  the  age  of  the  patient,  and  the 
amount  of  the  solid  material  found  in  the  cysts.  In  young  persons 
with  cysts  having  fluid  contents  and  little  growth  in  the  bone,  I 
should  be  still  inclined  to  adopt  palliative  measures,  and  to  gouge 
very  freely,  carefully  watching  the  case  with  a  view  to  a  more  radical 
proceeding,  should  further  development  take  place.  In  cases  of  much 
solid  deposit  in  connection  with  multilocular  cysts,  and  still  more  in 

*  Mr.  Eve  {Brit.  Med.  Journ,  January  6, 1883)  believes  that  many  of  these  cysts 
are  produced  by  an  ingrowth  of  the  epitheii<im  of  the  gum. 

t  I.e.,  by  cutting  away  the  expanded  bone  freely  ami  then  using  the  gouge.  In  Mr. 
Butcher's  words:  "the  proceeding  according  to  this  plan  is  troublesome  and  difficult, 
but  its  value  to  the  patient  in  having  no  deformity  left  is  priceless."  A  caution  is 
given  resi>ecting  the  facial  artery,  which  might  without  care  be  divided  from  within 
the  mouth  in  a  position  where  it  would  be  very  difficult  to  secure  it  (p.  295). 
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solid  tumors  with  one  or  more  large  cysts,  there  should,  I  think,  be  no 
doubt  as  to  the  removal  of  one-half  or  more  of  the  lower  jaw,  or  of  any 
portion  of  the  upper  jaw  *  involved. 

OPERATIONS  TO   RELIEVE  FIXITY  OP  THE  LOWER 

JAW. 

The  above  condition  may  be  due  either  to  changes  in  the  temporo- 
maxillary  articulation  resulting  in  ankylosis,  or  to  cicatricial  bands 
between  the  jaws,  or  to  both. 

Operations. — The  two  usually  performed  are : 

(i.)  Excision  of  the  condyle,  an  operation  indicated  when  the  mis- 
chief is  limited  to  the  joint  itself. 

(ii.)  Esmarch's  operation  of  removing  a  wedge  of  bone  from  the 
horizontjil  ramus  in  front  of  the  cicatrices  and  masseter,  this  operation 
being  preferable  to  the  first  when  scars  are  present  wliich  interfere 
with  excision  of  the  condyle. 

Conditions  justifying  One  of  the  Above  Operations.— 
Inability  to  open  the  mouth,  resisting  the  use  of  wedges,  etc.  Foetor 
of  saliva  and  breath.  Difficulty  of  speech.  Inability  to  eat  solid 
food.  The  al)Ovc  are  brought  about  by  the  following  causes,  which 
will  be  enumerated  together  here,  though  some  call  for  one  of  the 
above  operations  sind  some  for  the  other — viz. : 

1.  InHammation  of  the  joint  set  up  by  a  punctured  wound,t  gonor- 
rlueal  arthritis,  severe  contusion  J  or  sprain,  osteo-arthritis,  or  suppu- 


*  Mr.  Lnwson  l)r<>ii);lit  lielore  ilie  Clinicnl  Society  ( Traiiti.,  vol.  vi.  p.  20)  tlie  caaeof 
a  man, Hgetl  Kixiv-tive,  in  wliicii  lie  Mioceedcd,  by  excision  and  application  of  sinc- 
cliloride  po-ste.  in  exiirpaiini;  an  epitlieliumatoiiH  growth  of  the  upper  jaw  fiingating 
through  (lie  skin  of  the  fiice.  The  gmwth  reciirretl  twice  during  convule<«cenc-e,  and 
on  each  oc<':i:4ioii  nn  nnH->the(ic  was  given,  and  the  actual  cautery  and  tiie zinc-chloride 
pa-ote  applied.  Mr.  Lnwson  pointH  out — (1)  that  patients  advanced  in  life  stand  large 
cutting  (>|ieniti<)ns,  such  as  the  complete  removal  of  the  up|ier  jaw,  very  badly,  whilst 
they  will  l>enr  with  but  little  i>li(K>k  the  destruction  of  large  growtlm  by  eflchiin)tic!(; 
(2)  that  the  treatment  was  nocompaiiieil  with  very  little  (>ain;  (3)  that  the  deformity 
prmliiceil  by  such  an  operation  is  iiiiich  less  than  that  afier  an  e<|ually  efficient  opera- 
tion by  the  knife  which  would  have  involved  cutting  widely  of  the  grv>wth.  It  iittobe 
regretted  that  no  details  are  given  of  how  the  trrowth  wan  excise<l,  nor  of  huw  much 
of  the  lione  was  removed.  Furthermore,  the  report  is  only  carried  on  four  months 
after  the  patient's  leaving  the  hospital. 

+  i'f.  Mr.  ITiltim's  case  { Ri-M  and  Pain.  p.  114).  in  which  Ixmy  ankylnais  of  this 
joint,  and  of  the  upper  cervical  vcrtebne,  seemed  to  <lale  to  a  punctured  wound  in  the 
neck. 

J  .Mr.  Heath  (R.C.S.  Le-t*.,  1SS7,  vol.  ii.  p.  114)  mentions  a  case  in  which  anky- 
losis of  the  tern (Miro- maxillary  joint  followetl  on  a  kiuk  froiu  a  horse  on  the  itide  of  the 
face. 
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rative  arthritis,  from  abscesses  burrowing  into  the  joint,  e.g.,  abscesses 
connected  with  otitis  media. 

2.  An  unreduced  dislocation  in  which  much  stiffness  remains  after 
attempts  at  reductions  have  failed  in  a  patient  healthy  and  not 
advanced  in  life. 

3.  Cicatrices  after  sloughing  set  up  by  scarlet  fever,  measles,  typhus, 
cancrum  oris,  or  mercurial  stomatitis. 

4.  Cicatrices  after  suppuration  due  to  necrosis  or  alveolar  abscess. 
Excision  of  the  Condyle.— This  operation  is  indicated  when 

the  mischief  is  limited  to  the  joint  itself,  as  in  the  first  two  conditions 
given  above. 

It  may  be  performed  as  follows : 

An  incision  about  IJ  inch  long  is  made  on  a  level  with  the  tragus 
along  the  lower  border  of  the  zygoma.  The  parotid  and  branches  of 
the  facial  nerve  being  drawn  down,  the  masseter  fibres  are  cleared 
away  from  their  insertion  with  a  narrow  elevator,  and  the  joint  ex- 
posed. The  neck  of  the  condyle  is  now  sawn  through  with  a  fine  saw, 
or  divided  with  an  osteotome,  and  the  condyle  turned  out  with  an 
elevator.  The  bone,  which  must  not  be  splintered,  may  require  fur- 
ther paring  down,  and  the  operation  need  repeating  on  the  opposite 
side  before  sufficiently  free  movement  is  regained.  After  the  operation 
the  mouth  should  be  opened  with  a  gag  to  a  full  inch,  more  if  pos- 
sible, and  this  should  be  frequently  repesited,  and  the  case  watched 
most  carefully  owing  to  the  frequency  with  which  relapses  take  place.* 

Prof  Humphry  t  made  use  of  the  following  method  in  a  woman, 
aged  twenty-one,  many  years  ago.   The  ca.se  was  one  of  osteo-arthritie 

•  1  may  here  quote  some  remarks  made  in  my  article  "'On  Injuries  of  the  Face" 
{Syal.  of  Surg.,  vol.  i.  p.  728)  when  discussing  the  causes  of  the  early  and  marked 
fixity  of  the  jaw  after  an  unre<]uced  dislocation.  "  It  is  more  jirohable  that  the  dis- 
placed aironoid  process  and  the  neighboring  parts  of  the  ramus  become  quickly 
imbedded  in  inflammatory  products,  which,  in  this  region  especially,  are  so  rapidly 
effused,  and  which  here  so  soon  undergo  at  least  partial  organization,  leading  perhaps 
not  only  to  fixity  of  the  displaced  condyle  and  coronoid  process,  but  also  to  filling  up 
of  the  glenoid  cavity.  This  consolidation  of  efi'used  inflammatory  products  will  be 
hastened  by  the  patient,  owing  to  the  pain,  keeping  his  jaw  as  quiet  and  fixed  as 
possible." 

t  A  Report  nf  Some  Oases  of  Operation.  Pamph.  18o6.  Some  interesting  cases  of  the 
same  kind  (one  occurring  in  a  woman  aged  tliirty),  with  figures,  are  given  by  Mr. 
Heath  (ioc.  sttpra  eit.,  July  9,  1887).  Two  other  modes  of  treatment  are  here  given — 
vis.,  subcutaneous  division  of  the  adhesions  between  the  condylf  ami  glenoid  cavity, 
as  practiced  by  Mr.  Spanton  with  good  results  in  two  cases  ;  and  division  of  the  ascend- 
ing ramus  beneath  the  masseter  by  a  saw  intrc>duced  from  the  mouth  by  means  of  a 
small  incision  immediately  above  the  last  molar  tooth,  a  director  being  first  passed  to 
clear  the  way.  Mr.  Heath  had  found  this  operation  give  satisfactory  results  in  one 
case. 
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altenition  of  the  right  condyle,  pushing  the  jaw  to  the  left,  and  caus- 
ing most  annoying  deformity  with  crepitus  in  mastication : 

A  curved  incision  was  iniidc  from  the  side  of  the  orbit  across  the 
zygoma  to  the  ear,  a  litlle  liolow  the  teniporo-maxillary  joint,  and  a 
second  frutii  the  en<l  of  the  first  directly  u|)wurd8  iu  front  uf  the  ear, 
over  the  zygoma  again,  cutting  carefully  to  avoid  the  temporal  artery. 
The  flap  being  retlccted,  the  condyle  was  brought  into  view,  and  the 
bone  dividt<l  with  a  narrow  saw,  cutting  from  before  backwards. 
This  wiifj  pruJonged,  as  the  bone  was  hard  and  the  space  to  work  iu 
confined.  Wlien  the  condyle  had  been  turned  out  with  bone-forceps, 
it  was  found  that  tlif-  section  had  p:t>'8e(l  through  the  condyle,  and 
thus,  owing  to  insuHicient  removal  of  bone,  the  jawt<  could  not  be 
brought  into  apposition.  The  bone  was  accordingly  sawn  a  second 
titne,  through  the  neck,  and  all  the  condyle  and  the  external  ptery- 
goid removed.  TIu*  jaws  coulri  now  be  brought  into  much  better 
position.  The  facial  nerve  and  the  temporal  artery  were  not  cut.  The 
deformity  was  almost  entirely  removed,  and  the  patient  was  enabled 
to  masticate  without  inconveuiencc. 

Esmarcll's  Operation. — Where  the  fixity  of  the  jaws  is  brtuight 
alxiut  by  cieiitiifis  witliin  the  mouth  rather  than  by  mischief  limited 
to  the  joint,  removal  of  a  wedge-like  piece  of  bone  is  to  be  preferred. 

An  incision  2  or  21  inches  long  Js  made  along  the  lower  border  of 
the  jaw  in  front  of  the  masseter  and  cicatrices,  and  a  wedge  renioved 
with  a  narrow  saw  and  bone-forceps.  The  sections  should  be  made 
as  cleanly  as  |iossilile  to  tivoid  risk  of  necrosis,  and  the  periosteum 
should  bo  removed  with  the  bone.  The  wedge  should  measure  at 
least  H  inch  below  nnd  i  inch  above*  and  it  mui?t  be  taken  from  a 
jcirt  entirely  in  front  of  any  cieutricial  tissue. 

iJwing  to  the  tendency  to  relapse,!  JKissive  and  active  movements 
should  be  niude  use  of  early,  and,  at  first,  if  needful,  with  the  aid  of 
nn  aniesthetic. 

Dr.  Mans  J  relates  the  following  case:  A  man,  aged  twentj'-seven, 
suffered  from  immobiiity  of  the  jaw,  dating  to  scarlatina  at  the  age 
of  seven.  Secnndfiry  dentition  had  been  attended  with  great  difli- 
culty  in  the  removal  of  the  first  teeth,  the  {lerninncnt  ones  being 
irregularly  developed,  and  mostly  displaced  laterally.    There  was  not 


* 


*  In  Iwo  of  Mr.  HeB(h'«  nates  the  wedge  removed  included  ifie  menial  foramen. 

t  Tliis  r<>lri{ist'  is  inort-  likely  if  tJit?  wedge  is  not  removed  well  in  front  of  all  oicn- 
triccs.  TlniN  Mr,  Ilfiiih  [Din,  utirl  luj.  of  the  Jaws,  p  li'3'I)  Iniind,  two  years  after 
Esmarcll's  ojieraliwi  fur  coinjilete  cUwure  <»f  the  jnws,  iJmt  tliu  interviil  between  ilie  left 
molnrs  had  diniiiiislied  friim  J  to  I  iiicli,  itiid  limt  Itelween  tlie  h-tlend  incisors  from 
{  to  }  inch.  Mr.  Heath  thnti^lit  that  in  ihisi  ciune  he  liad  not  l>e«ii  snfliciently  cnreful 
to  mnko  llie  iMine  jw-ction  entirely  in  front  of  the  cicutrires, 

:  Arch./.  Klin.  Chii:,  M   xili.  llefl  ;J. 
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the  least  movement  under  antesthesia.  Esmarch's  operation  performed 
on  both  sides  produced  movement  with  voluntary  painless  opening 
of  the  mouth  amounting  to  U  inch. 

The  above  shows  the  importance  of  operating  early  in  cases  where 
severe  ulceration  is  certain  to  lead  to  increasing  fixity  of  the  jaw, 
ultimately  needing  operative  interference. 

Mr.  Heath  *  thus  states  his  opinion  of  Esmarch's  operation  :  It  is 
"  a  comparatively  easy  proceeding ;  and  in  cases  where  only  ane  side 
of  the  jaw  is  affected,  restores  the  patient  a  very  useful,  though  one- 
sided, amount  of  masticatory  power  in  two  or  three  weeks,  and  with 
very  little  suffering  or  annoyance.  One  side  of  the  jaw  is,  however, 
rendered  permanently  useless  (its  previous  condition),  and  there  is  a 
necessarily  resulting  deformity,  which  is  not,  however,  of  a  very  dis- 
tressing character.  The  paralysis,  from  the  division  of  the  nerve,  is 
80  slight  as  not  to  be  worthy  of  mention." 


CHAPTER  VIII. 

OPERATIONS  ON  THE  LIPS. 

HARE-UP  AND  OTHER  PLASTIO  OPERATIONS  ON 

THE  LIPS. 

HARE-LIP  (Figs.  63-71). 

Best  Time  for  Operation.— Any  time  after  the  second  or  third 
month.  For  most  cases  the  third  to  tlie  sixth  month  is  the  best.  AH 
should  be  over  by  the  seventh  month,  when  dentition  begins. 

With  regard  to  operations  at  an  earlier  or  later  date  than  the  above, 
it  is  interesting  to  note  what  Sir  W.  Fergusson,  whose  experience  was 
unrivalled,  advocated  with  a  riper  experience.  Thus,  in  his  Practical 
Surgery  (fourth  edition,  p.  573,  1857),  he  writes :  '*  I  have  myself  oper- 
ated very  frequently  within  the  first  three  weeks ; "  and  a  little  later, 
"  From  all  my  reflections  and  experience  on  the  question,  I  am  more 
than  ever  disposed  to  recommend  a  very  early  operation."  In  his 
Royal  College  of  Surgeons  Lectures  on  the  Progress  of  Anatomy  and  Sur- 
gery (1867),  with  an  experience  of  between  300  and  400  cases,  he 
writes :  "  I  decidedly  prefer  about  the  end  of  the  first  month."  Writing 
later  on  (Brit.  Med.  Journ.,  1874,  vol.  i.  p.  403),  Sir  William  stated  that 
his  favorite  time  was  from  "  three  weeks  to  three  months." 

While  the  rule  of  British  surgery  is  to  get  the  operation  over  before 

*  Loe.  aupru  cit ,  p.  338. 
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dentition,  many  German  fiurgeons  defer  takinj;  nn y  !«teps  till  the  chiM 
has  entered  on  the  second  year.  Thus  Prof.  Billrotli*  announces  lii» 
praclico  as  follows:  "  Unless  the  parents  urgently  demand  an  opera- 
tion as  early  as  possible,  I  generally  prefer  to  operate  on  children 
when  they  are  more  than  one  year  old.  I  always  advise  this  in  strong- 
children  with  complicated  hare-lips,  especially  when  the  inter-raaxil 
lary  bones  are  displaced  and  the  hare-lip  is  double.  I  have  been  particu- 
larly patisfied  with  the  result.'^  of  operation,  as  far  as  appearance  I 
concerned,  on  children  at  rather  later  [leriods  of  life  and  in  adults 
Some  further  remarks  of  Prof.  Billroth  are  quoted  at  p.  313. 

My  reasons  for  deferring  the  operation,  as  a  rule,  till  after  the  third 
month,  are— 

1.  That  the  difficulties  of  getting  children  with  hare-lip  to  take 
Buflirii'tit  foo(]  are  exaggerated.  Very  often,  uidess  the  palate  is  cleft 
in  additi'in,  «:'hildreu  with  hare-lip  can  suck  well  and  are  in  goml  con- 
dition. AV'hen  the  pal;Ue  is  also  deft,  a  serious  difficulty  may  arise 
from  tlie  food  passing  into  the  nose,  but  this  may  be  usually  met  by 
careful  feeding  with  a  small  spoon  put  well  back,  if  a  sucking-l>ottle 
with  a  large  teat  fails  (p.  ^UH;. 

Where  the  child  really  cannot  get  sufficient  nouri.-ihment,  anri  is 
marasmic  from  this  cause  and  this  only,  the  surgeon  will  of  course 
operate  at  an  earlier  «late  than  three,  or  even  two,  months.  But  a  child 
that  is  daily  wasting  is,  daily,  less  and  less  able  to  tneet  the  strain 
entailed  by  the  operation,  and  consequent  repair.  This  should  be 
clearly  understood  by  the  friend,-?,  and  also  the  following  fact : 

2.  It  is  not  uncommon  for  cliililrt'ii  Avilh  hare-lijt  to  tlie  soon  after 
birth  from  causes  with  which  this  deformity  has  nothing  to  do — viz., 
diarrha-a,  lung-trouble,  cxhau.stion.  If  an  operation  be  jK'rfornied 
early  in  such  cases  death  wiit  l>e  put  down  to  it,  and  not  to  the 
above  causes,  which  would  have  destroyed  the  cliild  in  any  case. 

3.  As  stated  by  Mr.  T.  Smith.t  "the  operation  can  be  done  murh 
more  {jcrfectly  and  artistically  on  a  young  cidld  than  on  a  new-born 
infant,  the  jinrts  being  larger,  more  Heshy,  and  more  easily  handled." 
Sutures  also  cut  out  less  readily. 

4.  For  the  first  few  weeks  of  life  the  child  has  scarcely  got  over  the 
change  from  intra-nterine  to  extra-uterine  life,  the  function  of  rligcstion 
is  not  yet,  so  to  speak,  in  full  swing,  and  a  very  slight  shock  may  be 
too  much  for  the  low  vitality  of  this  period. 

Cotith'lion  ttf(he  Jlarc-Iip. — Before  operating,  the  following  points  mu.=5t 
be  inquired  into.  As  in  other  phistic  oi)eratiiitis,  tme  or  two  careful 
examinations  should  be  made  of  the  parts  before  any  attempt  at 


n 


*  Clin.  Surg^  Sjfd.  Soe.  Draiu^  p.  78. 
t  Laneet,  1867,  vol.  ii.  p.  761. 


uniting  thein.  Is  the  cleft  single  or  double?  If  single,  is  it  simple, 
i.e.,  witliont  involving  the  nose,  and  without  fissure  of  tlie  palate  ?  Are 
the  sides  equal  and  Jicute-angled,  or  divergent  and  unequal?  Other 
sources  of  difficulty  are,  much  flattening  of  the  noae  from  the  septum 
being  adherent  and  dragge<l  over  to  the  .«>iii>erior  muxilla  nn  onr  side, 
and  the  ala  of  the  ojiposite  side  being  spread  out  audtjtretehed  over  the 
upper  part  of  the  fissure.  Or  the  edges  of  the  Up  are  widely  apart,  and 
by  no  means  to  bo  approximated,  the  ahe  being  so  widely  isei>arated 
that  lines  let  fall  vertically  tlirougli  thiMii  only  cotne  just  within  the 
angles  of  the  mouth. 

Other  more  general  points  will  of  course  be  remembered  as  influ- 
encing the  result  of  the  operation.  Amongst  these  are,  tlie  digcfitive 
and  sleeping  power  of  the  infant ;  its  family  hi.'^tory ;  the  existence  of 
any  weakening  condition,  such  as  otorrluea ;  and,  by  no  means  least, 
the  good  sense  and  patience  of  the  nurse. 

The  Single  Hare-lip  operation  and  the  one  applicable  to  the 
largest  numbtr  of  cases  will  be  first  described  fully,  and  then  one  or 
two  moditications. 

(i.i  The  Usual  Operation  (Fig.  (i.'i). — The  child  being  wrajvpud 
in  a  long  towel,  mummy-wise,  to  ensure  tlie  hands  being  .secured  if  it 
"come  to"  prematurely,  ether  or  chloroform  is  given,  and  the  head  is 
held  suitably  pn-sent^'d  to  the  <qjerator  l)y  an  assiptiint  whose  hands, 
at  the  same  time,  make  presi^ure  ujion  tlie  facial  arteries  us  they  cross 
the  jaw.  The  lips,  and,  if  needful,  the  nhe  also,  are  now  freely  sepa- 
rated from  the  subjacent  bones  to  allow  of  tlnir  coming  together  with- 
out tension  ;  during  this  step  the  knife  shuuld  be  kept  very  cloi^eto  the 
bone,  otherwise  the  ha'morrhage  will  be  free.  If  one  maxillary  bone 
project  inconvemently  beyond  its  fellow,  it  must  now  be  forcibly  bent 
hrtfk  with  non-serrated  forceps  covered  with  thin  druiiiage-tube  or 
wash-leather.  The  bone  should  be  felt  to  emck  when  this  is  done, 
otherwise,  if  merely  bent  back,  it  springs  forward  again  and  causes 
tension  on  the  fl»i>s.  The  edges  of  the  cleft  are  now 
pared.  This,  the  iiio.st  impurtaut  part  of  the  wliole 
operation,  must  be  done  carefully  and  thuroughly  as 
well.  The  surgeon  seizes  the  lower  angle  of  each  Hap. 
alternately,  either  with  his  left  tVirefinger  and  thmiib. 
or,  if  the  parts  are  very  small  and  slippery,  with 
tenacuIum-forcepB  which  should  not  hold  the  soft 
parti*  too  near  the  edge,  or  it  will  tear  out  too  soon. 
The  edges  being  thus  made  tense,  the  surgeon  with  a 
narrow  bladed  small  knife  pares  then:  ;is  widely  as  possible  hy  two 


Fig.  63.* 


(DrniU.) 


*  Simple  imre-lip  with  equilntenil  sides.    To  en^iirc  as  bmiui  a  atirfnce  as  {lussible 
tlie  tneisiun  fihoul<i  be  made  rather  farther  from  the  Rides  of  the  fissure. 

20 
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incisions  beginning  above  at  the  upper  angle  of  the  cleft,  curving  out- 
wards somewhat  as  tliey  descenH,  and  then,  in  the  lower  part,  curving 
inwards  again  through  the  red  prolabiura  t  Fig.  63).  The  pared  sur- 
faces shouhi  be  made  as  wide  ns  postsible,  especially  below,  in  order 
that  the  sutures  may  hold  V>etter  and  the  li])  be  deeper.  If  one  inar^ 
gin  ui  the  flap  is  longer  than  the  other,  this  should  be  pared  first,  ant 
after  this  its  fellow,  that  both  may  correspond.  During  this  paring, 
ha-murrhage  must  be  prevented  cither  by  the  assistant  who  oompi 
tJif  facial  while  ho  supports  the  head,  or  by  an  a^^siHUint  rompressinf 
the  coronary  artery,  between  his  finger  and  thumb,  at  the  corner  of 
the  mouth,  or  by  hare-ltp  clamjia  placed  at  the  comers  of  the  mouth. 

The  assistant  who  steadies  the  head  and  keeps  pressure  on  the  facial 
arteries,  now,  with  two  fingers,  presses  the  cheeks  together,  so  as  to  bring 
the  Haps  into  apposition  while  the  surgeon  introduces  his  sutures.  1 
mucli  prefer  for  these,  first,  one  of  medium  silver  wire  to  command  the 
cornnury  arteries  and  passed  closer  to  the  mucous  membrane.  If  one 
flap  is  slill  shorter  than  the  other,  this  stitch  may  be  passed  through 
the  opjM>site  side  from  below  upwards,  then  entered  on  the  shorter  side 
at  a  point  a  little  higher  than  that  at  which  it  left  its  fellow  and  passed 
from  above  downwards  so  as  tilt  down  the  margin  which  is  highest 
and  bring  it  level  with  the  i>ther.  This  first  stitch  being  passed,  and 
the  chief  fear  of  bleeding  removed,  three  or  four  others  of  fishing-gut, 
horsehair,  or  tine  curboHzed  silk  are  inserted,  one  being  placed  in  the 
free  margin  of  the  lip  Ut  keep  the  wound  carefully  closed  here  against 
the  entrance  of  milk,  saliva,  etc.  In  adjusting  the  top  stitch  care  roust 
be  taken  that  it  does  not  too  much  depress  the  tip  of  the  nose,  if  the 
cleft  has  been  one  running  up  into  tlie  nostril.  All  the  chief  stitches 
should  be  inserted  h  inch  from  either  side  of  the  clef^.  They  are  in- 
serted with  very  fine  needles. 

It  will  be  gatlien-d  from  the  aljove  that  I  do  n<it  advise  the  use  of 
hare-lip  pins.  They  are  useful  no  doubt  in  jjromoting  close  and 
accurate  union  where  the  parts  come  together  easily,  but  at  the  expense 
of  the  risk  of  sloughing  and  sears  even  here;  where  tension  is  con- 
siderable this  risk  is  very  much  increased.  The  surgeon  will,  I  think, 
do  more  wisely  who  adopts  the  sutures  already  described,  preventing 
tensiijn  l)y  freely  separating  the  soft  parts  from  the  l»one.  If  pins  are 
used  they  should  be  tar  slenderer  than  those  usually  sold,  the  first 
should  be  inserted  low  down  so  as  to  command  the  coronary  arteries, 
and  if  one  side  of  the  cleft  is  sliorter  than  its  fellow  the  pin  should  be 
passed,  so  as  to  draw  it  down,  in  the  maimer  already  described. 

The  sutures  lieing  inserted  and  tied,  the  nostrils  are  cleared  of  any 
clots,  some  iudof<irm  is  dusted  over  the  wound,  a  tiny  bit  of  lint 
smeared  with  eucalyptus  ointment  is  placed  over  the  wound,  some 
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collodion  is  painted  on  evenly,  and,  if  any  tension  remains,  one  or 
two  pieces  of  strapping,  cut  narrow  in  the  centre,  are  applied. 

We  still  want  some  instrument  easily  applied  for  hare-lip,  and 
adaptable  in  hospital  practice  to  different-sized  Jieads.  Hainsby's 
truss,  ingenious  as  it  is,  has  serious  drawbacks.  As  it  is  not  adjust- 
able to  other  heads  than  that  for  which  it  was  made,  the  surgeon  needs 
several  sizes.  It  should  always  be  worn  for  several  days  before  the 
operation,  not  so  much  to  approximate  parts  as  to  prevent  pressure- 
sores,  which  form  extremely  easily  and  leave  disfiguring  scars. 

To  support  the  flaps  and  keep  them  in  place,  M.  Louis's  bandage 
may  be  made  use  of.  It  is  thus  described  by  Mr.  Mason  :*  A  double- 
headed  roller,  about  an  inch  wide  and  a  yard  and  a  half  long,  is  placed 
with  its  centre  over  the  middle  of  the  forehead,  and  the  two  ends  are 
then  carried  behind  the  head  over  the  ears  to  the  occiput,  where  they 
are  made  to  cross,  and  brought  forward  again.  Two  slits  are  now 
made  in  one  end,  and  the  other  end  slit  into  two.  The  two  ends  are 
then  passed  through  the  two  slits,  and  then  by  making  traction  on  the 
ends  the  edges  of  the  lip  are  brought  together.  The  ends  are  carried 
back  again  to  the  nape  and  there  fastened. 

In  the  after-treatment,  the  wound  may  be  looked  at  on  the  second 
or  third  day,  the  silver  wire  removed  on  the  fourth  day,  and  the  others 
left  in  much  longer.  A  camel's-hair  brush  is  the  best  way  of  cleansing 
the  wound.  On  each  occasion  the  cheeks  must  be  most  carefully  sup- 
ported. 

There  is  one  point  of  great  importance  which  is  not  alluded  to  in 
surgical  works,  and  that  is,  that  in  some  cases  of  hare-lip  death  from 
dyspnoea  may  take  place  very  soon  after  the  operation.  Thus,  where 
the  cleft  has  been  a  large  one,  and  the  upper  lip  when  restored  is  tight, 
when  it  overhangs  the  lower,  if  the  nostrils  are  flattened  and  partially 
closed  by  the  operation,  owing  to  the  tension  of  the  parts,  so  little 
breathing  space  may  be  left  that  temporary  interference  with  respira- 
tion may  occur,  with  grave  and  even  fatal  results  before  the  breathing 
can  be  accommodated  to  the  altered  circumstances,  and  before  the 
parts  dilate  and  stretch. 

The  first  case  that  drew  my  attention  to  this  accident  occurred  in 
the  early  part  of  1887  at  Guy's  Hospital.  I  had  operated  on  an 
infant,  aged  three  months,  with  a  large  cleft  with  unequal  sides,  and 
going  through  the  alveolar  margin,  the  two  halves  of  these  being  on 
diff'erent  levels.  The  projecting  alveolus  was  broken  back  into  posi- 
tion, pared,  and  stitched  with  chromic  catgut  to  its  fellow.  The  edges 
of  the  cleft  were  then  pared  and  united.  They  came  together  excel- 
lently, the  wide  cleft  being  replaced  by  a  deep  upper  lip.  One  nostril 
was  rather  chink-like.    About  half  an  hour  after,  whilst  I  was  engaged 

*  Si.  Thomas's  Hosp.  Reps.,  vol.  vi.  p.  160. 
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in  another  operation,  a  message  came  that  the  child  was  livid  and 
dying.  I  had  tlic  child  at  once  brouplit  to  nie  in  the  theatre,  the 
strapping  was  reniovinl,  the  tongue  carefully  drawn  forward,  and  arti- 
ficial respiration  performed.  The  child  quickly  came  to  and  V)egan 
to  cry,  though  not  very  vigorously.  Three-quarters  of  an  hour  later 
its  breathing  again  failed,  anil  though  Mr.  Waeher.  at  that  time  senior 
houBe-surgeon,  at  once  repeated  the  artilTicial  respiration,  we  were  un- 
able to  resuscitate  the  child.  At  the  post-mortem  examination  no 
clot  was  iVnmd  in  the  fauces,  nor  anytliing  else  wrong.* 

Ilunting  about  to  see  if  others  had  met  with  this  untoward  result, 
I  found  that  my  old  friend,  G.  A.  Wright,t  of  Manchester,  had 
recorded  two  cases  of  a  like  nature.  The  children  here  were  aged 
three  and  (ive  weeks  respectively,  the  harcdips  double;  in  one  it  was 
noticed  lliat  after  the  operation  the  lower  lip  was  drawn  in  bo  much 
as  to  leave  but  a  small  opening,  hut  there  was  not  apparently  any 
dyspna-.a.  In  one  cast:  elyspiujiii  c;mie  on  suddenly,  and,  as  no  relief 
followed  on  pulling  the  tongue  out,  tracheotomy  and  artiticial  respi- 
ration were  performed.  The  child  came  round,  but  a  few  hours  later 
the  breathing  failed  again,  and  the  child  died.  In  the  second  case,  the 
child  was  found  dead  in  the  night.  ''The  cause  of  death  was  prol>- 
aldy  valve-action  of  the  lower  lip." 

In  cases  of  hare-lip  where  the  divergence  is  great,  and  where  the 
sides  of  the  cleft  an-  very  unequal,  the  following  operations  may  be 
made  use  of,  but  it  will  be  found  that,  on  the  whole,  the  first-mentioned 
is  not  only  the  quickest  performed,  but  also  gives  the  best  results 
wherever,  by  free  separation  from  the  jaws  and  broad  paring  of  the 
edges,  the  flaps  can  lie  adjusted  together. 

(ii.)  Operation  of  Clemott  or  Malgaign©  (Figs.  64,  (>>), — The 
edges  an-  pared  down  to,  but  nut  tveyond,  tlie  red  lines,  the  flaps  thus 
detached  above  are  turned  downwards  iiiid  kejit  in  this  position  out  of 
the  cleft  with  a  prolic.  The  u  p])er  part  of  the  cleft  is  then  sewn  together 
with  the  sutures  already  advised,  while  the  projecting  tongue  is 
shortened  as  required  with  a  pair  of  sharp  scissors  and  united  with  one 


I 


*  I  think  (lint  I  otiglii  to  mention  tlint  Louis's  bandage  wbb  applied  in  this 
The  nioiitli  v»»  qtiite  free,  1)iU  ilic  effect  of  ttie  hnndnge  niii«i  Imve  t)een  m  incre»i««  ihe 
dirnintjtion  of  tli6  aperlure,  hix)  to  iiinmlitin  tlie  altered  i-niidilinii  of  ]>arts,  wliich  yns 
very  euiisidenitJe. 

t  Abi^tnidK  of  Ou(9  Trmkd  n(  Ihr  Pendli-hnry  lJofpitn(,  1S85,  p.  14t).  In  tiis  Abetncia 
for  1883  Mr.  Wrigiit  recurdfi  a  cuse  in  wliicb,  after  (([ifralion  for  liare-tlp,  there  was  so 
niucli  dysptKL'a,  from  the  tongue  uliugiii^  tn  the  riK>f  of  (he  tnoiith  at  each  iniipi ration, 
"  thut  it  had  to  be  pulled  nut  nnd  fa^lened  hy  n  liK;aliire." 

X  M.  Ndlatou  {Pathal.  Vhimrg.,  t.  iv.  p.  4tJfi)  states  lliiit  M.  Malgnigne  here  i 
M.  Clfimot,  of  RcHili  fort. 
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or  two  points  of  horsehair.     The  chief  ohjection  to  this  nifcthod  is,  that, 
unless  great  cure  is  tiiken,  a  little  ekin,  imperceptible  at  first,  but 


Fig.  ti-l. 


Fio.  06. 


(N«ljiton.) 


(N^latoii.) 


showing  white  after  a  time,  may  remain  below  the  red  line,  or  as  a 
break  in  it. 

W liere  the  divergence  is  more  marked  and  the  sides  of  the  cleft 
very  unequal,  the  folbiwiufi  iimy  be  made  use  of; 

(iii.)  Method  of  Mirault  (Figs.  66,  67).— On  the  side  wbieh  is 
the  raost  vertieul  of  the  two  an  incision  ie  to  be  made  downwards  and 
outwards  from  the  apex  of  the  cleft  to  tlie  junction  of  skin  and  mucous 
membrane,  so  a.s  to  leave  a  flap  on  this  side  free  a1)ove,  but  attached 
below.     The  other  more  sloping  side  is  then  freely  pared  tbrouyfiout 


Fio.  66.» 


l-io.  67. 


(N^lAton.) 


(NUtttoD.) 


its  extent  from  the  apex  downwards  and  outwards.  Any  adhesions 
of  the  lips  to  the  gums  being  then  thoroughly  separated,  the  Hap  is 
brought  across  and  atttiched  to  the  pared  opposite  side  with  the  sutures 
already  mentioned. 

If  this  method  be  made  use  of  the  flap  muat  not  be  a  mere  paring, 
but  cut  as  thick  and  succulent  as  possible,  and  the  opposite  side  must 
be  thoronphly  and  widely  refrejibed. 

(iv.)  Method  of  Nelaton  {Fi^'s.  OS,  69).— This  gives  another 
means  of  substituting  a  protuberance  for  the  cleft.    An   incision 


•  The  »\A«e,  efpecialljr  the  one  which  is  refreshed  throughout  its  whole  <?xteiit. 
should  be  pared  as  in  Fij?.  G7— thnl  is,  fiomewhal  aDgularly — so  a*  tu  jinnuote  the 
adjustjnent  or  the  H.'i[»,  as  it  were  by  interlocking. 
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resembling  a  v  reversed  is  made  around  the  upper  angle  of  the  cleft. 
By  this  means  the  red  edge  of  the  cleft  is  separated  from  the  two 
halves  of  the  lip,  except  at  each  corner  below.    This  red  edge  is  next 

Fio.  68.  Fia.  69. 


(Ni^latou.)  (NiMaton.) 

turned  downwards,  or  reversed  so  that  the  A-shape<l  wound  becomes 
diamond-shaped.  The  bleeding  surfaces  are  then  brought  together 
by  the  means  already  given. 

Mr.  Holmes*  considers  that  Ndlaton's  operation  is  i)eculiariy 
adapted  to  clefts  which  do  not  extend  through  the  whole  depth  of  the 
lip,  but  terminate  at  some  distance  from  the  nostril.  These  instances 
are  rare,  but  Mr.  Holmes  further  points  out  that  in  cases  where  an 
unsightly  notch  is  left  behind,  if  there  be  not  much  cicatrization 
around  the  incision,  the  deformity  may  be  almost  certainly  remedied 
by  this  operation. 

DOUBLE  HARE-LIP  (Figs.  70,  71). 

This  is  often  easier  of  cure  tlian  single  hnrc-lip  with  very  divergent 
sides  and  the  alveolar  margin  cleft  and  its  two  parts  on  unequal  levels. 
For  in  double  hare-lip  tlie  mischief  is  symmetrical,  and  the  sides  less 
divergent. 

Mr.  T.  Snutli  (lor.  supra  cit.,  p.  799)  gives  the  three  following  vari- 
eties of  hare-lip  wliich  are  met  with  here  and  which  are  of  practical 
importance : 

(a)  When  tlie  i)re-maxillary  bone  is  in  situ,  and  the  two  clefts  are 

simple  and  fairly  bilateral. 
05)  When  the  pre-maxillary  bone  is  separated  from  the  rest  of 
the  jaw  and  projects  forwards,  in  some  cases  slightly,  in 
others  being  attaclied  to  tlie  vomer  and  hanging  from  the 
tip  of  the  nose, 
(y)  When  the  pre-maxillary  bone  is  small  and  ill-developed,  and 
when  the  elefta  are  widely  gaping. 
(a)  If  the  pre-maxillary  bone  is  in  proper  position,  tlie  skin  over  it 
is  freed  from  its  attachments  behind  and  ])ared  to  a  point.     The  sides 


*  Surg.  Dis.  of  Children,  p.  104. 


of  the  cleft  are  next  pared  from  above  downwardt?  (as  in  Fig.  63),  and 
the  parts  brouorht  topctlier  by  transfixing  the  sides  and  the  central 
flap  with  a  silver  wire  suture,  every  care  being  Uiken  to  keep  the  cen- 
tral piece  well  down.  Horsehair  and  gut  sutures  are  also  used  as 
well.  As  the  central  piece  is  always  shorter  than  the  lip  itself,  the 
resulting  wound  is  Y-shaped,  and  it  is  the  side  Haps  wliich  meet  each 
other  in  the  middle  line  below.  Care  must  be  taken  to  free  the  central 
flap  right  up  to  the  nose,  and  not  to  depress  it  too  much  witli  the 
sutures,  otherwise  the  nose  will  be  fljittcncd. 

(/9)  Cases  in  which  the  pre-maxillary  bone  is  separated  from  the 
nmxilla%  projecting  forwards,  sonietinies  being  oven  attached  to  the 
very  tip  of  the  nose. 

The  question  of  removing  or  leaving  the  pre-maxillary  bone  arises 
here,  and  the  very  best  authorities  have  dilTered  widely.  On  the  one 
hand,  Sir  W.  Fergussou,  writing  as  lute  aa  1S74,*  advised  ita  removal, 

Fio.  71.t 


Fig.  70. 


(Holmes.) 


if  it  projected  much,  as  prt-sging  it  buck  was  diflicuU  and  unsatis- 
factory, as  the  teeth  in  it  could  not  be  relietl  upon  to  coine  tlirough 
usefully,  as,  if  a  cleft  palate  was  present,  the  gap  narrows  better  after 
the  removal  of  the  bone,  and  a  ik-ntist  cuu  fit  »  plate  that  will  uuswer 
the  purpose  quite  as  well.  On  the  other  side,  Mr.  Holmes  |  argues 
thus:  "It  is  of  the  highest  importance  to  preserve,  if  possible,  this 
portion  of  bone,  fur  three  reasons:  (1)  If  the  bone  be  removed,  there 
must   be   a   permanent   gap  through    the   hard   palate.     (2)  There 


*  Sril.  Med.  Journ.,  vol.  i.  1874,  p.  40a. 

+  From  Mr.  HolineH'ii  bfx>k,  quoted  above,  Fig.  21. 

}  Surg.  Du.  of  Children,  p.  108. 
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must  also  be  a  flattening  and  malposition  of  the  upper  lip,  in  con- 
eequenee  of  its  havin^j  Inst  its  hnny  8Up|)ort;  and  from  this  finttoningi 
of  the  upper  jaw  it  will  result  that  the  lip  will  be  very  short  and 
tense,  and  the  patient  extremely  'underhung,'  a  very  unpleasing 
deformity  "  (Fi^'.  71;.  While  no  doubt  the  hands  of  Sir  W.  Fer- 
gU88on,  with  his  prcat  operative  experience,  were  able  to  secure 
good  results  after  removal  of  thip  bone,  most  surgoone  will  prefer 
to  follnw  Mr.  Holmes's  advice.  Mr.  Holmes,  a  little  later,*  goes  on 
to  say  that  iti  a  few  cases  it  may  be  necessary  to  sacrifice  tlie  bone, 
e.y.,  where  it  is  very  far  forward,  very  much  out  of  proiwrtion  to 
the  neighborinp  parts,  and  the  child  very  weak. 

I  am  of  opinion  that,  if  the  fallowing  jxdnts  be  attended  to,  the 
pre-maxillnry  bone,  however  advanced  and  firmly  based,  can  be 
rephiced  and  jireserved ;  weakness  on  the  part  of  the  child,  which 
is  undoubtedly  a  matter  of  grave  consideration  in  cases  like  thia, 
where  the  loss  of  blood  i.s  considerable,  is  best  met  by  doing  the 
operation  by  two  sUigcs — in  other  words,  being  content  to  first  get 
this  bone  replaced,  and  leaving  the  uniting  of  the  soft  parts  till 
another  time. 

Where  Uie  stalk  of  attiichment  of  the  pro-maxillary  bone  is  slender, 
and  where  there  is  plenty  of  room  between  the  two  maxillfe,  it 
may  be  often  Ijrnken  back  into  place  by  the  operator  sai)portine  with, 
his  left  hand  the  back  of  the  child's  head  and  then  with  his  right 
thumb  sharply  fracturing  back  the  bone.  This  should  be  done 
thon)upldy,  and,  if  needful,  by  the  aid  of  non-sernited  forceps  cov- 
ered with  drainage-tube,  or  bone-forcei)8  may  be  applied  to  the  stalk ' 
in  front  and  also  behind  till  it  is  almost  completely  cut  through.  If 
now  it  can  be  replaced,  but  tends  to  come  forward  again,  it  should  be 
sutured,  on  one  side  at  least,  to  the  maxillte  Avith  chromic  catg^ut  or 
carbolized  silk,  or  wire. 

If  the  maxillary  bones  on  one  side  or  both  nre  in  the  way,  and 
prevent  the  replacing  of  the  prc-maxillary  bone  after  it  has  been  de- 
tached suthciently.  or  if  thi.s  is  too  voluminous,  its  sides  must  be  cut 
away  and  the  maxilla-  also  pared  till  the  central  piece  can  l>e  pushed 
back  between  them  and  retained  with  the  suture,  as  above  advise<l. 

A  severer  method,  one,  therefore,  wliicli  sb«iuld  only  be  tried  when 
all  other  means  of  replacing  the  pre-maxillary  bone  have  failed,  is  to 
cut  a  wedge-shaped  gap  out  of  the  septum  nasi  and  to  press  or  fr 
ure  the  partially  detache<l  bone  into  the  gap.  Some  have  passed  a 
suture  t  through  the  septum  before  the  wedge  is  cut  out  and  then 
united  the  ends  over  the  pre-maxillary  bone  to  keep  it  in  place. 

*  Loe.  wpra  cil^  p.  109. 
t  If  lie  do  thi*  the  Burii^Fon  miMt  be  provided  with  needles  of  diSereat  cttrreft. 
Small  curved  ones  in  a  holder  ofier  more  rarietr  th«n  those  in  handles. 
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The  hiPmorrhngc  may  be  very  free  in  these  cases  where  very  vascu- 
lar bones  are  cut  through.  I  have  generally  found  ihat  it  is  at  once 
arrested  by  suturinp  the  hones,  but  in  some  cases  it  may  be  needful 
to  apply  a  fine  point  of  actual  cautery  or  of  the  thenno-cautere;  if 
this  has  been  necessary,  or  if  the  child  ia  very  weakly,  the  uniting  of 
the  soft  parts  had  better  he  left  to  amUher  time. 

Jt  is  absolutely  necfseary,  by  some  menns  or  other,  to  get  the  jire- 
maxillary  bone  quite  back  and  to  uiake  it  stay  there,  as  otherwise 
the  soft  parts  over  the  projecting  bone,  or  the  line  of  union  wliich 
often  comes  just  opposite  to  it,  will  be  pressed  upon  lUid  give  way. 

80  where  the  surgeon  is  unaVile  to  jrettbe  hone  back  by  any  method 
l)e  may  follow  the  advice  of  Sir  W.  Fergusson,*  and  incising  the 
mucous  membrane  over  the  bone,  separate  this  sufficiently  to  intro- 
duce a  small  pouire  about  1  inch  broad,  s«oop  out  the  teiufiorary 
incisors,  and  cut  away  the  wall  of  bone,  which  for  the  first  •Mj.dit  weeks 
consists  of  merely  a  few  plates.  By  this  the  projection  is  removed, 
and  the  tissues  which  rernain  offer  no  obstruction  to  the  union  of  the 
lip  in  front.  Only  the  mucous  njcndjrane  and  houjc  periosteum  are 
left,  to  form  a  solt  cushion  behind  the  united  lip.f  Furthermore,  by 
this  means  any  spirt  of  blood  is  av(vidcd. 

Mortality  after  Operations  for  Hare-lip.— Facts  appear,  as 
yet,  to  he  wanting  to  <lccide  whether  it  ia  the  inalfornuition  itself  or 
tfie  operation  whicli  influences  the  mortality.  German  surgeons  have, 
with  their  usual  painistakingness,  collected  statistics  bearing  on  this 
subject. 

Dr.  lloffa.J  of  Wiirzburg,  considers  that  the  malformation,  Dr. 
Gotthe]f,$  of  Heidelberg,  that  it  is  the  operation,  which  iias  the  inju- 
rious elTect.  However  this  may  be,  it  scenrs  to  be  clear  that  the 
lortfllity  is  much  higher  with  tbem  than  with  us.  Thus,  of  134 
e8,  the  totid  mortality  amounted,  for  the  first  three  monlha,  to  23.4 
^er  cent.  Again,  of  121  cases  o|»t'riited  on  by  Billroil),  Rose,  and 
Czerny,4I  or  34.1  per  cent,  died  within  a  year.  Of  course  the  cause 
of  deatli  in  these  cases  cannot  be  entirely  attributed  to  the  operation. 
The  fact  that  primary  union  followed  in  alrout  half  of  Czerny'g  cases 
of  haredip  seems  to  support  struugly  the  view  that  it  is  the  weakness 
of  th^•  infant  which  iiillucnces  the  mortality. 

Repetition  of  Operation. — I  cannot  leave  this  subject  without 
reminding  my  younger  rt-adei-B  that  in  many  cases  a  perfect  result  can- 
not be  secured  by  one  operation.  Where  parents  arc  likely  to  be 
unreasoning  and  unreasonable,  the  surgeon  should  warn  them  of  this. 

*  Srit.  Med.  Jourti.,  loe.  supra  cU. 

t  Tlii»  cMsliion  can  be  stitelied  lo  the  muxillte,  if  needful. 

J  AnvtUt  of  Surtfen/,  Jnnnury,  ISiST, 

{  Ibid.,  January,  I88(J. 
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In  cases  unfavorable,  owin|5  to  the  malformation,  or  the  genernl 
condition,  and  already  nlludt'd  to  (p.  3(.M),  hnre-HiiB,  which  have  hfcn 
operated  on,  often  cause  disappuintnient,  however  much  they  resemble 
pictures  in  lionks  up  to  the  third  day.  Incomplete  closure,  below  or 
above,  :i  little  inerju.Tlity  in  the  level  of  the  halves  of  the  new  lip,  some 
flatteninti  and  closure  of  the  nostrils,  any  of  these  may  mar  the  first 
operation.  The  more  operations  a  surgeon  does  the  more  difficult 
and  trying  cases  will  he  meet  with.  Me  can  scarcely  do  better  than 
remember  the  words  of  the  great  surgeon  of  Vienna  :*  "  Opera linna 
on  little  children  do  not  always  succeed  as  well  as  could  be  wished, 
on  account  of  the  diminutive  size  and  softness  of  the  part*.  The  flaps 
of  the  lips  cannot  always  be  adapted  as  exactly  as  desired,  and  even 
if  this  be  satisfactorily  accomplished,  the  result  does  not  in  every  case 
quite  come  up  to  expectj»tion,  so  that,  some  few  ye-ars  after,  further 
slight  proceedings  become  «lesirable,  in  order  to  improve  the  appear- 
ance." And,  again,  a  little  later,  the  same  surgeon,  speaking  of 
operntions  on  "  quite  lillle  children,"  says:  "I  decline  lo  give  any 
absolute  guarantee  with  regard  to  the  result  in  such  cases." 


OTHER  PLASTIC  OPERATIONS  ON  THE  LIPS 

(Figs.  72-75). 

These  are  very  numerous,  esjiecinlly  for  the  restoration  of  the  lower 
lip  after  ulcerations,  epitlieliumatous,  etc.,  injuries  and  burns.  A  few 
of  the  chief  will  be  described  here. 

The  chief  objects  which  tlie  surgeon  must  keep  before  him  are  :  (1) 
to  get  sufficient  flaps  of  healthy  tissue,  consisting  of  skin  outside  ami 
mucous  uiembrane  within,  and  to  secure  as  free  a  margin  as  possible 
of  tliis  last;  (2)  to  keep  the  flaps  together  with  as  little  tension  as  pos- 
sible ;  (3)  to  cover  in  the  teeth  sufficiently,  preserving  the  mouth 
opening  of  appropriate  size. 

Lower  Lip. 

(i.)  Method  of  Serre  (Fig.  72). — Where  a  growth  implicates  the 
whole  of  the  lower  lip,  but  does  not  extend  far  «lown  upon  the  chin, 
this  operation  gives  excellent  results.  If  the  angles  of  the  mouth  are 
also  involved,  the  operation  consists  practically  in  removing  three 
trianguhir  portions  of  soft  ]inrts,  as  sh<>wn  in  the  dotted  lines  in  Fig. 
72.  Two  of  these  have  their  apices  on  the  cheeks,  and  their  bases  at 
the  angles  of  the  mouth,  while  the  central  triangle  has  its  apex  down- 
wards towards  the  cliin,  and  it*  base  turned  upwards  to  the  mouth. 

If  the  angles  are  nut  involved,  stratght  incisions,  and  not  triangular 
ones^  may  be  made  out  on  to  the  cheeks,  while,  if  needful,  the  apex 

*  BiUrolb,  din.  Surg.,  |i.  79. 
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.he  central  can  be  carried  down  on  to  the  cl>in  or  even  on  to  the 
neck,  some  further  incisions  being  usually  required  in  such  fi  ciise — 
viz.,  curving  outwards  laterally  from  the  apex  along  the  jaw  or  in  the 
submaxillar}'  region,  as  in  Fig.  72.  The  Ha]>s  are  united  witli  silver 
wire,  salmon-gut,  and  honjehair ;  a  few  fine  hare-lip  pins  being  used, 
if  needfiil,  to  overcome  tension.  Tlie  sutures  should  be  put  in  suffi- 
ciently close  to  distribute  any  tension  evenly,  and  the  chief  ones 
.•'liould  be  one-third  of  an  inch  from  the  edges  of  the  wound,  and 
should  be  passed  close  to  the  niucuus  nietubrane.  As  far  as  practi- 
cable, bleeding  points  should  be  commanded  by  sutures,  and  torsion  or 
ligatures  dispensed  with  as  far  as  possible.  Any  j>ins  used  sliouhl  be 
removed  on  tlie  second  or  third  day  and  the  sutures  one  or  two  at  a 
time.     Iodoform  and  collodion  is  as  good  an  application  as  any. 

(ii.)  Method  of  Syme*  (Fig.  72). — The  princijde  of  tbis  opera- 
tion is  to  leave  the  central  anil  prominent  part  fif  the  chin  undis- 
turbed, two  lateral  flaps  supplying  the  defect. 

Supposing  the  whole  lower  lip  aflected,  the  growth  is  removed  by 
two  incisions  passing  from  the  angles  of  the  mouth  to  the  prominence 


Fig.  72. 


Fio.  73.t 


The  de,lt^<^<1  lines  show  tlie  oporoilon  of 
SeiTP,  the  cnntintioiis  ones  ilmtofSym*!'.  Ttio 
rentml  part  of  l^acb  runs  too  ne&r  to  the 
rib. 


The  quBflmiiBUlar  Inp1*lrinii  on  tlio 
chin  will  indlrme  the  mi-lliiKl  of  <Jliop- 
iirt.  The  triunjriiUr  InclsloiiH  siiow  how 
n  growth  at  the  corner  of  the  iniiuth 
may  he  dealt  with.    (Afler  S«rrt'.) 


of  the  chin.  Bleed iug-pointjs  being  compressed  Ity  assistants,  tlie  sur- 
geon makes  two  incisions  from  the  apex  of  his  first,  passing  at  first 
straight  downwards  and  outwards,  and  then  curving  outwards  and 
upwards,  eo  as  to  free  two  large  lateral  iiaps,  wliich  are  di.ssccted  up 

*  O/idrru.  in  Clin.  Surg.,  p.  00. 

t  This  and  the  next  two  fij»iire«  are  taken  from  M.  Serre'B  atlaH  nwompanying  his 
Traite  nur  Part  dt  restaurer  Ik*  Difformilia  <fe  (a  /'Vf «,  tdon  la  milluide  par  df.plar.enunl. 
Monlpellier:  1842. 
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as  tliick  as  possible  anil  unite<l  in  the  manner  already  described.  The 
first  part  of  the  two  lateral  incisions— viz.,  those  passinj:  downwards 
and  outwards,  meet  in  the  middle  line  to  form  the  new  lip.  This  is 
supported  by  the  prominence  of  the  chin,  which  retains  its  natural 
connections.  The  lower  and  more  curved  parts  of  the  incision  must 
bo  carried  outwards  as  far  as  necessary  to  the  angles  of  the  jaw  in 
order  to  allow  the  flaps  to  come  into  position  readily,  and  without 
tension,  nnd  witliout  leaving'  paps  to  firanulate. 

(iii.)  Method  of  Buchanan.— This  is  planned  on  the  same  lines 
as  that  of  VntL  Synie.  The  growth  is  removed,  here,  by  an  elliptical 
incision.  From  the  centre  of  this  two  incisions  are  made,  first  down- 
wards and  u  little  outwards,  and  then  from  the  ends  of  these  two 
eurvinp  outwards  and  upwards,  much  as  in  Prof.  Syrae's  operation. 
When  fl.ips  thus  marked  out  are  detached  and  raised,  the  elliptical 
inci.sit>n  In-eonK'S  horizontal  and  forms  the  new  luwor  lip. 

Both  in  this  and  Prof.  Syme's  operation,  when  the  gap  is  very  large 
or  the  soft  part*?  scanty,  two  small  tnanj,Mil!ir  paps  may  he  left  below. 
The  heidinp  f>f  these  will  take  [(hue  l*y  pranuiation,  and  should  be 
promotL'il  hy  skin-|,'raftinii. 

(iv.)  Method  of  Chopart. — Here  the  growth  is  removed  by  a 
(juadriinjiiular  incision,  tlu-  upper  margin  beinp  formed  by  the  lip,  the 
Itnver  hy  an  incision  paralh-l  with  it  across  the  chin,  and  at  the 
sides  hy  two  verticnl  lines  druppinp  down  over  and  below  the  jaw.  A 
Kfiuare-shaped  flap  is  then  dissected  up  from  below,  and  brought  up 
to  form  the  lowt-r  li]v.  The  objection  to  this  is  that,  in  spite  of  keep- 
ing the  head  Hexed,  the  flap  tends  to  sink  down.  This  tendency 
might  be,  in  part,  prevented  by  freeing  the  flajj  more  completely  by 
carrying  out  into  the  snb-uiaxillary  regions  biteral  incisions  curving 
outwards  and  u|>wnrds  fn>iii  the  ends  of  the  vertical  ones. 

Upper  Lip, 

(i. )  Operation  of  Sedillot  by  Vertical  Flaps  ( Fig.  74).— Flaps 

quadrangular  in  siiape  are  raised  by  the  tolbiwing  incisions:  (1)  the 
internal  one,  starting  from  a  point  midway  between  the  angle  of  the 
moutti  and  the  lower  eyelid,  and  ending  usually  at  a  point  on  a  level 
witli  tlie  prnnninence  of  tlie  chin  ;  (2)  a  horizontal  one  passing  out- 
wards from  the  lower  end  of  tlu'  first  for  i  to  2  inches;  and  (3)  a  sec- 
ond vertical  incision  passing  upwards  from  the  outer  end  of  the  hori- 
zon tji  I  one  to  n  point  on  a  level  with  the  ala  of  the  nose. 

These  Ha]is,  comprising  the  whole  thickness  of  the  cheeks,  are 
moved  inwards  so  that  tlicir  lower  extremities  meet  vertically  in  the 
middle  line. 

(ii.)  Operation  of  Dieftenbach  and  Chauvel  by  Vertical 
Flaps. — Here  the  llai*s  arecut  in  tlie  reverse  direction  to  that  of  .Sedillot. 
This  method  is  to  be  preferred  in  one  respect,  as,  owing  to  the  base 


beiDg  below,  there  is  less  tendency  f(tr  the  new  lip  to  be  raised  by  the 
contraction  of  the  scar,  and  tlius  to  expose  the  upper  teeth, 
(iii.)  Operation  by  Lateral  Flaps.— Here  the  (laps  are  taken 

t laterally  from  the  cheeks.     They  should  be  cut  off  the  full  depth  of 
Fjo.  74.  Fio  76. 


The  <1otte<l  Un«  nhnw  llie  ofteriiljon  of 
SMillnt,  the  ciintimiousoiics  that  at  liictrtMi- 
tMUh.for  maklnit&  new  upper  lip.  (After 
B«n«.) 


(After  Serre.) 


the  new  lip,  and  at  their  outer  extremities  should  curve  downwards  80 
as  to  rliniinish  the  tension.*  Their  inner  extremities  are  united  in  the 
middle  line  below  the  nose. 

(iv.)  Operation  for  Restoring  the  Angle  of  the  Mouth.— 
Fig.  75  shows  the  i-teps  which  would  be  adajpti.'d  Jur  restoring  Hit:  right 
angle  of  the  mouth  which  has  been  distorted  by  cicatrieial  contrac- 
tion :  the  same  proceeding  being  avaikhle  for  a  growth  situated  here. 


CHAPTER  IX. 
OPERATIONS  ON  THE  PALATE. 


OPERATIONS  FOR  CLEFT  PALATE— REMOVAL  OF 
GROWTHS  OF  THE  PALATE. 


r 

■  OPERATIONS  FOE  CLEFT  PALATE  (Figs.  76,  77). 

1^^        Age  for  Operation. — If  the  general  henllh  he  good,t  the  temper 
fairly  tfweet,  and  tia-  cleft  not  a  very  wide  uiK',  the  tirsft  atteinjjt  to 

*  Dr.  Port,  of  New  York,  who  figures  this  operntioa  and  numerous  other  melhods 
from  HKviniiiKiwski  (7/')«i>/6  iJ.Chir.  Med.  Draunovliweig :  1870),  luys  Blreaa  upon  this 
precaution  {Inter.  Ennft.  Surif.,  vol.  v.  p.  481'). 

t  The  diffictiltf  of  feejiing  these  canei^  iH  ofien  put  furward  by  the  friends  as  a  reaxon 
for  «n  early  operation.     Cnses  are  extremely   rare  in  wliifli  eiiflicient  fot>d  cannot  be 
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close  the  gap  may  be  made  any  time  after  three-and-a-half  or  fonr 
years.  If  any  further  operation  is  required  it  should  be  performed  in 
the  fifth  or  sixth  year,  and  any  case,  however  difficult,  should  he 
cora[>leted,  if  possible,  by  the  ninth  or  tenth  year.  Xs  a  rule,  the 
healthier  the  cliild  and  tlie  smaller  the  cleft,  the  earlier  may  the  oper- 
ation l»e  tried. 

Operations  have  no  doubt  been  performed  during  the  first  year  of 
life,  but  the  risk  of  failure  is  great  owing  to  the  effects  of  htemorrhage, 
the  readiness  with  whioli  convulsions  are  excited,  the  delicacy  and 
pronehess  to  tear  of  the  eoft  parts,  while,  as  has  been  pointed  out  by  | 
Mr.  T.  f^mith,  during  the  first  three  ur  four  years,  clefts  of  tlie  bony 
jjialate  genirally  diminish  much  in  width. 

Severity  of  the  Oi^e  and  Kind  of  Patient. — It  is  not  so  much  the  ex- 
tent of  the  fissure — whether  the  soft  palate  is  alone  atfecttd,  partially 
or  completely,  whether  that  common  form,  in  which  the  cleft  involves 
the  soft  and  a  portiiui  of  the  hard  is  present,  or  whether  the   whole 
palate  is  split — that  is  of  importance,  as  the  width  of  the  cleft  and 
the  tliickne^  of  the  tissues  which  bound  it.    Sir  W.  Fergusson  waa,  Ij 
believe,  the  first  who  pointed  out   tlie  influence  which  the  height  of] 
the  vault  nf  the  hard  ]>a!!ile  has  ujmn  an  operation  for  closing  a  cleft 
of  it.     He  showed  that  the  higher  the  vault  the  more  easy  was  it  to  i 
dissect  down  Haps  of  muco-periosleum,  while,  on  the  other  hand,  the 
less  arclied  tlie  vault,  tlie  greater  was  tlie  diflk-ulty  in  getting  suffi- 
cient flap.     Other  points  of  importance  are  the  size  of  the  mouth,  an 
very  narrow  or  small  one  interfering  with  the  use  of  the  needful  in- 
strumcnti" ;  and  finally,  a  pitiut  always  to  be  noted,  the  length  of  the 
palate,  for  the  shorter  this  is,  the  more  inipossilile  will  it  be  for  this  to 
touch  the  (iharynx  later  on,  however  perfectly  it  has  been  united,  and 
the  more  marked,  consecjuently,  will  be  the  nasal  tone  of  the  voice. 

Otlier  pttints  of  importance,  but  not  connected  especially  with  the 
cleft,  are,  some  which  bear  upon  the  general  health  of  the  patient — 
viz.,  frclfulness  or  a  sunny  temper,  greetliuess,  as  likely  to  cause  bolt- 
ing of  surrc'i<titioUrt  food,  c<n'xisting  car  flisease,  or  congenital  syph- 
ilis; whether  the  child  lia.s  had  the  u.sual  iUnesjses  antl  exanlhematji; 
an  attack  of  whooping  cough,  scarlet  fever,  mumps,  or  measles  inter- 
fering much  with  the  result  of  an  ojieration. 

Aiiwunt  to  be  Closed  at  (Jiie  Sittimj,  and   Order  of  Oj)erati<m. — Where 


given  br  one  of  the  following  roothoda  (especially  after  any  coexisting  bare  lip  has 
been  dnseil  1,  if  onlv  HiiHiiiL-ni  piiins  are  persevered  with — vi».,  a  Biuall  sptKin  pasveci 
well  back  into  die  iiumth  ;  :i  fetKiinjc-lxillle  willi  n  It-ai  big  eaouglk  (ufill  ihegap,  the 
leat  being  perfurnleH  iiiidtTiifnih  for  Ihe  e^cajx?  of  the  milk  ;  an  oniinary  fe«wling- 
bottle,  with  a  teaf-like  ]>iece  of  india-rublwr  altacheti  bIkivc  the  teal,  «i  aA  to  611  up 
the  gap  (a«  ndvisetl  by  ,Mr.  (.'uIck);  tiniilly  wiim>litiie»  iiegliitition  will  be  facilitated  if 
the  Qurse  doses  die  oosirils  with  her  finger  and  thumb  every  time  the  child  awallow*. 


CLEFT   PALATE. 


the  clefl  involves  both  palates,  that  through  the  Boft  is  usually  taken 
it,  the  severer  oi>eration  lidng  loft  till  later,  As  to  the  amount 
lich  should  be  attempted  at  the  hrst  sittinj^,  eucli  case  must  be  de- 
cided by  itself,  according  to  the  experience  of  the  operator,  the  severity 
of  the  case,  lunl  the  safety  with  whii-h  tlie  ansi-pthetic  is  taken.  Mr. 
T.  Smith,  the  higliL\st  uullinrity  we  have  on  tljis  subject,  reeunimends* 
tliat  the  whole  cleft  should  be  clttsed  at  one  gittiup,  "unless  there  are 
circumstances  of  peculiar  dithculty  in  the  case.  When  the  bringing 
toyetlter  of  ti»e  ubult;  uleft  in  one  operation  would  necessitate  so  free 
a  division  of  the  soft  parts  as  to  endanger  the  vitality  of  the  flaps,  it 
is  advisable  to  close  first  tliat  part  of  the  cleft  tbat  can  be  most  easily 
approximated,  whether  it  be  the  hard  or  the  soft  palate." 

Had  it  not  been  for  thi.s  opinion  of  Mr.  Smith's,  I  should  liave  un- 
hesitatingly advised  the  surgeon  in  his  earlier  operations  only  to 
attempt  to  close  those  parts  whicli  come  readily  together.  Any  more 
tliat  can  be  dost^-d  will  only  be  so  at  the  expenne  of  a  good  deal  of 
tensit)n,  and  after  nunJi  ditlirultyand  a  varying  degree  of  bruising,  etc. 
Operation  on  the  Soft  Palate. — ^The  instruments  which  would 

he  required  for  closing  a  coni|ilele  cleft  of  tJie  jialaie  may  be  cnunier- 
i(\  here  once  for  all.  One  sharp  and  one  lilunl-pointed  knife  (like 
»rge  tenotomy  knife  on  a  long  handle),  one  pair  of  dissecting-for- 
Sps,  and  one  with  fine  tenaculum  or  mouse-tooth  ends,  at  least  four 
rectangubir  niedles  with  eyes  at  the  point,  ur,  heller,  a  supply  of  sniidl 
needles  of  difl'erent  curves,  to  be  used  with  a.  holder,  a  stout  aneurism 
needle,  four  raspatories  of  varying  curve  and  strength^  a  pair  of  curved 
scissors  (with  a  i-inch  curve)  for  detaeldng  the  .soft  palate  from  the 
hard,  one  of  Mr.  Smith's  gags,  which  has  previously  been  found  to  fit 
the  ]>atient,  and  sponge  holders.  In  atlditinn  to  the  above,  a  tubular 
needle  with  a  reel  for  passing  wire,  a  wire-twister,  and  a  rectangular 
knife,  if  it  be  found  needful  to  take  a  ilap  from  the  septum,  will  he 
found  useful. 

The  patient's  stomach  being  just  empty,  so  that  he  shall  nut  voniit 
during  the  operation,  nor  waut  food  ininiediately  at'ter,  is  placed  on  a 
narrow  table  of  suitable  height,  and  in  a  good  light  As  soon  as  he  is 
under  the  anaesthetic,  his  hands  are  tied  to  the  bandage  which  secures 
1dm  to  the  table,  or  wrapped  in  a  jack-towel,  one  being  always  left 
within  reach  of  the  ciiiliin»iunnist.  The  head  and  shoulders  being 
suitably  propped  up  with  liriii  [lilloWH,  Mr.  .Smith's  gag  is  then  in- 
troduced, the  tongue  tucked  under  the  central  [ilate  and  the  jaws 
widely  opened.  The  gag,  which  is  never  l<i  he  tied,  i.'>  then  held  by 
an  assistant  who,  at  the  same  time,  supports  the  head,  and  moves  it  to 
suit  the  operator.     Another  assiBtant  hands  instruments  and  gives 

♦  Did.  o/.S'«r</,  -Vil.  "Cleft  I'ulale." 
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Other  heli>,  while  sponges  are  wrung  out  and  supplied  on  holders  by 
a  nurse. 

The  edges  of  the  cleft  are  first  pared  in  one  of  two  ways — viz.,  hy 
holding  in  the  tenaculum-forceps  the  tip  of  one-half  of  the  uvuln. 
and  tliUH  making  the  soft,  palatt  tense,  and  then  paring  from  behind 
forwards;  tlie  opposite  half  is  then  seized,  and  that  side  pared  from 
before  baekwanls;  or,  if  it  is  preferred,  the  surgeon  may,  after  making 
tense  the  soft  palate,  transfix  the  centre  of  each  cleft  altematel}'  with  a 
double-eilgo  tcncftouie,  and  cut  liret  up  and  then  down.  In  either cnse 
the  whole  of  each  side  should  be  made  raw,  and  with  as  wide  a  sur- 
face as  possible  ;  it  is  the  anterior  angle  and  the  tip  of  the  uvula  which 
are  liabk-  to  remain  unrcfreslied.  As  far  jis  possible  this  should  be 
the  only  occasion  on  which  the  flaps  arc  touched  with  the  forceps. 

The  sutures  may  be  madv  of  wire  (without  kinks),  carbolizcd  silt, 
salmon-gut,  and  horsehair.  Of  these  Mr.  Smith  prefers  wire  for  the 
hard  ]ndatt'  and  for  any  part  of  the  soft  in  frtmt  of  the  uvula,  prefer- 
ring hor!<chair  for  the  uvula  itself. 

If  the  Haps  are  thick  and  abundant,  if  tliey  fall  easily  together,  tlie 
material  in,  I  think,  of  li-ss  iniportancc  Each  surgeon  will,  in  difficult 
cases,  find  itdvnntjige  from  being  used  to  certain  sutures.  If  the  sur- 
geon has  tubular  needles,  and  if  both  sides  of  the  cleft  can  be  spanned 
at  once,  lie  will  Hnd  it  very  easy  to  work  with  silver  wire.  Salmon- 
gut  and  horsehair  seem  to  me  to  be  the  least  irritjiting  next  to  wire, 
and  very  easy  to  work  with  after  being  softened  for  ten  minutes  in  a  hot 
solution  of  carbolic  aci<l.  But  if  the  cleft  is  a  wide  one,  and  if  Aveling's 
njethiid  i.s  [jrelLTrcd,  it  is  dillicult  to  (»bttiin  the  last  two  forms  of  suture 
in  surticiunt  length,  and  carltolized  silk  should  be  fallen  back  iii>on. 

The  following  methods  will  be  found  useful  according  to  Uie  width 
of  the  cleft,  and  ibe  needles  used :  (1)  If  a  tubular  needle  is  at  hand, 
silver  wire  can  be  passed  with  great  facility,  if  the  cleft  be  a  narrow 
one,  save  in  the  case  of  the  uvula,  for  which  borsfliair  should  be  used, 
(2)  K  the  cleft  be  a  wide  one,  the  sutures  may  be  passed  in  one  of  the 
two  following  ways:  ((()  Aveling's;  A  d<iuble  loop  of  suture — ^this  is 
nnu'li  more  easily  done  with  .ssilk — is  passed  on  one  side  and  the  loop 
drawn  out  of  the  mouth  and  held  by  an  assistant;  a  single  suture  is 
then  i»Mssed  through  the  opposite  side  at  a  point  opposite  to  this,  and 
the  end  al^o  drawn  out  td"  the  mouth  ;  this  single  suture  is  then  l(K)ped 
into  the  double  one,  and  by  pulling  this  latter  back  the  single  one  is 
drawn  across  the  cleft.  (7/)  Here  they  are  passed  much  as  in  uniting 
a!i  ovariotomy  wound.  A  needle  is  threaded  at  each  end  of  a  suture, 
and  one  is  first  passed  from  right  to  lufl  un«l  the  otlier  from  left  to 
right  If  this  method  is  used  an  assistant  holds  one  needle  while  the 
surgeon  is  using  the  other,  and  in  this,  as  in  Aveling's  method,  tlie 
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sutures  must  be  sufficiently  long.  I  prefer  this  way,  using  small 
needles  of  different  curves. 

After  the  first  suture  is  passed  tlirough  the  halves  of  the  uvula,  it 
ehould  he  used  to  make  the  edges  tense,  thus  doing  away  with  any 
need  of  the  forceps.  Attention  should  he  paid  to  inserting  the  sutures 
at  a  sufficient  distance  from  the  edge  iind  a  due  distance  from  each 
other  so  as  to  duly  distribute  amongst  themselves  any  tension  that 
may  he  present.  In  passing  any  suture,  the  needle  jwint  should  be 
quickly  stabbed  through  at  the  intended  spot.  When  suflicieut 
sutures  have  been  passed,  two  or  three  should  be  tied  (the  wire  V>eing 
twisted  with  the  fingers,  with  a  twister,  or  torsion-forceps),  the  gut  and 
horsehair  re<4uiring  a  third  knot.  Then  if  there  is  too  much  tension 
on  the  rest  longitu<iinal  incisions  may  be  made  on  each  side  of,  and 
parallel  to,  the  cleft.  The  length  of  these  relieving  incisions  must 
vary ;  tliey  usually  begin  on  a  level  with  the  highest  stitch  in  the  soft 
palate  and  run  backwards  about  midway  between  the  teeth  and  the 
cleft,  care  being  taken  not  \€>  j>roh>ug  them  so  far  back  as  the  posterior 
e<lge  of  the  palate,  or  dangerously  near  the  posterior  pterygo-palaline 
canal  (p.  324). 

Tlie  amount  of  relief  which  the  above  incisions  give,  even  if  freely 
prolonged,  is  often  disappointing,  and  they  should  always  be  disjicnsed 
with  if  jfossible.  If  there  is  nnieh  tension  the  surgeon  will,  I  think, 
usually  do  best  by  not  attempting  too  much. 

Throughout  the  operation  haemorrhage  must  be  arrested  by  sponge- 
pressure,  and  as  little  wiping  as  possible  should  be  done,  otherwise  the 
secretion  of  viscid  mucus  is  much  increased.  The  surgeon  will  from 
time  to  time  have  to  suspend  his  operation,  to  allow  of  additional  chlo- 
roform being  given,  or  for  vomiting,  when  the  head  must  be  quickly 
turned  on  one  side. 

The  after-treatment  and  the  causes  of  failure  are  given  a  little  later, 
at  pp.  323-4. 

Operation  on  the  Hard  Palate.— The  edges  of  tliie  being 

pared,  an  incision  is  made  down  to  the  bone  with  a  simall  stout  scalpel 
about  midway  between  tlie  cleft  and  the  teeth,  or  rather  nearer  the 
latter,  and  reaching  from  the  anterior  edge  of  tlie  cleft  to  the  p<isterior 
edge  of  the  hard  palate.  Through  this  incision  raspatories  of  suitable 
length  and  curve  are  introduced  next  to  the  bone  and  pushed  inwards 
till  their  points  appear  in  the  cleft.  By  to-and-fro  movements  the 
mucous  membrane  and  periosteum  are  separated  frum  tlie  liune,  every 
possible  care  being  taken  to  raise  these  of  even  tliickneas  and  without 
laceration  or  button-holing.  The  chief  difficulty  will  be  met  with  at 
the  two  ends  of  the  bony  clefts.  If  the  anterior  extremity  of  the  gap 
reaches  as  far  as  a  point  just  behind  the  incisors,  much  difficulty  will 
be  met  with  in  separating  the  muco-periosteum  here,  and  the  surgeon 
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will  do  well  to  be  provided  ^Hth  two  or  three  small  raspatories  of  dif' 
ferent  curves  *  A)jain,  at  the  junction  of  tlie  hnrd  and  soft  palates,  the 
soft  parts  are  firnil y  bound  down  to  tlie  fonner  by  fibrous  tiesue.  To  fret  _ 
them  a  pair  of  angular  scissors  should  be  used,  one  blade  being  placed  H 
umlt-r  the  micro  periosteum,  between  it  and  the  bone,  and  the  other 
passed  through  the  cleft,  above  the  soft  palate,  the  fibrous  tissue  beiiig 
thus  divided  close  to  the  bony  palate. 

While  the  soft  parts  are  thus  separated  the  hteniorrhage  will  \ye  free, 
but  always  yields  to  pressure,  either  with  sponge  or  with  a  finger. 

When  all  bleeding  has  stopped,  the  sutures  are  inserted  as  before, 
wire  or  salmon-gut  being  used  here. 

Tension  may  in  part  be  removed  by  prolonging  the  lateral  incisioDS 
backwards. 

Mr.  T.  Smith  points  out  that  in  bringing  together  the  halves  of  the 
pahite  care  must  be  taken  to  evert  the  edges  of  the  cleft  witli  a  small 
double  liookin  jwisHing  and  twit;(ing  up  the  sutures. 

Sir  W.  Fergusson's  Method!  (Figs.  70,  77).— This  surgeon, 
finding  that  even  in  his  hands  uttcmpta  to  completely  close  tlie  hard 
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Fto.  76. 


Fkj.  77. 


^ 


A,  PrBllmlnary  punetam  vlth  brad-awl  to  give  tine  for  ehiwi. 

B,  Im-lsldUB  tUntugh  U>ni?  completed  by  chUcl. 

C,  Holes  In  linrd  and  soft  palBte  for  sutures. 

D,  Junclluu  of  h»rd  «nrt  «ift  imlate. 

E,  LatornI  ajM-nlng;!  !<ub!tcciui.-utly  tilled  up  by  granuUtioiif.    (BrytnL) 

palate  often  failed  owing  to  the  contraction  of  granulations,  by  which 
the  lateral  tiaps  were  drawn  back  to  their  original  position,  introiluced 
the   following  modification,  which  he  especially  recommended  for 

*  Mr.  T.  SniLtb  {loc  supra  fit.)  recoiiiiueiid«  ibe  use  tjf  &  small  rectangulw  knif* 
here. 

t  Eril.  Med.  Journ.,  April  Itli,  187-1.  Sir  W.  MacC'urmac  in  the  same  jounitl 
fMay  20lh]  points  out  that  L>ieflin)1bncli  tttid  Wutzer  had  first  utted  a  very  siniilu 
operaliui). 
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'apertures  in  the  hard  palate,  Init  wbicli  he  had  used  with  great  success 
in  a  complete  cleft  of  both. 

Sir  \V.  Fergusson,  huvinu  p!in?(l  the  edges,  diviilcs  the  p:il;ite,  buth 
eoft  tissues  and  bone,  iirnt  with  a  sealftel  and  tlien  with  u  ehistl,*  ;ihuut 
i  inch  from  the  margin  of  the  gap  on  each  side.  With  the  chisel 
pushed  up  into  the  nose  through  each  incision,  by  .'shpht  movemi-nts 
from  sifle  to  side,  eacli  lateral  ]inrtinn  is  prised  towards  each  otiier 
iintil  they  meet  in  the  middle  Hue,  when  suturea  are  inserted  between 
the  pared  edges  of  the  soft  parts.  In  some  euKea  sutures  were  inserted 
not  merely  into  these  edges,  but  were  passed  througli  the  lateral  aper- 
tures right  across  the  gap.f  Ha-morrhage  is  arrested  by  plugging  the 
lateral  incisions,  if  needful.  Nowadays  some  aseptic  gauze  is  best  used 
for  this  purpose. 

Nasal-Flap  Method. — M.  Lannelonguel  has  closed  several  clefts, 
involving  only  tl»ehar<l  palate,  by  nreans  of  a  rect^vngidar  flap  brougiit 
down  from  the  side  of  the  septum  of  the  nose.  The  Hap  its  marked  out 
by  a  horizontid  and  two  vertifid  incisions — the  former  ]iarallel  to  tbe 
edge  of  the  cleft  and  at  a  suitable  distance  above  it,  the  latter  extending 
downwards  from  each  end  of  the  horizontal  one  to  the  angles  of  the 
cleft.  The  flap,  composed  entirely  of  the  mucous  membrane  of  the 
septum,  is  dissected  fmm  above  rlnwnward  with  a  curved  blunt  ele- 
vator, and  left  adherent  at  it.'*  inferior  border.  The  opposite  edge  of 
Uie  cleft  is  then  freshened  by  the  removal  of  a  superficial  strip  I  inch 
broad,  and  the  ujjper  border  of  tlie  flajj  attached  to  it  by  sutures. 

After-treatment. — A  small  injuction  of  morphia  igr.  I)  may  he 
given,  but  no  food  should  be  allowed  for  three  hours,  only  a  little  ice 
being  given  to  suck.  For  the  first  forty -eight  hours  milk  only  should 
be  allowed,  with  a  littb.-  port  wine  and  water.  After  this,  yolks  of  eggs, 
arrowroot,  V)rot]iR,  and  soups,  light  puddings,  jellies,  may  be  allowed 
increasingly  during  the  first  two  or  three  weeks.  After  the  first  week 
the  patient  may  get  up,  under  supervision.  There  should  Vtv  no  huiTy 
to  remove  the  sutures,  which  may  reruain  for  two  or  three  weeks. 


•  Preceded  in  some  cases  by  drilling  a  line  wiih  a  chisel,  as  in  Figs,  70,  77,  fJrnwn 
!  by  Mr.  Rf»<e  for  Mr.  Rrynnt's  Surtjery^  vol.  i.  Figs.  184,  1K5. 

t  Sir  W.  MacCorraao  (for.  «iipr«  ei/.)  hIvow"!  thut  DieBenbacli  tii;i<k»  use  of  (limilar 
sutures,  somelim*^  Reciiriiig  further  apj>roximnlion  hv  again  twimtJiR  lliem  »(» '*aer  on. 
Bir  W.  FerguBson  sUleti  liis  belief  (!iiil  llie  nhjectionB  wliich  at  firsit  arise  tn  liis  mecFidd 
are  not  valid— (1)  Tliere  is  no  caries  or  necmMh;  (2)  tliereiKnn<iiing:eroii9liiemorrliai,''e  ; 
i3)  there  is  lens  risk  nf  sloughing' (liBd  liy  the  olil  nietlxxl;  1,4)  the  lateral  incisione 
beal  well.  He  admits  that  if,  as  !W>tuetiiiie«  oeciirs,  the  vunier  is  found  attuchvd  by  its 
lower  margin  to  the  palate,  it  wunld  hedifiictilt  lo  inlrodnce  sti4<L:lies.  But  a|i[triixi- 
mation  alone  of  the  edges  wnnld  prubably  convert  tbe  gap  into  a  mere  chink,  avoiding 
ordiiuinr  observation. 

X  Bull,  de  la  Soc.  d«  Chir.,  1877,  p.  472.  For  tbe  above  accotint  of  the  opeTation  1 
am  indebted  to  Slimson's  Opcralive  Surgay,  p.  315, 
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Oauses  of  Failure. — 1.  Vomiting;*  2.  Prematare  catttDg  of 
sutures   from   tension ;    3.    Ha'inorrhage.     Serious    hieinorrhage  is^l 
children,  either  at  the  time  or  hitor,  is  very  rarely  met  with,  but  it  is 
otlierwise  in  iuhiltw. 

Mr.  H.  Mar»li.t  in  the  case  of  a  patient  aged  twenty-one,  was  cor 
pelled  to  plug  the  poptcrior  palatine  canal  owing  to  eevere  hff-morrhago^ 
on  the  sixtli  day.  The  hteniorrhage  recurred  twice,  the  last  being 
late  as  the  fourteenth  day,  and  was  arrested  on  each  occasion  by  the 
following  means:  "Searching  with  a  sharp-pointed  probe,  passed 
through  the  lateral  cut,  about  i  inch  in  front  of  the  haniular  prooftsa, 
which  can  he  easily  felt  through  the  soft  palat*,  and  about  the  sameM 
distance  directly  inwards  from  the  wisdom  tooth,  I  felt,  after  two  or  " 
three  attempts,  that  I  had  fixed  the  probe  in  the  orifice  of  the  canul, 
and  at  the  same  time  the  i>atient  screamed  with  pain,  when  the  lanp? 
posterior  palatine  nerve  was  touclied.  A  wooden  l)lug,  made  by 
sharpening  a  piece  of  firewood,  was  then  passed  firmly  into  the  canalj! 
by  holding  it  in  a  |»!»ir  of  strong  forceps  witli  its  point  hwking  upwards, 
and  a  little  hackwards  in  rtlation  t«  the  roof  of  tlie  mouth.  Directly 
the  plug  was  introduce*!  the  bleeding  ceased."  The  recurrence  not 
due  to  the  plug  slip]iing  out. 

4.  Whooftiiig  cough.  5.  Exanthemata.  6.  Child  putting  his  finger 
into  the  wound.  7.  By  swallowing  of  solid  food.  8.  Feeble  conditjottl 
of  the  child,  with  congenital  syphilis,  etc. 


REMOVAL  OF  GROWTHS  OF  THE  PALATK 

Growths  here,  though  rare,  have  a  ppeeial  interest,  from  their  posi- 
tion, and  may  thus  be  hrietly  noticed.  For  the  best  account  of  them 
I  would  refer  my  readers  to  a  very  helpful  paper  by  Mr.  Stepbea 
Paget,t  in  which  the  following  ]K)ints  are  brought  out:  (1 1  The  chiefs 
groups  are  the  polypoid  and  warty,  the  adenomatous,  the  sarcoma 
tous,  and  the  carcinomatous ;  this  last  including  the  encephaloid,| 
wliich  are  very  rare,  aud  the  epithelioniiitous,  commencing  in  irrita' 
tion  here  os  elsewhere.  (2)  Tliat  it  is  Itardly  possibh;  to  tell  before- 
hand to  which  group  the  growth  belongs.  (3)  Many  of  them,  especially 
the  adenomata,  can  be  shelled  out  with  surprising  ease.  (4)  That  the 
growth  itself  should  not  be  cut  into. 


*  Mr.  Mntton  (Brii.  Mtd.  Joum.,  1872,  vol.  i,  p.  14)  gives  the  ca«e  of  a  child,  iged 
nine,  in  which  the  vomiting  of  two  lumhrici  1«J  to  failure. 

t  Clin.  Soc.  Tmns.,  vol.  xi.  p.  71.  On  the  (x-tiiBion  of  llie  third  hipiuorrhnge  lh«  i 
pnlient  was  in  a  state  of  profound  Hyn<H)]ie.  The  i4Ug>;e«4tiun  of  plugginj;  the  canni  «u] 
originally  made  bj  Mr.  T.  Smith,  in  a  similar  case  ahw  successfully  treated  by  MrJ 
WilleU. 

X  St.  Barth.  Hoip.  Rrj>*.,  vol.  xxii. 
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REMOVAL  OP  THE  TONGUE. 

In  the  case  of  larpe  and  vascular  growths,  the  aids  of  splitting  the 
cheek  or  performing  a.  preliminary  laryngotom)'  and  }>Iugging  the 
faueea  (p.  347)  may  well  be  resorted  to. 

From  wliat  I  have  seen  of  two  cases  of  epithelioma  of  the  palate, 
starting  from  the  alveol.ir  profesg,  and  in  one  case  certainly  originating 
in  an  old  syphilitic  sure,  nn  time  should  be  wasted  with  such  means 
as  the  application  of  acids,  or  the  cautery,  and  I  think  t!iat  removtd 
of  the  bone  itself  by  sonic  .suc!i  <»|»vTation  as  that  of  Maisonneuve  (p. 
287)  is  preferable  to  attacking  the  growth  with  gouge  or  chisel. 
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CHAPTER  X. 
REMOVAL  OF  THE  TONGUE  (Figs.  7S,  79). 

Before  describing  the  diilerent  operations  it  will  be  well  to  say 
Bomething  with  reference  to  two  or  three  very  practical  points  which 
rise  up  wth  every  case  of  tongue  cancer,  a  form  of  cancer  which,  it 
must  be  remembered,  is  very  frcijuent  and  increasing  in  frequency  ;* 
which  attacks  all  ranks  of  life ;  winch,  after  its.  early  stage,  is  especially 
malignant  ;t  in  which,  finally,  an  operatifin  is  as  much  dreaded  and 
deferred  by  men  as  one  for  carcinoma  miunnue  is  by  women. 

A  Pre-OancerOUS  Stage. — However  tongue  cancer  begins,  it 
passes  through  the  above  stage,  t.«.,  a  stage  (the  duration  of  which  is 
unknown  and  varies  extremely)  in  which  inflammator}'  changes  only 
are  present,  ulceration  and  other  changes  in  tlie  epitbcliuni,  not 
amounting  as  yet  to  epithelioma,  but  on  which  epithelioma  inevitjibly 
supervenes.  The  boundary  line  between  this  pre-canccrous  stnge  and 
cancer  is  extremely  narrow;  the  duration  of  this  stfige  may  be,  and 
often  is,  extremely  brief. 

Aids  in  recognizing  this  stage:  (1)  The  duration  of  the  ulcer.  (2) 
Its  obstinacy  to  treatment  (3)  The  age  of  the  patient.  (4)  Absence 
of  any  induration  or  fixity.  (5)  Careful  scraping  of  the  surface  of  the 
sore,  and  microscopic  examination. J    In  doubtful  cases,  after  cleaning 

*  Amongst  common  otnoere — e.g.^  of  tireast,  rectum,  uterUB,  elc.^-cancer  of  the 
tongue ^landa  about  third,  allliough  bu  rnre  in  yforocn.  Mr.  Barker,  in  his  cnrefiiilj 
worked  out  article  on  ''  Dtseiises  of  the  Tongue"  [Synt.  of  Surg^  vol.  ii.  p.  578),  gives  a 
aerieti  of  tables  showing  thai  in  the  la«l  uboiit  thirtv  years  ihere  hmt  bfen  h  steadr  in- 
crease from  2.6  to  11.5  per  cent. 

t  This  is  shown  in  the  following  facts:  (")  The  rapidity  li ere  is  quite  iliQ'erent 
from  other  epitki'littniiitii.  Kpithetiouin,  tiHiiinlly  thought  a  stow  cancer,  here,  in  a 
moii!t,  wnrm  cavity,  much  irritated,  nod  never  dry  and  warty,  is  terribly  r.ipid.  O) 
Gland  invnsiuQ  is  here  not  only  certiiin,  but  inevitably  early  as  well." 

J  Butlin  (Sareom/i  and  Carcinoma,  p.  164,  pi.  iv.  Figs.  1,  2,  3).  The  use  of  cocaine 
will  nowadajB  f«cilitate  the  above  examination. 
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the  surface,  scrape  lightly  with  a  spatula,  or  blunt  knife,  and  examine 
the  result  microscopically.  In  a  sore  not  yet  epithfliomatous  the  epi- 
thelium is  still  regular,  squamous,  flattened,  and  the  nuclei  graall  and 
single.  In  an  ulcer  becoming  epitheliomatous,  the  cells  are  no  longer 
rofiular,  but  variable  in  shape  and  size,  oval  and  caudate,  instead  of 
square,  witli  nuclei  large  and  multiple.  Not  infrequently  cell-n 
or  fragments  of  cell-nests,  may  be  found. 

QueBtions  Arising  before  Operation. 

Tlje  ojurutin^  surtitun  will  often  be  culled  upon  to  give  an  answer 
to  the  two  following  questions :  Will  the  disease  be  permanently 
cured?  If  a  permnncnt  cure  is  impossible,  will  life  be  bettered  and 
prolonged  ? 

A.    Witt  the  filMeaite  be  permnnenity  cured? 

Really  permanent  cures  are,  as  yet,  too  few.  10  per  cent,  of  cases 
operated  on  (Barker);*  13  per  cent.  (Butlin).t  The  explanation  of 
this  is  not  altogether  to  the  <Tedit  of  our  i^rofession.  Patients  and  we 
alike  are  too  often  both  tti  blame.  The  gra\ity  of  the  disease  is  over- 
looked, the  time  of  the  "  pre-cancerous  stage  "  is  lost  Because  tongue- 
cancer  is  so  often  preceded  by  syphilis,  or  local  irritation,  the  prac- 
titioner diagnoses  tlie  above,  and  suggests  them  as  the  e^sentinl  part 
of  the  mischief:  "  give  drugs  another  chance  " — e.g.,  potassium  io<Ude, 
potassium  chlorate,  mercury,  caustics.  To  these  there  are,  in  nearly 
every  case,  the  strongest  objections  in  the  pre-cancerous  stage.  Time 
i.s  lost,  strength  is  lost,  and  the  patient  is  lulled  and  befooled,  while 
all  the  time  the  vascularity  and  irritation  all  around  the  ulcer  are 
inereused.  Furthermore,  the  patient  is  in  part  responsible  for  the 
delay,  as  he  very  naturally  dreads  the  operation,  exaggerating  its 
danger,  painfuliiess,  and  the  sup|)08ed  inevitable  loss  of  speech.  The 
above  delays  lead  to  '"  cultivation  of  cancer  "  and  to  miserable  deaths. 
We  .'*ball  never  be  able  to  successfully  combat  the  above  till  (^1)  the 
importance  and  value  of  the  pre-cancerous  stage  are  recognized;  ^2) 
getting  cases  of  tongue-cancer  early ,J  we  are  enabled  to  assure  the 
patient  that  removal  of  one-half  of  the  tongue  will  he  sufficient,  and 
that  half  can  be  safely  and  usefully  spared  let  him.  It  has  been  denied 
by  some  that  leaving  half  the  tongue  is  attended  by  any  good  result. 
Fnnn  an  exporienct-  of  twenty-three  cases  of  removal  of  the  tongue,  I 
am  able  to  say  positively  that  a  patient  in  whom  the  tongue  has  been 
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*  Loc.  mipra  eil,  p.  6tM. 

t  Di$.of  th<  Tongue,  \\.  295,  Mr.  Rmliri's  percentage  is  calciilntet!  frotn  seveiny 
CMes.  He  is  inclined  to  doiibl  whether  a  large  number  of  ctues  would  utfunl  ao  good 
I  percenlsge  of  recoveries. 

X  If  ulceration  hafi  been  persi»tent  for  longer  limn  three  months,  ]>erinanenl  recovery 
IB  very  doiibtfid.  If  it  lias  jiersiateil  for  over  six  months,  if  more  than  one-third  of  the 
tongue  iH  invaded,  if  the  floor  of  liie  nunilh  is  involved,  peruinnent  recover/  is  well- 
nigh  certainly  hopeless. 
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split  longitudinftlly  and  half  rt-rnuvfil  Ims  in  that  which  is  left  a 
member  wliirh  most  usefully  roprcisents  the  tongue,  and  over  which 
the  patient  has,  in  spite  of  what  is  i*aid  to  tlic  contrary,  most  service- 
able control  * 

B.  //'  a  ptn-mnnent  cure  ia  impomtiblf,  will  life  be  bettered  and 
prolonged  ? 

Cases  which  are  not  operated  on  die  within  eighteen  months,  iiinny 
in  twelve  months.  An  operation  wisely  planned  and  well  carried  out 
often  gives  a  gain  of  six  or  eight  months.  This  is  a  gain  not  only  nf 
time,  but  also  of  comfort.  Death  hy  ghiiidular  recurrence  in  the  neck 
is  less  painful  and  noisome  than  death  by  moiitli-cancer.  No  one 
who  has  seen  much  of  tongue-cancer  will  have  any  difficulty  in 
answering  the  question  wliich  of  the  two  is  most  painful  to  the  patient 
and  distressing  to  thuse  around  fiiui,  tongue-cancer  with  its  luirrihle 
foetor,  profuse  and  foul  salivation,  its  agonizing  pain,  its  racking  ear- 
ache, or  recurrence  in  tiie  cervical  glands,  an  alternative  in  which  the 
patient  is  often  able  to  work  up  to  near  the  last,  and,  till  towards  the 
close,  is  free  from  the  agonizing  tenderness,  the  stinking  foetor,  the 
dribbling  of  foul  saliva,  and  the  slow  starvation,  day  by  day,  of  tongue- 
cancer.  Where  an  operation  is  certainly  attended  with  risk,  the  patient 
in  facing  it  may  be  relieved  by  the  assurance  that  a  life  prolonged  in 
hideous  misery  and  constant  agoiiy  is  worse  than  death  following 
clo*e  on  an  operation.  "  When  a  iiian  has  only,  suppose,  two  or  three 
years  to  live,  it  is  no  small  advantage  if  at  lea.st  half  the  time  can  lie 
spent  in  comfort  rather  than  in  misery,  and  in  profitable  work  rather 
tlian  in  painful  idleness  "  (Paget).  If  a  patient  cannot  make  up  his 
mind  to  an  operation,  and  i«  lo.sing  precious  time,  he  should  be 
warned,  without  being  unduly  frightened,  of  the  stale  of  tilings,  alluded 
to  a  few  lines  above,  which  \Vill  ineviUddy  follow.  Usually,  as  soon 
as  this  sets  in,  i.e.^  when  the  condition  of  the  tongue  renders  him  a 
nuisance  to  himself  and  others  with  the  disgusting  iVetor,  the  constant 
dribbling  of  foul  saliva  which  cannot  be  swallowed,  the  weary  aching 
day  and  night,  lit  up  into  agonizing  da.shes  when  the  parts  are  touched 
or  moved,  the  patient  becomes  willing  to  run  any  risk.  But,  too  often, 
by  this  time,  not  only  are  the  glands  already  enlarged,  but  the  mis- 
chief has  reached  the  llonr  of  the  mouth  or  the  alveolar  mucous  mem- 
brane by  extension,  though  not  yet,  perhaps,  with  ulceration. 

Operations.— The  fidlowing  four  will  be  carefully  described,  viz.: 
(i.)  Whitehead's  (Fig.  ?«;. 

(ii.)  Syme's  (Fig.  79). 

(iii.)  Kocher's  ( Fig.  79). 

(iv.)  The  Ecraseur. 

*  In  8  patient  from  wliom  I  removed  b.-ilTtlie  tniigue,  two  and  n  hatT years  ago^  the 
hypertrophy  of  the  remaining  halfia  very  luurkeiJ,  and  the  speech  excellent. 
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With  these,  certain  aids — e.g.,  slitting  the  cheek,  preliminanr  laryn* 
gotomy,  nnd  ligature  of  tlie  lingimls — will  also  be  considered.  (!)nc  or 
tv^o  other  methods  will  then  be  briefly  alluded  to. 

While  the  above  operations — ^and  I  allude  especially  to  the  first 
three — give  a  choice  which  will  enable  the  surgeon  to  meet  any  case 
of  tongue-cancer,  whichever  is  chosen  must  be  completely  carried  out 
•'niggling"  operations  lead  inevitably  to  return  and  accelerated  growtli 
in  the  tongue  itself. 

(i.)  Whitehead's. — The  advantages  of  this  are  very  great.  They 
are  :  (a)  The  transverse  section  of  the  body  of  the  longue  can  be  placed 
deliberately  well  behind  the  growth.  However  far  behind  the  growth 
the  loo()  of  the  (^-craseur  is  placed  before  the  operation,  and  however 
securely  it  seems  to  be  retained  in  aiiti  by  large  curved  needles,  as  tlie 
loop  is  tightened  up,  owing  to  the  enormous  strain  which  is  gradttally 
ap|)lied,  the  needles  and  the  loop  are  forced  forwards  nearer  and 
nearer  to  the  growth.  Now  the  neighborhood  of  this  is  all  ready  to 
becomp  the  seat  of  malignancy.  All  around  the  growth  the  epithelial 
columns  are  ready  to  dip  down  into  the  vascular  connective  ti»ue 
beneath,  on  which  in  hwiltb  they  never  encroach.  Again,  the  part8 
around  arc  loaded  with  inlluiiimatory  cells,  soft  and  vascular.  If^  as 
is  very  likely,  owing  to  the  tremendous  tension  to  which  it  is  sub- 
mitted, especially  when  tl»e  ]>arts  are  very  soft,  the  loop  comes  cnishiDg 
into  tliis  iifighborhood  nnd  makes  the  section  here,  the  in«lipping  pro- 
cesses which  extend  for  some  distance  around  tlie  actual  epithelioma 
may,  owing  to  the  vascularity  and  inflammation  consequent  on  the 
operation,  break  out  into  si<eedy  recurrence.  Again,  the  insertion  of 
the  needles  which  are  intended  to  keep  the  loop  well  behind  the 
growth  is  not  always  an  easy  matter,  especially  if  the  growth  is  far 
back,  and  if  the  front  teeth  are  well  developed  wliilst  the  molars  and 
pre-molara  are  too  deficient  to  allow  of  wide  opening  of  the  mouth 
with  a  gag.  {b)  The  resulting  wound  is  very  clean,  there  being  very 
little  laceration  and  no  charring.  The  slight  decomposition  which 
would  take  place  from  ini  extensive  oj^eration,  even  with  scissors,  is 
readily  checked  by  the  use  of  iodftforni  and  etiier.  The  advantage  of 
this  in  saving  a  patient,  whose  vitality  is  already  lowered,  from  the 
depressing  effects  of  being  liable  for  days  to  breatlu'  and  swallow  with 
a  fetid  sore  in  his  mouth,  in  securing  rapid  gramilation  and  liealing, 
and  thus  enabling  tbe  patient  to  be  early  propped  up,  and  soon  to 
leave  liis  1>ed,  must  be  obvious- to  every  surgeon  who  knows  how  great 
the  risk  is  of  fatal  septic  bronchitis  in  tijese  cases.  For  the  same 
reason  secondary  hemorrhage  is  unknown,  (c)  The  instruments 
required  are  extremely  simple  and  few,  as  will  be  seen  from  the 
account  of  the  operation. 
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The  Operation. 

It  is  most  essential  tliat  the  aniesthetic  sbould  be  in  the  lianda  of  a 
lan  who  cnn  be  thoroufjhly  trusted.     It  is  often  ttiken  hadly  in  these 
I,  with  much  dysjino-a  ami  rcstlossni-ss  at  first ;  and   during  the 
opcnilion,  owing  to  the  open  mouth  aduiittiu};  much  air,  and  the  fear 
of  interfering  with  the  oj>orator,  th«  patients  often  "come  to"  fre- 
quently.    The  only  tiring  is  to  get  them  well  under  at  first;  later  on 
it  will  be  well  not  to  keeji  them  loo  njneh  utvler  the  influence  of  the 
^anff-sthetic,  in  order  that,  the  sensibility  of  the  larynx  not  being  lost, 
Bthe  blood  mny  not  enter  the  air-pasyages.     The  adniiniatrator  must 
watch  the  tint  of  the  lips,  the  veins  in  the  cheeks,  and  know  wiit-n  a 
little  blood  if?  onl}'  safel}',  though  noisily,  bubbling  iit  the  Imek  of  the 
■fauces,  and  when  it  is  getting  into  the  trachea.     1   hiok  upon  the 
Badniinistrator  of  anaesthetics  in  these  cases  as  quite  as  inqnirtant  as 
Bthe  operator.    Two  reliable  assistiints  are  needed  who  understanil  the 
Hetops  of  the  operation,  one  to  take  the  ga^  in  charge,  and  to  sponge 
when  needed,  and  the  other  to  hook   back  the  corner  of  the  mouth 
with  two  finijfcrs  while  he  is  ready  to  sponge,  and  thus,  with  the  posi- 
tion of  the  head  over  to  this  side,  enable  the  blood  to  escape  freely 
from  the  wound  into  the  cfieek  and  out  of  the  mouth  with  the  aid  of 
deft  sponging.     Two  nurses  sliould  be  ready  to  supph'  sponges  ;  these 
being  absolutely  clean,  soft,  thoroughly  wrung  out  of  iced  Con<ly'8 
fluid,  and   firmly  secured  on  holders.     The  following   instruments 
should  be  close  to  the  operator's  right  hand,  viz.,  scissors,  a  pair  of 
torsion-forceps,  and   uSpeneer   Wells's   foree|is,  a  needle   in   handle, 

I  threaded  with  stout  silk,  and  one  or  two  medium-sized  ligatures  of 
carbolizcd  silk.* 
A  good  light  is  absolutely  essential.  Daylight  close  to  a  window  is 
far  the  best  If  it  is  needful  to  operate  when  the  above  curuiot  be 
obtained,  as  in  a  succession  of  foggy  November  afternoons,  a  good 
lamp  light,  concentrated  by  a  laryugeid  mirror,  will  be  useful.  In 
making  arrangements  for  a  good  light,  the  surgeon  will  renHMiiInT  that, 
while  the  removal  itself  takes  but  a  short  time,  getting  the  ijutient 
under  the  anreslhetic,  and  keeping  hirn  under  its  influence,  often  ren- 
der the  operation  much  jirolonged.  It  may  not  be  superfluous  to  add 
»liere  that  this  is  an  operation  which  calls  for  eoohiess  and  decision  on 
the  part  of  the  operator,  and  for  iiromplness  with  their  help  on  the 
part  of  all  those  who  assist.  No  crowding  on  the  operator,  no  obstruc- 
tion to  the  light  by  bystanders,  should  lie  permitted  for  a  moment. 

I  Preliminary  Larynffotomy. — The  question  of  the  advisability  of 
this  operation  now  arises.  It  forms  no  part  of  a  "  Whitehead  "  iiroper. 
*  Mr.  Whitehead,  hearing  thai  I  had  Iwice  op«nited  by  his  method  in  1881,  kindly 
«ent  me  a  pair  of  his  sciswnra.  They  are  rather  Jonger  iUaii  usual,  perfei'lly  ttiU,  very 
«harp  it{J  (o  the  tips,  which  are  B<jua.re  aiid  blunted. 
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The  operntor  who  introduced  ttie  scissors  method,  and  whoee  sncce$« 
with  it  is  80  well  known,  never,  I  believe,  uses  a  preliminary  laryn- 
gotumy.  In  my  first  six  cases  I  followed  him  closely.  In  the  later 
seventeen  I  hnve  performed  liirynj^otomy  on  several  occasions,  though 
I  fear  Mr.  Wliitchcad  will  consider  this  admission  on  ray  part  as  a 
FJgn  of  "falling  away."  With  a  wider  experience.  I  am  led  to  think 
very  highly  of  this  preliminary  step,  and  of  the  plugging  of  the  back 
of  the  mouth,  which  il  renders  safe,  and  I  do  so  for  this  reason.  With 
the  fauces  plugged,  and  the  patient  breathing  through  a  larj'ngotomy 
cannula,  the  surgeon  can  neglect  the  haemorrhage  more,  can  operate 
more  dtlibcnvtcly,  nnd  thus  (and  this  is  the  value  of  this  preliminary 
step  in  Miy  mind),  at  every  step  of  tlie  operation,  can  have  the  parts 
more  thoroughly  sponged  dry,  and  thus  be  enabled  througliout  to 
keep  more  surely  wide  of  the  disease.  In  other  words,  I  do  not  dread 
the  Iurnu>rrhage  which  aceomjianies  a  scissors-operation  for  itself,  but 
because  it  is  liable,  in  spite  of  careful  and  prompt  sponging,  to  obscure 
the  field,  and  thus  lead  to  cutting  dangerously  near  the  growth— a 
dangiT  t'Spi'cially  Jiki-ly  to  hnjtpen  if  the  luentorrhage  is  at  all  free,  if 
the  parts  cut  are  very  much  softened,  and  if  the  patient  is  not  taking 
the  iinR'slhetic  well.  Fur  these  reasons,  I  am  inclined  to  recommend 
a  preliminary  laryngotomy,  with  plugging  of  the  fauces,  in  these  cases: 
(1)  When  a  surgeon  wiii>  values  Whitehead's  operation  is  doul)tful  as 
to  Ins  means  of  meeting  luvmorrluige.  (.2)  When  the  growth  extends 
beyond  the  middle  of  the  tongue,  into  the  posterior  third.  (3)  MHien 
the  fluor  iif  thi*  niuuth  is  at  all  invtdved.  In  growths  limited  to  the 
anterior  lialf  iif  the  IdUgue,  unless  there  is  much  fixity,  laryngotomy 
is  not  needed,  for,  as  will  be  Been  below,  sufficient  of  the  tongue  in 
such  cases,  after  very  little  U8e  of  tlie  scissors,  comes  right  out  of  the 
mouth, 

If  it  is  decided  to  perform  laryngotomy,  tliis  operation  is  done  as  at 
p.  .^47,  and  a  soft  clean  sponge,  dusted  with  iodoform,  is  tied  with  silk 
into  H|>i>njj»riate  size  and  fixed  at  the  back  of  the  fauces,  the  silk  being 
brought  out  of  the  mouth  and  held  by  a  finger  of  the  assistant  who 
has  charge  of  the  gag.  This  sponge  must  be  pressed  wcU  back,  and 
care  Uikon  that  it  does  not  draw  back  and  down  the  base  of  the 
tongue,  or  it  may  cause  sumo  difliculty  in  securing  the  linguals  when 
the  transverse  eectitm  of  the  tongue  is  made  far  back.  The  anaesthetic 
is  now  given  through  the  tube,  an  additional  advantage,  brought 
about  by  the  laryngotomy,  as  the  administration  of  the  anaesthetic 
does  not  interfere  with  the  field  of  operation.  So  very  little  sloughing 
and  swelling  of  parts  follows  on  Mr.  Whitehead's  oix;ration  that  the 
laryngotomy  tube  may  be  removed  as  soon  as  the  patient  is  back  in 
bed  nnd  has  "come  to  "  comfortably. 

Whether  laryngotomy   is    performed   or   not,  the   patient,  b< 
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propped  up,  is  brought  quite  to  that  side  of  the  table  on  which  the 
sui^eon  stands.  A  gag*  is  jilaced  on  the  side  of  tlie  mouth  opposite 
to  t)\c  growth,  and  the  miuith  widely  npcnt'd.  The  tonguo  is  then 
transfixed  on  the  diseased  sidu  well  hack  in  its  anterior  thiril,  with  a 
needle  in  a  handle  loaded  with  stout  silk,  this  is  looped  and  knotted, 
and  tlie  tongue  thus*  well  drawn  out  uf  the  niuuth.  The  surgeon  then, 
with  a  sharp-pointed  bistoury,  splits  the  tongue  longitudinally  along 
the  raph^,  to  a  point  thoroughly  well  behind  the  growth.  This  is 
another  departure  from  a  strictly  performed  "  Whitehead,"  but  it  has 
the  following  advantages,  while  it  causes  no  troublesome  haemorrhage 
if  the  bhide  be  kept  in  the  middle  line  :  (1)  If  the  whole  tongue  is  to 

Fio.  78. 


>     \ 


The  Inwer  of  Ihew  flgurcs  shows  "  KroorioK"  of  the  tonpie,  preparatory  to  lecurlng  tbc  Ilnguali 

p.  332. 

be  removed  it  places  the  haemorrhage  much  more  under  the  control 
of  the  surgeon,  as  he  can  deal  with  each  half  separately,  and  with  one 
lingual,  securely,  at  a  time;  (2)  It  enables  the  surgeon  to  leave  half 

*  Of  these  I  prefer  Krohne  and  Sesetnan'a  mocliliL'nlian  of  Mswon'a  gng  ajt  the  beat 
sll-round  in»truBient.  It  wiw  fir<t  brouglit  to  my  notice  by  Dr.  Hewitt,  wlm  lins  found 
it  the  reniliest  and  most  efficient  in  case  of  need  in  tlic  iiHiiiinixtriilinn  of  anH?slhettcs. 
Mr.  Gowan's  gajr  is  n]m  a  g(KKi  onp,  but  I  liave  found  it  liable  to  nlip  in  B(iile  of  its 
ingenuity.     A  gng  is  still  needed  for  edentulous  Jawa. 
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the  tongue  if  he  find  it  safe  to  do  so.     It  haa  been  said  that  lean 
half  the  tongue  is  useless,  the  part  left  being  but  little  under  ihi 
patient's  control.     I  am  of  an  oj>inion  entirely  different     In  ca«ii 
where  I  have  been  able  after  sj»littinn  tl»e  tongue  to  leave  half  of 
the  part  w.i.i  most  upcful  both  in  speaking  and  j?wallowing,  et<;.,*  andl 
I  am  further  most  strongly  of  opinion  that  if  patienta  could  be  assur 
that  half  only  of  the  tongue  would  be  removed  they  would  submii 
much  more  readily  to  an  operation  they  dread  so  peculiarly,  and  to 
the  grievous  putting  off  of  which  is  due  the  very  small  percent^ige 
permanent  cures. 

The  tongue  having  been  split  and  the  diseased  half  drawn  well  out 
of  the  mi<utb,  tlic  surgeon  next  divides  with  scissors  the  niueoofl 
membrane  betwi-en  the  tongue  and  the  alveolar  process,  keeping  cloee 
to  the  bone  so  a.s  to  be  wide  of  tlie  disease.  The  anterior  pillar  of  the 
fauces  is  next  divided.  While  the  above  steps  are  taken  the  two 
assistants  sedulously  sponge  away  any  haemorrhage  into  the  hollow 
of  the  cheek  and  out  of  the  mouth,  the  cheek  being  retracted  as  above 
directed.  Careful  sponging,  and  sponge-pressure  on  bleeding  points, 
are  most  essential  if  the  surgeon  is  to  cut  wide  of  the  disease. 

If  the  disea.se  has  implicated  the  frienum  and  its  vicinity  two  or 
three  of  the  lower  incisors  should  bo  drawn  so  that  the  scissors  may 
be  introduced  on  a  level  with  the  disease.  If  this  is  not  done  the 
scissors  have  to  be  dipped  in  over  the  teeth  in  an  awkward  way,  and 
one  which,  as  soon  as  bleeding  occurs,  makes  it  impossible  to  make 
sure  of  getting  below  the  disease.  The  scissors  can  be  introduced 
with  much  greater  facility,  and  used  to  much  better  purpose,  if  a  gap 
is  made  in  the  teeth.  These  can  be  kept  and  fitted  to  a  plate  later  on 
by  a  dentist. 

When  half  of  the  tongue  haa  been  freed  all  round,  the  muscles 
between  it  and  the  Hoor  of  the  mouth  are  cut  through  with  a  series 
of  short  snips  until  the  diseased  half  is  separated  on  the  level  of  the 
lower  part  r»i'  the  jaw,  as  fur  buck  as  is  needful.  During  this  stage 
oozing  will  tiike  place,  and  one  or  two  sukUI  arteries  jet  with  varying 
freedom  in  different  cases,  but  these  will  yield  to  pulling  steadily  on 
the  tongue  and  t+j  firmly  applied  sjujuge-presaure. 

The  tongue  having  been  freed  liorizontally  up  to  a  point  well  behind 
the  discjiise,  the  transverse  section  is  now  made,  and  here  I  have  found 
the  following  precaution  useful :  Instead  of  cutting  straight  across 
the  half  and  trusting  to  being  able  to  secure  the  lingual  on  the  face 
of  the  stump,  a  step  by  no  means  always  easy  of  accomplishment, 
owing  to  the  artery  being  often  at  once  obscured  by  a  small  pool  of 
blood,  and  to  the  not  unfrequent  softness  of  the  tissues  in  these  cases, 
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I  cut  a  deep  groove  through  the  tough  mucous  menihrane  of  the  side 
and  dorsum  (Fig,  78),  and  tear  tli rough  the  softer  muscular  tissue  with 
the  closed  scissors  or  a  steel  director  till  the  lingual  nerve  and  4irtery 
are  seen,  then,  having  applied  a  litng-Maded  pair  of  torsion-forceps 
to  the  remaining  tissues,  cut  away  the  half  of  the  tongue  in  front  uf 
the  forceps,  and  then  twist  or  tie  the  lingual  artery  wliicb  hai*  tlius 
been  secured.* 

If  it  he  needful,  the  surgfon  tlnn  proceeds  to  deal  with  the  other 
half  of  the  tongue,  a  step  which  is  much  facilitated  by  the  room  given 
for  manipulation  by  the  removal  of  the  first  half. 

Stilting  the  Cheek  (Fig.  7fl ». — This  step  is  an  excellent  nne.  It 
may  he  made  u.^e  of  in  cases  where  the  disease  is  situated  very  far 
back,  extending  close  to  or  on  to  the  anterior  jnllar  of  the  fauces, 
where  the  ha-niorrhagc  is  expected  to  he  esfieeially  free,  wliere  the 
light  is  unavoidalily  very  had,  or  where  then-  is  unusual  dilliculty  in 
getting  the  jaws  well  apart.  The  cheek  is  slit  as  far  hack  as  the  ante- 
rior border  of  the  masseter,  the  facial  artery  and  other  smnll  hranches 
being  .secured  nt  once.  The  parts  require  most  careful  adjusting  after- 
wards, especially  at  the  corner  of  the  mouth,  where,  from  the  drihhling 
of  saliva,  prinuiry  and  exact  uninn  ie  not  always  secured. 

JPrelitninttrg  Ligature  of  the  JAngttttln.—Thl?  step  has  been 
very  largely  practiced  by  Prof,  Billntth.t  Unfortunately  he  expresses 
no  opinion  as  to  its  value.  He  stat^-s  tliat  he  ligatured  the  artery 
twenty-^even  times  (apparently  in  all  as  a  preliminary  step),  but  only 
adds  that  no  secondary  ha-morrhage  ever  followed,  and  that  the  wound 
always  healed  satisfactorily. 

Dr.  Shepherd,  of  Montreal,  has  recorded  %  three  cases  in  which  he 
tied  both  linguftls  previous  to  excision  of  the  tongue,  which  operation 
was  bloodless. 

I  have  never  taken  this  precaution  myself,  and  I  do  not  recommend 
it,  for  the  following  reasons:  (1)  In  three  cases  in  which  I  know  of 
this  precaution  having  i>een  taken,  the  Inemorrhage  was  as  free  as  in 
the  usual  operation  with  scissors,  performed  without  any  such  pre- 

*  If  any  difBculcy  (icour  in  denting  witli  a  divided  lingual,  espwiuJly  if  lite  tongue 
h&0  been  divided  fnr  back,  a  snggestion  of  Mr.  Ilcatli's  will  be  Found  most  iiNefii] — 
▼iz.,  to  hook  one  or  two  lingers  iiUo  the  phnrynx  over  llie  titunip  of  tlie  loii^iie,  and  to 
draw  (bin  forwar^if,  (bus  iit  once  urrealing  llie  bipmorrlitige  by  pressure,  and  bringing 
into  view  the  bleedinj;  point. 

t  Clin.  Surg^  Syd.  Soc.  (tranfilnlirm  by  Mr   Dt-nt),  ['■  H^- 

X  Ann.  of  Surg.,  NnvenibtT.  ISM.  Mr.  Treves  {jAiwti,  Aiiril  21,  1883)  piihlLshes 
four  cases  of  the  removal  of  tin- tongue,  in  which  lignture  of  the  lingnnls  \vii«  reKurfed 
lo.  The  hemorrliii^e  whii/b  followeil  on  the  operaliun  on  the  tongue  is  stilled  to  have 
been  "very  insignitieunt,  and  ni^iially  inimediiilely  arretted  by  lirni  (>re«»ure  with  a 

eis  only  far  back,  in  the  region  of  the  tonsil,  that  any  bleeding  may  oecur 
It  ceate  almcwt  »)>ontaneoiiBly." 


I 
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liminary  *    (2)  I  think  that  an  experience  derived  from  operations  i: 
twenty-two  cases  justifies  nie  in  saying  that  if  the  operation  with  sci 
8ors  be  performed  with  attention  to  the  details  given  above,  the  hvt, 
orrhrt^re  is  not  so  difficult  to  deal  with  as  to  require  this  precaution 
(3)  The  ligature  of  both  lingua  1?  is  by  no  means  an  operation  tha 
can  be  done  quickly,J  and  retjuires  a  pood  lipht.     It  may  thus  laki 
up  a  good  deal  of  the  time  required  for  dealing  with  tlic  disease  of  th 
tonjiue  itself.     If  it  be  answered  that  diseased  glan<Ui  can   be  deall 
with  at  llie  same  time  and  by  the  same  incisions,  I  must  state,  in  no| 
contradictory  spirit,  that  I  am  of  a  distinctly  contrary  opinion. 
moval  of  epitln-lioniatous  glands  requires  of  itself  much  time  andi 
painstaking,  lying,  as  they  do,  in  long  chains,  and  in  relation  with 
most  important  structures.     If  tliey  are  to  be  removed  with  that 
thoroughness  which  alone  justifies  any  attack  on  them,  this  should  b© 
done  svith  the  full  allowance  of  time  and  the  undivided  attentioQ 
which  are  given  by  a  separate  operation,  cither  before  or  after  that  on 
the  tongue. 

(ii.)  Syme's  Operation  §  (Fig.  79). — This  consists  in  dividing  the 
symphysis  nienti  and  tlnn  removing  the  whole  tongue  and  floor  of 
the  mouth  with  knife  or  scissors,  or  partly  with  one  of  these  and  partly 
with  the  ^craseur. 

It  is  a  far  more  serious  operation  tliuu  tlie  one  already  given,  and 
often  involves  jirolonged  at\er-trcutnient,  owing  to  the  tjirdy  union  of 
the  jaw.  It  should  be  reserved  for  those  cases  in  which  the  ylcer  in- 
volves tlie  floor  of  the  mouth,  or  in  wbioli,  in  addition  to  an  ulcer  on 
the  side,  a  hard  mass  of  inliltration  can  be  felt  in  tiie  substance  oftlje 
organ.  Where  this  operation  is  contemplated  in  an  aged  or  broken- 
d«iwn  patient,  every  atti-nipt  should  be  made  to  iiMj>rove  the  general 
health  jirevioiisly.  An  ana-stlietic  being  given,  and  a  preliminary 
laryngot^juiy  performed,  the  patient's  head  and  shoulders  are  raised, 
and  the  surgeon  divides  the  .«oft  jiarts  of  the  chin,  as  far  down  as  tlie 
hyoid  bone,  if  the  soft  parts  in  tlie  Jioor  of  the  mouth  are  much  impli- 
cated. The  vessels  being  secured,  the  jaw  is  drilled  below  the  teeth  a 
quarter  of  an  inch  on  either  side  of  the  middle  line,  and  then  sawn 
through. tl     A  sponge  is  now  placed  at  the  back  of  the  fauces,  and  the 

*  Ttie  o|)enition8  were  here  performed  by  two  of  niy  collengnce,  and  there  ocMild  be 
no  doubt  tliat  the  vessels  were  secured. 

t  In  writiiig  ihii^  I  »iu  lakitig  it  for  gmnted  Ititit  (be  surgeon  will  benided  by  belperB 
aa  :a])l  iind  resiily  its  I  bave  been  fiirtitniite  enoii|>lt  (o  find. 

t  Tlie  operulion  will  1«  fully  described,  and  its  difficitUies  entered  into,  later  on. 

i  Lantet,  1858,  vol.  i.  p.  4ti,  and  vol.  ii.  p.  1G8.  8ee  iiIho  the  account  bj  Dr,  Fidde» 
of  hiH  case,  Edin.  Med.  Jotim.,  vol.  W.  p.  1092.  As  a  proofof  the  severity  of  iJjis  oper- 
ation both  of  Prof.  Syme's  first  (wo  putienls  diet!. 

II  By  some  it  \&  advised  lo  saw  this  sornewhiit  angularly  instead  of  vertically  to  pro- 
mote interlocking  and  uniun  of  the  fragments.    Ah,  however,  necroais  may  follow  thi^ 
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halves  of  the  jaw  being  forcibly  retracted,  the  tongue  is  well  drawn, 
out  by  a  looj)  of  silk,  the  mucous  membrane  sntpjied  throuifh  between 
the  tongue  and  the  alveolar  process,  nud  the  auterior  pillars  next 
divided.     The  genio-hyoglossi*  and  geniu-hyoids  are  next  divided, 

I  and  the  tissues  in  the  floor  nf  the  mouth  sep»firated  as  deeply  as  neces- 
sary with  the  scissors  or  blunt-pointed  bistoury  aided  by  the  finger, 
partly  by  cutting  and  partly  by  tearing,  any  vessels  that  require  it 
being  tied  or  twisted.    The  tonjj;ue  being   thus  freed  laterally  and 

I  below  as  far  buck  as  is  needful,  the  transverse  section  is  made,  one-half 
at  a  time,  with  the  precautions  recommended  at  p.  332. 
The  floor  is  miw  earefully  inspecti'd,  and  any  suspicious  patebes  or 
enlarged  glands  most  carefully  removed.  In  raising  the  former,  before 
using  the  scissors,  a  tenaculum  is  often  very  useful.  If  it  be  preferred, 
though  I  in  no  way  recommend  it,  as  soon  as  the  attachments  of  the 
tongue  to  the  floor  and  sides  of  the  mouth  are  sunu'iently  dividud,  tlie 
transverse  section  can  be  made  with  an  (^^oraseur,  the  Joop  of  which  is 

•  slipped  over  the  tongue  and  kept  in  position  by  two  curved  needles  as 
at  p.  337. 

The  two  halves  of  the  jaw  can  then  be  wired,  but  In  prciniote  speedy 
union  a  cap  of  vulcanite  or  silver  had  best  be  fitted  on  to  prevent  dis- 
placement of  the  fragments.  A  drainage-tube  should  be  brought 
through  from  the  moutli  to  a  point  just  above  the  hyoid  bone,  before 

»the  soft  part«  are  united  with  sutures. 
(ill.)  Kocher'sl  Method,  by  Lateral  Infra-Maxillary  Inci- 
sion (Fig.  79). — This  o(»eratiivn,  like  the  last,  is  a  severe  one;  it  also 
ojiens  up  freely  the  connective  tissue  of  the  neek.     It  has  tlie  great 
advantage  of  enabling  the  surgeon  to  deal  with  mischief  far  back  in 

ttlie  tongue  and  at  the  same  time  of  removing  enlarged  sub-ma.xilhiry 
glands.  Furthermore,  it  can  lie  performed  antiseptically.  Theniouth 
being  disinfected  with  n  1  in  1(XH>  perchloride  of  mercury  solution, 
and  a  preliminary  laryngotnmy  performed,  an  incision  is  made  from 
just  below  the  symi)hysis  down  to  the  hyoid  bone,  and  following  the 
digastric  mu.sclc  back  to  the  anterior  edge  of  the  sterno-mastoid,  and 
then  up  to  near  the  lobute  of  tlie  ear.  The  (lap  tlius  marked  out  of 
platysma  an<l  fagcia;  is  then  turned  uj>,  and  the  facial  artiTy  tied. 
The  sub-maxillary  region  is  then  thoroughly  cleaned  out  and  the  lin- 


ts well  as  the  other  furm  of  bone-section,  the  longer  time  lliat  il  enUi.il8  is  scarcely 
worth  girrog. 

*  If  only  one-half  uf  the  tongue  need  remnvni— a  rare  contingency  in  the  cases 
which  call  fur  thia  operation — the  complete  septiralJun  uf  thexe  niiiHcles  and  the  conse- 
quent (Innger  of  the  fnlling  back  of  tlie  tongue  will  uUke  be  avoided. 

t  Dent.  Zeitaeh.f.  Chir.,  lid.  liii.  1880.  Mr.  Barker  was  the  fimt,  I  believe,  to  draw 
the  Mllenlion  uf  Etigligh  surgeons  to  thit)  operation  ("  Diseases  uf  llie  Tongue,"  Sytt,  o 
Surg.,  vol.  ii.). 


The  IncWons  on  the  nose  are  tbote  nf  Oilier  for  the  removal  of  nuo-pharynKeiil  poljrpl,  p.  VL. 
Below  are  seen  ibn«  Tor  the  removal  of  the  tonfnie— vix.,  that  f>ir  •llttlni;  the  check,  and  ibat  of 
Syine's  operallou.  The  IhlnJ,  thai  of  Kuebcr,  should  have  bccu  brought  further  forward,  cnnr- 
luK  up  towards  the  ohin. 

is  needful,  one-half  being  removed  after  splitting  the  organ,  or  the 
whole  tiHi^ue  removed,  the  opjjDJiite  IJiij^ual  being  tied  if  needetl. 

The  large  wound  is  then  earefiilly  ]ia(.'ked  with  strips  of  anlisoptic 
guuzc,  a  drainage-tuhe  heing  first  inserted.  The  patient  continues  to 
breatlie  through  the  laryiigotouiy  tube  until  the  wound  and  mouth 
are  quite  sweet,  and  thus  there  is  no  danger  of  septic  broncho-pneu- 
monia. 

If  it  be  desired  to  conduct  the  operation  as  strictly  autiseptieally 
as  possible,  before  it  is  begun,  plugs  of  salicylic  wool  must  be  placed  in 
the  IH1SP,  the  cavity  of  the  inoutli  well  washed  i»ut  with  1-2000  mercury 
perchloride  solution,  and  the  Hjiray  used  at  tlie  operation  an<l  at  each 
dressing.  As,  however,  it  is  impossible  to  render  aseptic  the  closely 
contiguous  cavities  of  the  posterior  nares  and  pharynx,  and  as  the 
patient  will  require  feeding  at  regular  intervals  wiili  a  nasal  tube,  I 
would  prefer  to  trust  to  suffioiently  frequent  changes  of  the  gauze  with 
which  the  wound  is  plugged,  dusting  on  iodoform  and  powdered 
boracic  acid,  painting  on  with  acaniers-hairbrush  iodotbrm  and  ether, 
and  securing  free  drainage  by  a  drainage-tube  which  has  one  end 
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brought  out  of  the  mouth  ami  tlie  other  at  the  lower  and  posterior 
angle  of  the  wound,  hoth  Imlwoil  in  luseptic  dressings. 

(iv.)  The  Ecraseur. — This  may  be  used  in  diiferent  ways;  the 
two  following  jire  the  chief  ones : 

1.  Through  the  aiouth.  in  combination  with  scissors,  a  method 
used  by  Mr.  liaker.* 

2.  By  means  of  a  puncture  in  the  sub-maxillary  region,  or  through 
a  wound  which  has  to  be  made  here  in  the  removal  of  enlarj^ed 
glands. 

The  first  of  these  only  will  be  described  here,  as,  if  the  ^craseur  has 
to  be  made  use  of,  it  is  by  far  the  simplest  and  si)oedie6t  metbiKl  of 
using  it. 

In  addition  to  the  instruments  already  given  in  the  description  of 
the  operation  with  scissors,  the  surgeon  must  be  provided  with  a  stout, 
short  ecraseur,  curved  on  the  flat,  working  smoothly  and  carrying  a 
strong  loop  of  whipcord. f 

The  first  part  of  the  operation  resembles  tliat  given  at  p.  33<I  The 
tongue  being  well  drawn  out  with  a  silk  loop,  the  anterior  pillar  and 
tlie  mucous  membrane  between  the  alveolar  margin  and  the  tongue 
being  cut  through,  the  tongue  is  then  split  with  a  bistoury  along  the 
raphe  as  far  back  as  is  needful,  and  its  attachments  to  the  floor  of  the 
mouth  partly  snipped  through  with  scissors,  partly  torn  through  with 
the  finger.  The  tongue  being  now  freed  sufiieiently  to  make  the 
transverse  divisions,  two  slightly  curved  needles,  in  handles,  are  made 
to  perforate  the  tongea  full  inch  behind  the  posterior  limit  of  the  dis- 
ease, and  the  loop  is  then  slipjied  on  and  adjue<te<l  behind  the  needles. 
Before  doing  this,  I  would  strongly  recommend  that  a  groove  be  cut 
with  the  scissors  through  the  mucous  membrane  of  the  dorsum  and 
sides  of  the  tongue  (p.  332) ;  this  simple  step  will  serve  to  steady  the 
bite  of  the  ^cra.seur  and  lessen  the  risk  of  its  gradually  coming,  a.'j  it 
is  tightened  up,  dangerously  near  the  growth,  and  it  will  also  shorten 
the  time  that  the  loop  takes  to  effect  its  work.  When  first  adjusted, 
the  H'raseur  may  be  worked  more  cpiirkly,  but  as  soon  a.s  real  resistance 
is  felt  the  screw  must  be  turned  more  slowly,  a  half  or  three-quarter 
turn  being  made  every  minute,  or  at  longer  intervals  if  the  loop  seems 
to  be  cutting  too  quickly.  It  should  always  be  remembered  that,  if 
oozing  takes  place  from  hurried  use  of  the  ecraseur,  it  will  be  fur  more 
difficult  to  arrest  on  a  surface  bruised  by  this  instrument  than  on  one 
clean  cut  by  ecissors.J 

♦  jMncet,  April  10,  1880;  Bid.  of  Surp.,  vol.  ii. 

t  Nol  of  wire.     See  tiie  next  fool-nott-. 

X  Mr.  fiiitlin  (i)t'«.  (>f  thf  Towju^.,  p.  3^)  gives  the  following  ease:  The  onlj  instance 
of  death  fn>iii  hvraorrhnge  "in  my  Uibte  occurred  in  the  csux  af  a  mtin  whose  tongue 
was  reroored  with  a  Rtmng  wire  6cmaeur,  which  cut  through  the  tiaeue  of  the  tongue 
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If  the  whole  tongue  is  removed,  the  ^raseur  should  always  be  ap- 
plied to  each  half  separately.  Making  the  transverse  section  acroes 
the  whole  tongue  at  once  is  most  tedious,  and  the  great  strain  is  likely 
to  be  too  much  for  the  loop  or  instrument  itself.  It  -also  causes  the 
constricted  tongue  to  swell  into  u  large  livid  mass,  which  much  ob- 
structs the  breathing ;  and  if,  as  is  likely,  both  the  Unguals,  which  are 
left  to  the  last,  are  divided  simultaneously,  the  furious  spirting  of  these 
vessels  in  two  crossing  streams  is  most  embarrassing. 

I  do  not  recommend  the  use  of  the  ^criisour,  for  these  reasons: 

1.  However  well  behind  the  disease  the  loop  is  placed  at  first  (a  step 
by  no  means  easy  to  secure  where  the  disease  is  situated  far  back),  as 
it  is  slowly  tightened  up  it  tends  to  come  forward  (even  when  a  gro»ive 
has  been  cut  in  the  mucous  nTembnine),  gradually  grinding  the  nee- 
dles placed  to  keep  it  in  position  anil  the  loop  closer  and  closer  ujwn 
the  diseased  area,  or,  if  not  actually  into  this,  into  one  from  its  close 
contignity  ready  to  take  on  diseuse  ( j).  328). 

2.  1  have  seen,  again  and  again,  however  carefully  the  lightening 
of  the  loop  has  been  managed,  that  this  is,  finally,  not  fine  enough  to 
di%'iili'  the  lingual  artery  which  is  dragged  out  in  the  eye  of  the  loop, 
and  has,  after  all,  to  be  secured  by  ligature  or  torsion,  often  not  with- 
out previous  furious  bleeding. 

The  galvanic  ^raseur  has  not  been  described.  I  mention  it  here 
only  to  condemn  it.  During  the  operation  the  loop  may  break,  or  it 
may  cut  its  way  too  rapidly  through  the  softened  tissues,  especially  if 
the  heat  used  is  too  great.  Later  on,  the  patient  has  still  to  run  the 
gauntlet  of  the  risks  of  septic  lung  tnnibleand  secondary  ha'morrhage 
wliii-li  the  use  of  this  tretieherous  instrument  entails. 

After-treatment. — The  chief  objucts  here  are:  (1)  To  keep  the 
wound  sweet;  (2)  to  give  sufficient  food. 

Scvrral  English  surgeons  have  lately  drawn  attention  to  Kocher's 
method,  already  alluded  to,  of  packing  the  wound  with  antiseptic 
gauzi'  :nitl  bringing  a  drainage-tube  out  int-o  the  submaxillary  region. 
Mr.  Butlin  gives,  with  eppocinl  enre,  the  details  with  which  this  method 
has  been  cinj»loyed  by  Kocher  himself,  who  lost  only  one  patient  from 
the  operation  in  fourteen  cases,  and  by  Hillroth,  whose  results,  pub- 
lished liy  Wollffler,  show  the  last  seventeen  cases  thus  treated  to  have 
been  nil  successful. 

I  have  not  myself  made  use  of  this  method,  for  these  reasons:  I 
consider  (1)  that  other  means  give  as  good  results,  and  in  a  way  more 


like  a  knife,  much  raore  quickly  and  cleanlv  than  had  been  intended.  There  vai 
some  smart  liarnorrlingc  at  the  limo,  nnd  it  was  not  easy  to  get  the  man  niit  of  the 
operaiing  theatre  alive.  The  artery  wns  n<tt  thoroughly  secured,  the  bleeding  r»- 
ciirred,  and  (he  patient  Kunk  and  died  a  few  hoiire  later." 
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agreeable  to  the  patient,  and  I  may  tidcl  here  that,  out  of  twenty-three 
cases  of  Whitch(.'!uJ"s  ini'tlmd,  I  have  only  lost  one  from  the  openitinn  * 
(2)  That  this  method  of  [lacking  witli  gnuze  does  not,  and  cannot,  give 
absolutely  reliiihh?  aseptic  results.  It  would.  I  think,  be  easy  to  prove 
tliis  from  the  constant  soaking  of  ssiliva  and  oth<'r  matters,  in  which 
tliis  wound  diflers  from  others,  but  nu  better  proof  can  be  given  than 
the  fact  that  a  patient  on  whom  Mr.  Biitlin  himself  made  trial  of  this 
method  died,  on  the  eighth  day,  of  sejitic  pneumonia. 

The  treatment  I  have  made  use  of  is  as  followt?:  For  some  days 
before  the  operation,  I  make  the  patient  practice  f  frequently  washing 
out  his  njouth  with  Oondy's  fluid,  sitting  up,  and  with  the  head  alter- 
nately de}>e?ndent  to  either  side.  Me  also  gets  used  to  fading  himself 
with  a  drainage-tube  attached  to  a  feeder-spout  and  passed  by  himself 
to  the  back  of  his  throat.| 

After  the  operation,  the  cut  surface  is  brushed  over  with  a  solution 
of  zinc-chloride,  gr.  x.-3j,§  or  iodoform  in  ether;  of  the  two,  I  prefer 
the  latter  at  this  time.  Morphia  is  given  as  freely  as  is  safe,  with  ice 
to  suck,  and  if  the  patient's  condition  is  low,  milk  and  brandy  are  ad- 
ministered either  by  a  soft  o'SophagL-al  tube  or  by  enemata.  But  I  have 
generally  found  that,  after  the  first  six  hours,  a  patient  previously  prac- 
ticed in  the  matter  will  give  himself  sufficient  food.H 

After  the  patient  has  ha<l  bis  first  sleeji,  the  surface  is  washed  over, 
every  two  or  three  hours  at  first,  with  iodoform  and  ether,  and  the 
patient  is  soon  encouraged  to  sit  up  and  wash  out  his  mouth  constantly 
with  Condy's  fluid.  He  should  be  kept  warm  and  free  from  draughts, 
and  either  propped  up  or  turned  on  to  either  side.  I  try  that  my  pa- 
tients sit  up  a  little  on  the  second  day,  if  possible,  and  get  them,  wlien 
this  is  feasible,  into  an  armchair  by  the  fifth  or  sixth  day.  Yolks  of 
eggs,  arrowroot,  souj)s,  pulped  vegetables  in  broths,  and  such  like  are 
soon  added  to  the  milk  and  brandy. 

Causes  of  Failure. 

(1)  Broncho-pneumonia.  Pneumonia.  Absce.ss  and  gangrene  of 
the  lungs.  These  must  be  placed  first  on  account  of  their  frequency. 
Septic  in  their  nature,  and  due  to  the  patient  breatliing  foul  gases^  and 

*  The  patient  here  wiiB  a  Jew,  preumtnrely  nged,  with  epidielioniB  supervening  on 
B^philif*,  wiio  died  on  liie  eigljlli  day  of  broiicho-pntiDinonia.  1  fenr  that  ihiR  was 
septic,  though  my  colleag\ie,  Dr.  Mabonied,  who  oaw  the  pntient  during  life,  nod  who 
made  the  poHt-mortem  exnminaCinn,  being  inflnenced  cliielly  l)y  the  sweet  cnndkiMn  of 
the  mouth,  was  of  a  difTerent  opinitm. 

t  This  gives  him  somethinp  to  ot'ciipy  his  mind,  and  cleanses  the  month. 

X  If  the  patient  is  at  all  intelligent  he  will  do  this  for  himaetf  far  more  painlessly 
than  an  assistant  can. 

I  No  stronger  solution  should  be  used  for  fear  of  causing  cellulitis  in  the  sub-m&x- 
illarj  regions. 

II  If  thu  is  not  the  case,  a  soft  tube  must  be  pnsse<l. 
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drawing  down  putrid  fluids  into  his  lungs,  the  treatment  most  be  pre- 
ventive, every  endeavor  being  made  to  keep  the  mouth  sweet,  and  to 
relieve  the  patient's  breathing  by  attention  to  the  details  already  given. 

(2)  Hicmorrhage.  This  is  rarely  met  with  at  the  time  of  the  oper- 
ation or  soon  after,  if  every  spirting  artery  has  been  properly  secured. 
It  will  also  be  rarely  met  with  as  a  secondary  complication  if  the 
wound  luvfl  ])een  kept  sweet.  In  cases  of  bleeding,  if  the  application 
of  a  silk  ligature  to  the  bleeding  point  taken  up  by  a  Spencer  Wells's 
forceps  or  a  tenaculum  is  impossible,  firm  pressure  with  a  sponge  on 
a  holder  should  be  made  use  of  after  all  clots  have  been  removed.  If 
the  wound  is  foul,  it  must  be  cleansed  by  brushing  it  over  with  iodo- 
form and  ether,  or  with  turpentine — a  most  powerfully  cleansing 
styptic  *  and  one  always  to  be  u^ed  in  preference  to  perchloride  of  iron. 
If  all  the  above  fail,  either  applying  and  leaving  in  situ  a  pair  of 
Spencer  Wells's  forceps,  packed  around  with  soft  gauze,  or  ligature  of 
the  lingual,  must  be  resorted  to. 

(3)  Cellulitis.    Erysipelas. 

(4)  Pyjemia. 

(5)  Kxhaustion — more  rarely,  shock. 

(6)  (Edema  of  the  glottis. 

(7)  Suffocation  from  falling  back  of  the  tongue. 

(8)  Recurrence. 


CHAPTER  XI. 

OPERATIONS  ON  THE  TONSIL. 

REMOVAL  OF  NEW  GROWTHS  OP  THE  TONSIL. 

TnK  new  growths  here  are  most  commonly  round-celled  sarcomata 
and  opitheliomatJi. 

In  surconiatji  there  is  steady  enlargement  of  one  tonsil  in  an  adult, 
without  pain  at  first  or  infianimation,  a  globular  swelling,  the  size  of 
a  walnut,  making  its  appearance,  firmly  elastic,  and  tending  to  infil- 
trate adjacent  structures.f 

In  the  epithelioniatii,  the  patients  are  older :  the  mischief  often 
begins  "  as  a  sore  throat."  The  mass  occupying  the  site  of  the  tonsil 
is  now  much  harder  and  soon  ulcerates,  forming  an  excavated  ulcer 
with  the  characters  of  epithelioma.     The  base  of  the  tongue  may  be 

*  If  the  Meetliiig  is  of  the  nature  of  (x>zing,  one  or  two  injections  of  ergotin  should 
certainly  he  tried. 

t  l'>iKM'ittlly  tlie  lymphatic  glaiuU  (vide  infra). 
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involved  secondnrily.  Dysphagia^  emaciation,  etc.,  are  more  rapid 
here. 

Jiefore  def?rrihing  any  operations  for  removal  of  tonsillar  ijrowths,  it 
tright  to  allude  to  their  great  nialigiinnvy,  owing  to  the  rapiiHty  with 
which  the  glands  are  affected.  In  this,  rather  than  in  the  importance 
of  its  relations,  lies  the  failure  of  operations  on  the  tonsil,  and  no  one 
who  has  watched  the  rapidity  with  which  enlargement  of  the  glands 
at  the  angle  of  the  jaw  takes  place  in  subacute  tonsillitis,  will  wonder 
at  thi£i. 

Mr.  Butlin*  writes  on  this  point :  "  So  early  in  the  course  of  the 
disease  are  the  ghinds  alTeetpd  that  they  may  appear  as  large  swell- 
ings in  the  neck,  within  a  few  weelc?  of  the  period  at  which  the  first 
signs  of  the  disease  were  noticed  by  the  pati^-nt.  On  the  other  hand, 
there  may  he  no  visible  or  tangible  glandular  enlargement  until  .''ix  or 
more  montha  have  elapi^ed  from  the  first  nt-eurrence  of  enhirgenieut  of 
the  tonsil.  The  disease  proves  fatal,  in  very  many  instances,  within 
a  year,  or  even  six  months  of  its  tirst  appearnnce ;  indeed,  few  per- 
sons survive  for  more  than  three-quarters  of  a  year," 

Operations. 

A.  Through  the  Mouth. 

B.  By  Incision  in  the  Neck. 

A.  Through  the  Mouth. — This  method  can  only  he  made  use  of 
(a)  in  tiie  very  early  stage  of  totiyilUir  new  growths,  when  there  is  no 
evidence  of  glandular  enlargement;  or  (&)  when  epithelioma  of  the 
tonsil  coexists  with  a  similar  condition  of  the  tonguf^ 

In  such  cases,  the  patient's  head  Ijeing  suitably  raisefl  and  supported, 
in  a  good  light,  the  cheek  on  the  affecteti  aide  is  divided  from  the 
angle  of  the  month  to  the  masseter,  anrl  tlie  two  ends  of  the  facial 
artery  tied  or  twisted.  The  month  is  now  kept  widely  open  liy  a  gag 
inserted  on  the  opposite  side,  the  tongue  drawn  out  of  the  mouth,  and 
the  masseter  pulled  backwards  hy  a  retractor.  As  much  room  and 
light  as  possible  being  thus  ol)titined,  the  surgeon  divides  the  soft  pal- 
ate first  in  the  middle  line,  and  then  from  witiiin  outwards  willi  a 
Paqui'lin's  cautery  ;  he  next,  either  with  the  same  instrument  or  with 
a  bhuit  di.ssector  and  his  nail,  dissects  around  and  enucleates  the  ton- 
sil with  the  anterior  pillar. 

Where  the  growth  is  at  all  cauliliower-like  in  its  prominence,  the 
chief  part  may  be  first  removed  with  a  heated  wire  or  with  the  Paque- 
lin's  cautery,  so  as  to  get  more  room  in  dealing  with  the  base.  In  any 
case  the  cautery  must  be  used  at  a  dull  red  lieat  only  for  fear  of 
htemorrhage.  The  surgeon  must  be  prepared  for  its  leaving  indurated 
tissues  which  may  simulate  deposits  of  growth,  and  for  the  tendency 
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of  the  instrument,  aa  it  is  quickly  cooled  down  by  its  contact  with 
succulent  tissues,  to  stick  to  them,  A  little  additional  heat  frees  it  at 
once,  far  more  satisfactorily  than  pulling  it  away. 

Mr.  Butlin  pointa  out  that  some  of  the  new  growths  met  with  here 
are  so  easily  separable,  so  circumscribed,  if  not  encapsuled,  that  there 
is  not  the  least  difficulty  in  shelling  them  out.* 

Before  or  during  the  above  operation  the  surgeon  must  be  guided 
by  the  character  of  the  growth  and  other  facts  as  to  the  advisability 
of  performing  a  preliminary  laryngotomy. 

B.  By  Incision  through  the  Neck. 

(1)  Cheevers's  Method. 

The  following  clear  account  of  the  above  method,  slightly  modified, 
is  taken  from  a  case  of  Mr.  Golding  Bird's.f  "  An  oblique  incision 
was  made  from  the  lobule  of  the  left  ear,  downwards  and  forwards,  to 
the  hyoid  bone.  The  superficial  structures  and  deep  fascia  were 
divided,  a  branch  of  the  external  jugular  vein  alone  requiring  liga- 
ture. 

"  An  enlarged  lymphatic  gland  was  shelled  out  and  the  digastric 
exposed.  This  and  the  stylo-hyoid  were  then  divided,  and  a  second 
hard  gland  being  found,  it  was  also  removed ;  it  lay  against  the  inter- 
nal jugular  vein.  On  retracting  the  posterior  border  of  the  wound 
and  pulling  forwards  the  angle  of  the  jaw,  the  stylo-glossus  and  stylo- 
pharyngeus  were  seen  and  divided,  fibre  by  fibre,  on  a  director. 
Neither  the  hypogloHHal  nerve  nor  the  glosso-pharyngeal  was  observed. 
The  fancia  invrsting  the  j)()sterior  part  of  the  submaxillary  gland  was 
now  slit  up,  and  the  facial  artery  ligatured  and  divided.  The  inter- 
nal juguhir  vein  was  now  fully  exposed  for  more  than  1  inch.  The 
internal  carotid  was  not  seen,  but,  covered  with  fascia,  was  felt  pul- 
sating. Tliose  two  vessels  being  drawn  outwards  by  a  retractor,  the 
wall  of  the  pharynx  wa.«,  by  tearing  through  some  yellow  fat,  fully 
ex])osed,  bulging  to  and  fro  with  the  respiration.  No  vessel  save  the 
two  already  named  required  securing;  and  at  the  upper  part  of  the 
wound  was  what  appeared  to  be  the  pes  anserina.  A  second  incision 
was  now  made  through  the  cheek  from  the  angle  of  the  mouth  J  to- 


*  IjOC.  supra  cit ,  \t.  175.  Mr.  Riitlin  allows  that,  unfortunately,  recurrence  is  not 
less  probable  after fhelling  out.    I  prefer  the  nietiiml  alre.idy  given. 

t  Ciin.  Sire.  Trans.,  vol.  xvi.  p.  9.  The  case  was  one  of  epithelioma,  in  a  patient 
aged  forty-five. 

X  In  Cheevers's  method  the  second  incision  is  made  along  the  horizontal  ramus  of 
the  lower  Jaw.  If  this  is  made  use  of,  it  is  made  at  the  beginning  of  the  operation, 
and  the  tinp  thus  marked  out  thrown  down.  This  would  give  more  room  for  the  sul)- 
sequent  di^seotion  (espei'ialty  in  a  stout  patient),  and  would  be  more  likely  to  expore 
enlarged  glands.  The  incision  through  the  cheek  might  be  made  as  well,  later  on,  aa 
in  Mr.  Golding  Bird's  case. 
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wards  that  of  the  jaw.  There  was  no  hremorrhage,  as  the  facial  artery 
had  alrea«ly  been  secured.  With  the  k"ft  forefinger  in  the  naoutJi  and 
the  rifiht  in  tiia wound,  the  enlarged  tonsil  could  easily  be  moved  be- 
tween thcin,  and  it  was  removed,  together  with  the  adjacent  ]>iece  of 
the  pharyngeal  wall,  by  the  electric  cautery,  employing  this  partly  aa 
a  knife  and  partly  ns  an  ^raseur.'** 

The  patient  made  a  very  good  recovery,  air  ceasing  to  pass  through 
the  wound  in  the  neck  on  the  Ifith  day. 

In  spite,  however,  of  the  thoroughness  of  the  operation  the  disease 
recurred  iu  the  glands  within  six  weeks,  and  within  two  mouths  it 
returned  in  the  throiit  as  well. 

The  following  remarks  of  Mr.  Golding  Bird  deserve  most  careful 
consideration.  After  speaking  of  the  entire  feasibility  of  the  opera- 
tion, he  says:  "The  question  of  expediency,  however,  demamls  the 
fullest  attention}  and  I  am  inclined  to  think  that  the  plan  ad(jpted  in 
my  second  case  referred  to — namely,  feeding  by  a  soft  t.esophagus 
tube,  with  the  alternative  eventually  of  perffirming  gastrotorny,  more 
likely  to  meet  all  the  real  requirements  of  tliese  cjises,  unless  seen  so 
early  that  there  can  be  no  suspicion  of  the  growth  having  e.\lended 
beyond  the  ton.sil,  nor  of  having  invaded  the  lymphatic  s^ysteuj  e.\.cept 
to  a  very  limited  and  remedial)le  extent." 

The  account  of  the  next  two  operations  is  taken  from  Mr.  But- 
lin.t 

(2)  Czemy's  Method. 

A  preliminary  traeheototiiy  having  been  [performed,  and  the  larynx 
or  fauces  plugged,  »n  incision  is  made  downvvanisi  and  uutwunls  from 
the  angle  of  the  mouth  to  tlie  anterior  border  of  the  masseter,  and 
beyond  it  to  the  level  of  the  hyoid  hone.  Through  this  inoisiun  the 
lower  jaw  is  exposed  and  sawn  througli,  between  the  second  and  third 
uiulars,  from  above  downwards  and  outwards,  and  the  two  fraguifnts 
are  held  asunder.  The  growth  is  by  this  meuna  laid  bare,  and  to  re- 
move it  it  may  be  necessary  to  divide  tlte  digastric,  stylo-liyoid,  and 
stylo-glossus  muscles,  and  the  hypo-glossal,  glos80-]diaryngeHl  and 
gustatory  nerves,  as  well  as  the  lingual  und  other  vessels.  The  gruwth 
is  then  cut  or  torn  out,  and  the  bleeding  points  arc  touched  witli  the 
cautery.  The  wound  is  thoroughly  wa.«!hed  out  with  c:irhoUc  lotion, 
or  dusted  with  iodoform,  the  fragments  of  the  lower  jaw  wired,  a  sec- 
ond wire  twisted  round  the  adjacent  molars,  and  the  external  wound 
closed  with  sutures,  except  at  points  for  the  exit  of  drainage  tubes. 

*  Mr.  Golding  Bird,  in  his  remarks  on  ihiK  case,  wtnted  timl  in  niiotlifr  caae  he 
should  Dpen  the  (iharynx  with  Acixsor?,  owin^  to  ihe  difficulty  which  tlie  imeofihe 
cautery  creates  in  knowing  whether  the  required  depth  has  been  r«>ael)eil  in  the  extir- 
pation of  the  growth. 

t  Loc,  rupra  eil,  pp.  176,  177, 
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(3)  Mkhditrg  Method. 

This  is  inteiirlccl  to  he  even  more  radical  than  that  of  Cremy,  An 
inciaion  being  made  from  the  mastoid  process  dowuwards  and  for- 
wardB  as  far  as  the  great  cornu  of  the  hyoid,  the  soft  paits  ore  raided 
from  the  jaw,  the  facial  nerve  being  preserved  if  possible,  and  the  peri- 
osteum is  separated  from  the  outer  and  inner  aspects  of  tJje  jaw  just 
above  the  angle.  The  jaw  is  then  pawn  through  beneath  the  perios- 
teum, the  tendon  of  the  tem[>oral  divided,  and  the  ascending  ramus 
resected.  After  drawing  asi<le,  with  strong  hooks,  the  body  of  the 
jaw,  the  masseter,  internal  pterygoid,  digastric,  and  stylo-hyoid,  Mick« 
ulitz  fituiid  that  the  surface  of  his  wound  corresponded  as  nearly  aa 
pf>stfil>li.'  with  the  region  of  the  tonj^il,  and  by  dividing  the  lateral  wall 
of  the  pharynx,  he  obtained  access  to  the  palate,  the  base  of  the 
tongue,  and  the  posterior  wall  of  the  pharynx  as  far  up  as  the  naso- 
pharynx; and  by  dividing  the  digafstric  inuncle  ancl  the  hypoglossal 
nerve,  l»e  could  reach  the  entrance  of  the  larynx.  Mickulitx  j»refer8 
to  do  a  preliminary  tracheotomy,  and  claims  for  his  operation  not 
only  cHHe  in  reaching  and  remonng  the  disease,  and  in  dealing  with 
lymphatic  glands,  but  further,  that  the  whole  wound  communicates 
freely  wilh  tfie  outside,  and  can  be  dre.saed  antiseptically.  So  far  from 
the  resection  of  the  ascending  process  being  a  disadvantage,  it  offer* 
the  positive  advnntagi*  of  giving  more  mobility  of  the  jaw  than  i» 
otherwise  present  alter  the  contraction  of  the  scar  which  ti\kes  place 
after  nny  of  these  operations. 

Mickulitz's  patient  was  a  woman,  aged  sixty-five,  and  the  disenso 
had  existed  iibout  four  months.  She  recovered  and  remained  well  for- 
two  years,  when  recurrence  appeared  in  the  glunds. 
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CHAPTER   XIT. 


OPERATIONS  ON  THE  AIR  PASSAGES  IN  THE 

NECK, 

THYROTOMY-LARYNQOTOMY-TRACHEOTOMY-RE 
MOVAL  OP  FOREIGN  BODIES  IN  THE  BRONCHI- 
EXOISION  OF  THE  LARYNX. 


THYROTOMY. 

IndicatioiiB. 

(i)  Growths  which  cannot  be  removed  tlirough  the  mouth,  bnt 
which  do  not  require  severer  operutions  on  the  larynx  it*»elf.  The  fol- 
lowing are  the  chief  conditions  which  must  decide  the  removal  of 
laryngeal  growths  by  an  operation  from  the  mouth  or  by  thyrotomy: 
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(a)  The  amount  of  special  laryngeal  skill  possessed  by  the  oper- 

ator. 

(b)  The  nature  of  the  growth,  whether  niulti|ile  or  no,  if  peduncn- 

laUni,  if  recurrent  afti'r  attempts  at  removal  from  tho  niuuth. 

(<•)  The  extent  of  the  growth. 

{<!)  The  irritability  of  the  larynx.    The  amount  of  self-control  of 
ihc  patient.     Any  tLndency  to  asphyxia. 

(ii)  Large  rough  foreign  bodies*  ^.r/.,  bits  of  Hone,  etc.  In  a  c^'^8c 
brought  before  the  Clinical  Society  f  t»y  Dr.  Taylor  and  Mr,  Golding 
Bird,  a  bit  of  mutton-bone  was  inipiteted  between  the  vocal  ri>rds, 
wliere  it  could  be  .teen  with  the  laryngoscope.  It  was  removed  by 
Mr.  Golding  Bird  h}'  a  vertical  incision  witli  itt*  centre  over  the  cricoid 
cartilage,  the  crico-thyroid  membrane  being  incised  horizontally.  A 
trachfal  dilator  being  introduced,  the  bnne  was  seen  at  once  and  ex- 
tracted with  Toynhee's  ear  forceps.  The  large  size  of  the  fragment, 
its  sppnrently  firm  position,  the  fact  that  the  broad  surface  and  not 
the  edge  presented,  together  with  its  position  just  at  the  crico-thyroid 
membrane,  led  to  the  external  operation  being  miule  use  of. 

Operation. — A  ])reliminary  larj'ngotomy  (p.  347)  or  a  high  trache- 
otoniy,  according  to  tlie  amount  of  tuom  required,  having  been  per- 
formed, the  incision  is  proloivgeil  ujiwards  and  the  skin  and  faseiaj 
over  the  centre  of  the  thyroid  cartilage  are  carefully  divided;  all 
hff-morrhage  is  then  arrested  and  the  cartilage  opened  along  its  rentre 
with  scrupulous  exactness,  the  tliyro-hyuifl  and  erieo-thyroid  mem- 
branes l>eing  also  divided,  if  needful.  The  halves  being  now  held 
widely  open,  the  foreign  body  is  picked  out  or  the  papilliMuata  re- 
raovetl. 

During  ttie  above  operation  it  may  be  well  to  remember  the  fol- 
lowing points:  If  much  httinorrlinge  is  expcctefl,  as  in  the  case  of 
some  papillomata  (if  large  or  recurrent),  it  would  be  well  to  plug  the 
uir  passage  below,  by  the  side  of,  and  around  the  tube  which  has  been 
inserted,  either  by  a  sponge  attached  to  silk,  or  by  putting  the  tube 
into  a  collar  of  drainage-tube  of  sufficient  thickness.  The  division  of 
the  thyroid  cartilage  should  be  effected  from  witlMUit  inwards,  a.  stout 
knife,  bone  forceps,  or  even  a  saw  being  sometimes  needed  in  adults. 
Ab  soon  as  the  upper  part  is  divided  the  surgeon  should  examine  if 
he  has  sufficient  room  without  further  division,  and  if  it  is  really 
needful  to  cut  down  lower,  the  meeting  of  the  cords  must  be  treated 


*  Mr.  Holmes  (Med  Chir,  Trams.,  18.'S2)  haa  drawn  attention  to  the  fact  that  large 
Biibfrninces  majr  be  impacted  in  the  vunlride  or  between  the  alie  of  ihe  tliyruid  carti- 
lage without  calming  any  HvmpItimH  of  iiiimeiiiate  urgency.  As  they  are  liable  to  ffire 
rise  to  Hpreaiiing  intlummntion  of  the  mucous  membrnne,  thej  should  be  removed  oa 
Biion  R»  paa$ible. 

\  Trant,  vol.  xvii.  p.  214. 


346 


OPERATIONS    ON   THE   HEAD   AND   NBC^K. 


with  the  utmost  delicacy,  and  if  the  parts  have  to  bo  opened  out,  aa 
little  tension  and  stretching  as  possible  should  be  thrown  ui>on  this 
spot.* 

The  removal  of  pfipillomata  is  often  attended  with  much  diflicultyi 
owinjL'  to  their  friability. t  They  are  be^t  snipped  away  with  scissora 
curved  on  the  flat,  and  their  bnses  touched  with  some  powerful  aslriu' 
gent,  Mr.  Parker  recommending  chromic  acid. 

Tlie  object  of  the  openition  being  accompHahcd,  and  all  harmorrhage 
arrestt-d,  the  ala*  of  the  thyroid  are  united  by  one  or  two  ]toiutfi  of; 
silver  .suture  not  )>as8ed  through  the  entire  thickness  of  tlie  cartilage. 
A  little  iodoform  is  dusted  on,  and  lint  uut  of  boracic  acid  (warm  or 
cold,  according  to  the  feelings  of  the  patient)  is  kept  constantly  af»- 
plied. 

The  tracheot<:)my  tube  uiu^t  not  be  removed  till  all  risk  of  inlra- 
laryngeal  a'dema,  etc.,  ha«  passed  by,  though  it  may  be  early  replaced 
by  one  of  india-rubber.  The  after  treatment  and  complications  are 
much  as  after  tracheotomy  (p.  356).  Coughing  will  be  especially 
harmful  now. 

Impairment  of  the  voice  is  not  unlikely  to  occur  after  tliyrotomy, 
quite  ajtart  from  any  injury  indicted  on  the  cords  during  the  opei 
tion,  owing  to  the  cicatrix  8uV>se<iuently  involving  the  anterior  com- 
mifisuro  of  the  cords.    Other  possible  causes,  in  spite  of  aseptic 
precautions  and  gentle  handling,  are  clironic  laryngitis,  the  formatioi 
of  gninulatiouB,  itjijtaired  movement  of  the  thyroid,  or  displucemei 
of  the  curds.     Where  the  nmssus  of  piipillomat;i  are  large,  though  the' 
removal  has  been  CLimplele,  the  patient  may  never  be  able  to  disj^ei 
with  his  tube. 

LARYNGOTOMY. 

In  this  operation  the  tube  is  inserted  tlirough  an  opening  in  the 
crico-tbyroid  membrane.  It  is  calknl  fnr,  in  preference  to  tracheotomy, 
on  account  of  the  groater  facility  with  which  it  is  performed,  in  cases 
of  emergency,  and  in  those  where  a  tube  cjin  quickly  be  dispensed 
with.|     Finally,  it  is  inapplicable  before  adolescence. 


*  Mr.  Parker  [Diet,  of  Swg.,  vol.  ti.  p.  623),  iid vising  that,  if  il  is  needful  u>  cat 

anterior  i-oniniiHRTire  nf  tln»  cords,  the  two  ulie  nf  the  thyroid  should  not  be  quite 
fierered,  (mints  out  tlint.  in  childn^n,  Ihi*  parts  being  clastic,  relmction  will  accomplish 
niiioli,  hilt  lliHt  in  old  [teople,  or  where  the  growth  is  hir|i{e  or  extensive,  not  onlv  all 
the  cnrtilu^e  and  the  ihyro-liyoid  tueiubraiie  miiRt  be  divided,  but  Ihnt,  to  secure  nill 
more  room,  horizontal  ineialona  may  be  needed  through  the  crico-thyroid  a.nd  lh« 
th_vro-hyt)id  menibranea,  c!o«e  to  the  Ijorders  of  the  «irtilujie«. 

t  Mr.  Parker  {htr..  mpra  cit.)  found  in  one  case  ranch  <Jifficulty  in  aeiiing  the 
growths,  owing  lo  the  reflex  excitability  set  up,  notwiihslanJiug  deep  nftrtxtsiH.  He 
thinks  thai  ilie  use  of  c-oeaine  will  here  be  a  niuteri.-il  JiiiL 

I  Owing  to  the  pniximily  of  the  tul>e  to  the  curds  thia  operation  is  Dot  suited  to 
cues  in  which  an  instnimeDt  hna  to  b«  worn  fur  anj  time. 
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Indications. 

1.  Sudden  impaction  of  large  foreign  bodies  threatening  suffoca- 
tion, as  when  a  bolus  of  food  carelessly  svvnliowcd  lodges  in  the  upper 
aperture  of  the  larynx.* 

2.  Before  operations  likely  to  be  attended  with  much  bleeding,  e.g., 
those  on  the  tongue,  jaws,  tonsils,  etc.,  in  order  that  the  fauces  may 
be  plugged  with  a  sponge. 

3.  When  spasm  of  tlie  larynx  is  threatening  very  suddenly,  us  in 
tetanus,  or  aortic  aneurism,t  as  a  rule  tracheotomy,  when  there  is  time 
to  perform  it,  is  prefcrrcil  in  these  spasniudic  uflections,  and  it  will  be 
considered  later  (p.  3()4). 

Operation. — An  aiuvsthetic  will  be  given  in  those  cases  in  which 
liiryiigotomy  precedes  another  oi>eratinn  ;  in  other  eases  the  patient's 
head  must  be  kept  steady.     In  either  instance  tlie  head  will  be  thrown 

'       back  as  far  as  possible,  while  the  neck  rests  on  a  firm  supi>ort    The 

^■precise  position  of  the  thyroid  and  cricoid  cartilages  is  llien  distinctly 
made  out,  the  notch  in  the  upjicr  part  nf  the  former  and  the  ring  of 
the  latter  being  almost  alvvayH  rccogniziible.     The  larynx  being  then 

Beteadied  (not  squeezed)  witli  the  left  fingers  and  thumb,  and  the 
skin  at  the  same  time  made  moderately  tense,  an  incision  about  an 
inch  and  a  half  lung  is  made,  exactly  in  the  middle  line,  over  the 

H^Jower    part    of   the    thyroid,   the   crico-thyroid    interval,   and    the 

^"cricoid. 

If  relief  is  urgently  called  for,  the  knife  should  pass  down  to  the 
crico-thyroid  membrane  at  unce,  and  the  left  index  having  i(ieMtilied 
this,  the  membrane  is  opened  by  cutting  horizonUilly  just  above  the 
cricoid  cartilage. 

»If  the  surgeon  have  more  leisure,  he  may  reach  the  crico-thyroid 
membrane  more  gradually,  feeling  Lis  way,  using  retractors,  and  per- 
haps identifying  the  interval  between  the  sterno-hyoids  and  the  crico- 
tliyroi<]s.  Tlie  only  advantage  of  this  is  that  all  haemorrhage  can  be 
arrested  before  opening  the  air  tube. 

In  inserting  the  tube,  care  must  be  taken  that  both  the  crico-thyroid 
embrane  and  the  adjacent  mucous  membrane  are  punctured,  and 
that  the  tube  is  really  within  the  cavity  of  the  larynx,  not  [jushcd 
down  into  the  cellular  tissue  outside  it.  The  cannula,  which  should 
be  shorter  than  those  used  for  tracheotomy,  of  unit'orni  bore  through- 
out, and  oval  in  section,  is  then  secured  with  tivpes. 


ar 
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*  In  ibe=e  very  urgeol  ea«eR  the  aperalion  may  be  iierformed  with,/ow<*  de  mieux,  a 
•harp  penknife  and  a  Umtlipick  quill. 

^  Mr.  Erichsen,  in  bis  Surgery,  gives  man;  other  conditiuna  for  which  a  high  Ira- 
eiieotoai,v  is  nsually  reserved. 
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TRACHEOTOMY. 

This  operation  will  be  carefully  considered  under  the  first  of  thi 
following  indications,  and  more  briefly  in  its  relation  to  the 
ones. 

Indications : 

1.  Croup  and  diphtheria. 

2.  Syphilitic  and  tubercular  ulceration,  in  order  to  give  rest 

crippled  part. 

3.  Mtdijirnant  disease  of  tlie  larynx. 

4.  Acute  laryngitis. 
6.  Certjiin  spasmodic  affections — e.g.,  tetanus,  or  aneurism  of  the 

thoracic  aorta. 
6.  Foreign  bodies  in  the  air  passages  :  the  removal  of  those  whi 
may  lodge  in  the  bronchi  being  treated  separately  (p.  367). 


hi 
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TRACHEOTOMY    FOR    MEMBRANOUS   LARYNGITIS. 

General  points  all  bc-aring  upon  a  successful  result:!  (A)  The 
of  the  jtatient.     (B)  Right  time  of  operating  and  wise  selection 
cases.      (C)   Skilful    operation.      (D)    Painstiikiug  and   approprial 
after-treatment. 

A,  Ag©.— Recovery  before  the  age  of  two  is  very  rare.   Some  of  thf 
youngest  casffl  recorded  are  Mr.  Bell's  at  seven  months,  and  3 
Cooper  Forster's  at  eleven  months. J    On  theothcr  hand.M.  Troussf 
considers  tlie  froqiiency  with  wliich  tracheotomy  is  unsuccessful 
adultw  with   membranous  laryngitis  is  due  to  the  fact  that  the  la 
size  of  tlie  larynx  retards  asphyxia   till   the  bronchi  are  in vud 
Again,  the   older  children  are.  the  more  strength  have  they  and  the 
better  the  hope  of  recovery ;    whereas  younger  children   fail 
quickly  with  their  poorer  vitality  and  the  greater  facility  with  whii 
their  narrow  air  passages  are  choked  up  with  membrane,  etc. 

A  rernyt  dJ  Recoreriex  after  Tracheotomy  for  Mcmhrnnnus  lAiripiffitU. 


I 
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*  Under  this  head  nre  included  the  twn  di«ieiuieB  whose  identilT  is  dispnted- 
and  di|di(lieriu. 

f  If  a  litllt"  nni|>lifie(^l,  tli€  condition*  cLiefly  nflbcling  snrcess  wouhl  rnn  «oiueirlU 
thus:  1.  How  far  luw  the  ojienitor  picked  iiisracw?  2.  What  pro|MirtiQn  wiu  dip 
theritic?  (?.  How  ninny  were  very  yonng?  4.  Wbh  the  operntion  an  early  or  in 
oneT     5.  Wim  the  nperalor  experienL-ed  7     K.  Wiig  the  after-trealnienl  skilled  ? 

X  M.  Baxeiiu  {Q<a.  dea  Hdp.,  1867,  p.  397)  mentions  miccenful  cases  of  trac}ieolon 
in  infants  nf  ten  and   fifteen  months-     The  very  youngest  cases  wiili  wiiirh  I 
Bcqnninted  are  one  in   wliieli  Mr.  t'nifl  operated  «iic(.'«fisrul ly  in   an   infnnt,  age*!  eii 
inonlliK,  with  ervHipelalous  twlenia  of  the  neok  and  chest,    One  mill  younger  ii-  quoted 
in  the  Mrd.  Timex  ami  Oax.,  ISSO.  vol.  ii.  p.  593. 

{  Turning  to  the  resiika  of  forei)«rn  surgeons,  Dr.  Lindner  (De«/.  ZeiUeh.J.  (Htr„  Bd. 
zvii.  HefX  U)  slates  that  idler  the  second  year  there  was  a  marked  improvement.    In 
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One  case  in  three  or  Anir  is  a  good  average.  Prof,  Bucliunnn  *  cured 
nineteen  out  of  fifty,  or  onn  in  every  2^  cases. 

B  Right  Time  for  Operating,!  and  Wise  Selection  of 

Cases. — The  nsiture  of  the  (lysinnea  is  very  various,  and  on  tliis 
uccount  the  uhove  two  pointti  {irt."  most  important. 

The  four  following  conditions  of  dyspno-a  are  met  with  :  (i.)  Dys- 
pnoea rapid,  urgent,  and  localized  to  the  larynx  ;  much  anxiety  and 
restlesgness;  orthopncea  ;  stridor,  the  Joiulness  of  which  is  prf>hahly 
proportionate  to  tlie  degree  of  olistriictiou  in  the  larynx  and  the  pat- 
ency of  the  small  tubes.  In  Prof.  Buchanan's  words,  it  points  to  a 
cavity  ready  to  receive  air  if  it  could  hut  get  it,  and  to  a  passage  nar- 
rowed either  by  false  membrane  or  sjianni,  or  both.  On  inspection  of 
chest,  the  extraordinary  muscles  of  respiration  are  seen  to  be  in  action, 
there  is  much  sucking-in  of  infra-costal  and  epigastric,  and,  Inter  on, 
of  supra-sternal,  and  supra-clavicular  regions.  While  this  sueking-in 
is  vigorous  and  well-marked,  the  lungs  are  probably  free.  Ausculta- 
tion and  percussion  are  difficult.  If  the  bases  are  resonant,  and  sliow 
Tesicular  murmur,  it  is  of  good  omen.  So,  too,  if  the  eyes,  though 
staring,  are  bright,  the  face  sullused,  ni)t  livid,  the  lips  of  fairly  nat- 
ural color,  the  cervical  veins  not  much  disteudod,  the  extreuiities  not 
cold  and  the  seat  of  stasis.  In  such  cases  the  membrane,  if  present, 
is  limited  to  the  larynx,  and  the  tendency  to  death  is  by  laryngeal 
apnre-a.  Tracheotomy  here  is  not  only  justifiable,  but  imperatively 
called  for,  if  previous  treatment  has  failed  ;  the  prognosis  is  favorable 
if  the  operation  is  not  t<w  long  deferred.  Ilopefvd  conditions  :  Sud- 
den onset,  previous  good  health,  sub-maxillary  glands  not  enlarged, 
absence  of  albuminuria. 

thu  vear  tlie  recoveries  nmontitetJ  tu  1*2  per  cent.,  in  Lhe  tliird  year  llie^  ruHe  to  55 
per  cenU  Dr.  Paesftvanl,  of  Friinkforl-oii-Mnin  {Aniuili  uf  Sur^try,  vol.  i.  p.  582),  gives 
67  cases  of  cure  out  of  229,  or  nboiit  1  in  4. 

♦  Tram.  Intern.  Mrd.  Cottffr.,  1881,  vol.  iv.  p.  208. 

t  Those  surgeons  wlio  rec<jmmeii(]  mi  early  o|teratian,  and  I  am  of  (iiat  miniber,  rely 
especially  on  (he  eHtabli.Mhnient  of  nmch  sucking  in  and  of  iin<loiil)teil  dviipiirx-a.  With 
regard  to  the  first,  Dr.  Pu.>«avant  (Ivc.  supra  cit.,  p.  \h'J>)  liulds  thai  Iraclieolnniy,  if  de- 
ferred, allows  prolonged  dyspmesi  lo  hriiig  iilxua,  s<iu)idl!iiiemiMly  with  relruelion  of  the 
epignstrium,  etc.,  an  aufmn  nn  the  Inng-stirfaoe  nnnluguux  (o  that  nf  h  ciif>]>ing  glnbs 
upon  the  skin — viz.,  hv|)era'niia,  stasis,  hyper-sefrelion  of  niocuM,  spieiiisalton,  and 
atelectasis.  With  regard  lo  dyspmpti,  l>r.  Rnnke,  of  Mnnit-li,  lay>t  greiil  8treA'?  npiio 
an  early  operation  :  "  If  a  child  wiili  pharyngeal  diphili«ritt  has  become  hoarse,  niid 
shows  laryngeal  stridor  and  dilliculty  in  breathing,  which  has  already  led  to  ever  ito 
short  an  attack  of  real  dyspnoea,  thnl  child  ought  to  be  operated  upon  at  once." 
Another  |iractk'al  point  bearing  upon  the  right  time  for  operation  \n  the  fact  that  at 
oighl-tinie  children  <iften  get  worse.  If,  then,  a  cJise  ii  mivancing,  and  parents  e.inuot 
toward.i»  the  d.iy'8  cl<>r<e  make  up  their  minds  to  »ancliiiit  an  npi-niiion,  iliey  iniiy  be 
warned  that  the  patient's  eondifion  amy  call  for  an  ojjienuion  which  will  be  of  ueceN- 
sity  hurried  and  performed  under  luuch  less  favorable  circumstances  as  to  light,  etc 
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(ii.)  WTien  the  dyspnoja  increosea  more  slowly  though  oontin 
ously.    The  riTPtlcssness  is  less  violent,  and  the  respiratory  effects  i 
exaggerate<i.     The  sucking-in  is  much  less  marked,  especially  abo 
The  cheet  seems  to  be  impedefi  in  its  movements,  puffing  or  heavi 
out  m  mnsse,  and  with  difficulty,  on  auscult-ation  and  per«:'ussioi 
instead  of  vesicular  muniiurs,  or  conducted  hoarse  laryngeal  rlionchaa,' 
and  normal  bases,  will  be  found  sibilant  rMes,  small  crepitation,  and 
deficient  resonance.     These  point  to  the  exudation  being  no  lonp 
localized  to  the  larynx,  but  more  probably  invading  the  finer  broi 
chial  tubes  and  air-vesiclee,  the  former  being  swollen  and  intiltrai 
with  menil>rant',the  latter  clogged  with  viscid  mucus.   The  tint  of  tl 
face  is  now  ]>nle  or  leaden.     The  operation  is  here  much  less  likely 
be  successful,  from  the  extension  of  the  membrane,  the  condition 
the  lung  and   of  the  right  heart.     Other  unfavorable  conditions?' 
Onset  with  much  asthenia,  albuminuria  and  enlarged  sub-muxillary 
glands. 

(ill.  and  iv.^  Dyspnoea  intermittent  or  paroxysmal.  In  the  form 
case  it  is  due  probably  to  collections  of  viscid  mucus  or  membrane  i 
the  larynx  and  trachea.  Good  power  of  expectoration  is  here  ve: 
important.  Paroxysmal  dyspncea  means  spasm.  This,  very  commi 
in  all  laryngeal  dyspnoea,  is  especially  so  in  children.  The  danger 
this  is  obvinus,  and  the  question  of  tracheotomy  will  have  to 
decided  m^'oordiiig  to  whether  the  spasms  are  increasing,  and  by 
distance  of  the  medical  man  from  his  patient. 

TTiree  chief  dangers  of  deferring  (he  operation  too  long. 

(1.)  QOdema  of  the  lungs.*    Owing  to  the  deficient  entrance  of  air, 
reflex  contraction  of  the  pulmonary  arterioles  takes  place,  leading  to 
distention  of  the  main  trunk,  the  right  heart,  and  systemic  veinau 
The  bronchial  veins  being  also  engorged,  serous  exudation  takes  pla 
into  the  finer  tubes  and  vesicles  at  the  bases,  and  respiration  ia  th 
further  impeded. 

(2.)  Thrombosis  of  pulmonary  artery.    Owing  to  the  stagnation  in 
front,  the  blood  current  moves   more  and  more  slowly,  and  thi 
obstruction  by  thrombi  is  not  remediable  by  operation.     The  signs  ol 
this  condition  are,  increasing  dyspncea,  very  feeble  pulse,  and  com^ 
bined  pallor  and  lividity. 

(3.)  Exhaustion  of  heart.      Children  if  they  repair  quickly  are 
exhausted  quickly  also.f 

Recommendation  of  the.  operation  to  the  friends. — (a)  In  reply  to  quea- 


to 

I 

in 

I 


*  See  also  the  note,  p.  349. 

t  Prof.  Budianan  (/oc.  mpra  eit.,  p.  208)  makes  iin  importnnt  dutinctioa  b«twSn 
alhenic  nnd  luitlienic  cmcs.  In  ihe  Utter,  where  the  vital  powers  are  rapidlv  filing, 
IracheototDy  will  not  save  the  patient,  and  scarcely,  if  at  all,  mitigates  the  suSering. 
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to  the  chance  of  cure,  the  surgeon  will  answer,  with  caution, 
that  the  operation  conduces  to  cure  by  removinp  the  most  urgent 
danger,  by  giving  relief  to  the  lungs,  imd  thus  also  improving  the 
strength  by  sleep  and  quiet.  ((5)  He  will  be  able  to  say  that  if  death 
occur  after  tracheotomy  it  will  he  by  exhaustion,  not  by  apncea  most 
distresrsing  to  witnesses  as  well  as  to  the  patient. 
Operation. 

Question  of  Anassthetic. — A  little*  chloroform  is,  as  a  rule,  safe 
and  advantageous,  It  allays  spasm  and  thus  improves  the  breathing. 
It  prevents  struggles  and  promotes  sleep  afterwards.  Any  vomiting 
afterwards  will  probably  be  beneficial.  It  is  especially  useful  in 
recent  and  vigorous  cases,  where  the  surgeon  is  very  short  of  assist- 
ance, and  where,  if  I  may  say  bo,  his  practical  experience  of  the 
operation  is  not  large.  Under  the  opposite  conditions  it  is  not  needed  ; 
and  it  will,  of  course,  not  be  given  whore  there  is  any  tendency  to 
cyanosis  nnd  unconsciousness. 

Site  of  Operation. — High  or  low,  i.e.,  above  or  below  the  istlimus. 
It  will  be  worth  wliile  just  to  consider  here  the  parts  met  within  the 
middle  line,  (A)  above,  and  (B)  below,  the  thyroid  isthmus.  (A)  Skin, 
superficial  fascia,  branches  of  transverse  cervical  and  infra-maxillary 
(7th)  nerve8,'lymphatics,  cutaneous  arteries,  anterior  jugular  veins — 
which,  with  their  transverse  branches,  are  smaller  here — ileep  fascia, 
cellular  tissue,  superior  thyroid  vessels,  the  isthmus,  usually  over  the 
^P  second  and  third  rings,!  and  tracheal  layer  of  deep  fascia.  The  im- 
portance of  this  last  is  twofold,  if  the  trachea  be  insufficiently  opened 
the  tube  may  be  passed  between  the  trachea  and  the  fascia  overlying 
it,  embarrassing  the  breathing  and  the  operator  alike.  If  tlie  wound 
H  become  unhealthy,  this  layer,  continuous  below  with  the  pericardium, 
y  may  conduct  pus  into  the  mcdiastina.  (It)  The  surrace-struetureg  are 
much  the  same,  but  the  anterior  jugular  vein  ami  its  transverse 
branches  are  much  larger.  The  stemo-thyroids  are  here  J  quite  close 
together.  The  inferior  thyroid  veins  are  larger.  A  thyroidoa  ima 
may  be  present,  and  the  innominate  artery  cross  as  high  as  the  seventh 
ring.  The  trachea  is  also  deeper,  smaller,  and  more  mobile,  having 
no  steadying  muscles  here  as  higher  up.  The  thymus,  too,  in  young 
children,  might  present  a  difficulty.  In  atklition  to  the  above  anatom- 
ical objections  to  the  low  operation,  there  are  three  surgical  ones,  viz.: 


I 


*  Just  enough  to  prevent  strugKling  dtiring  the  operation.  After  the  skin  is  inciRed, 
less  is  needed. 

f  Mr.  Parker  {Trofheotomy,  p.  37)  sayB  lliat  in  children  the  isthmus  is  almost  always 
higher  up,  generally  on  the  crico-trachettl  membrane  nnd  the  firnt  tnicheal  ring. 

X  Alxive,  llie  stern'i-livcfsdN  are  iilnicwt  in  coiilart  in  the  niidille  line,  witli  only  tin 
interval  of  nbout  i  inch,  a  strong  nrginnenl  in  favor  of  keeping  in  the  middle  line 


•zaotlj  (P&rker). 
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(1)  PiL9  is  now  more  easily  conducted  into  Uie  mediastina.     (2) 
the  sanio  way  broncho-pneumonia  is  more  |>robal»le  from  a  wound 
the  trachea  lower  down.     (3)  From  the  proximity  of  the  chest,  ai 
its  suction-action,  the  tube  is  much  more  pulled  into  the  wound,  a 
if  it  lias  to  be  worn  for  a  long  time,  the  tube  and  shield  may  part 
company.* 

Operation. — The  instruments  required  are— a  small  scalpel,  wii 
a  triangular-pointed  linndle  to  act  as  a  blunt  dissector,  two  pairs 
S]>enoer  Wells's  forceps,  dissecting  forceps, steel  director, silk  or  chro 
gut  ligatures,  one  or  two  wire  sutures,  pilot  and  tube.f    The  queatioi 
of  the  ana'Sthetic  has  already  been  alluded  to  (p.  3.51).    The  child 
neck  and  head,  at  first  raised  and  relaxed,^  are  stretched  over  a  gan^ 
bag  or  a  large  bottle  wrapped  up  in  a  towel,  while  the  hands 
Bccured  in  the    jack-towel  which   fmnly  encircles  the  body.    Two 
assistants  are  desirable,  one  to  8U[iport  the  head  and  give  the  amesthetic, 
the  (jtlier  to  sponge.     It  is  almost  superlluous  to  add   that  the  lisrht 
Bhoukl  be  the  best  possible,  a  laryngeal  mirror  may  be  of  much  use 
in  illuminating  the  bottom  of  the  wound.     The  surgeon  §  with  bis 
left  Ihuiiib  ami  forefinger  steadies  the  trachea,  and  makes  it  a  little 
prouiiuent  as  wrll,  without  any  compression;  he  then  incises  the  soft 


*  .Mr.  J.  Wf.od,  Laneft,  1872,  vol.  i.  p  317. 

f  Tlie  best  (ruclieutoiny  tubes  ure  thotse  of  Mr.  Durhnrn,  Mr.  Bryant,  and  Mr. 
Parker.  If  ibe  fiml  nre  chosen  they  niuttt  b«  of  reliable  manufacture.  The  bAll.«iid- 
Bocket  of  Mr.  Pryrnit's  tube»  allows  of  free  play.  Mr.  Parker  {loe,  tupra  eit,  p.  42) 
argiies  KiroDgly  in  fiiTor  of  angular  taben.  He  ehowN  thnt  the  iihuoI  )-inch  tnba  im- 
pinge with  iheir  lower  e.xtreniily  iin  the  anterior  wall  of  the  trachea,  thus  lending  to 
proiiiici;  (jlc<?ni«it)n  uiid  gnive  risks  (p.  .'i61).  Mr.  Pnrker,  I  think,  entirely  proves  his 
point.  1  have  iwetl  bis  tubes,  but  find  llio  ab$euc-e  of  a.  pilot  troublet>oine  in  detling 
with  little  cbildrvi). 

Whatever  tube  is  chosien,  it  ,'^ljniiUl  be  a"*  large  and  ns  short  n»  possible ;  it  shonld  be 
of  the  i<ame  «ize  througlti^ul,  wilJioiit  lit]>ering  ;  the  inner  tube  should  project  a  little 
beyond  the  outer  one^  while  the  whole  tube  bhuuld  fit  »nugly,  standing  out  a»  litlle  is 
posHilile  in  (he  neck. 

Am  to  the  size  of  the  tubes  needful,  Mr.  Parker  reoomniends  a  aeries  ronning  frott 
No.  is  to  No.  30,  Fnench  gauge,  the  ruoi«t  useful  sixes  for  children  being  Nos.  18,2(^1 
22,  24,  2t>,  nnd  'IH  for  tlie  outside  lubo.     On  this  matter  of  the  size  of  the  tube  and  i 
relnlioii  Id  ilie  nperture  of  the  gloltiti  and  »]te  of  the  air-tube,  the  render  i^hould 
sutt  Mr.  Holmes  {Dijf.  of  ChiUlrm.  p.  3241,  Mr.  Ilowse  [Guy'i  Hoip.  Reportt,  1875,  p.- 
496j,  and  Mr.  Miirsh  iiSt.  Bartlwl.  Hi%ft,  Rfjxtrt*,  vol.  iii.). 

X  Wlit'Dcver  an  nuicsthelic  is  being  given  in  cases  of  dyspnoea,  the  patieuts,  whatever 
the  age,  should  be  idlowed  to  choose  their  own  [lositiun  at  first,  and  any  movements  at 
alteration!*  ju  the  ]>osition  of  l he  head  and  neck,  preparatory  to  the  commencemeotof 
the  oj>eration,  should  I*  carefully  tuade. 

S  He  first,  as  sixm  tt»  the  head  and  neck  are  in  position,  marks  the  chief  spots  in  the 
middle  line— vi».,  centre  of  the  chin  and  umniibrinni,  and  (when  they  can  be  fell}  the 
hyoid  bone  :tnd  the-  thyroid  and  cricoid  cartilages,  es]>ecially  the  last. 
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parts  in  the  middle  line  from  about  the  centre  of  the  cricoid  *  dowa- 
wards  for  about  two  inches,  cutting  \v«.^ll  thmuph  the  I'tit,  ol'ton  nbun- 
daut  here,  and  exposing  the  inter%ul  between  the  steruu-hyoids,  he 
then  incises  this  interval,  and,  if  he  has  reason  to  fear  haemorrhage, 
with  the  point  of  a  steel  director  f  placed  in  the  upper  part  uf  the 
wound  he  sUts  down  the  remaininj^  poft  parts  in  tlie  middle  line  till 
B  he  can  distinctly  feci  or,  with  the  aid  of  retractors,  see  the- tracheal 
rings. J  The  point  of  the  knife  is  often  required  here  to  incise  surely 
the  tracheal  fasscia.  Until  the  tube  is  distinctly  exposed  the  left  fore- 
finger and  thumb  must  not  be  removed  from  their  steadying  position 
on  either  side.  With  the  blade  of  the  knife  held  upwards  the  middle 
line  of  the  front  of  the  trachea  is  then  punctured,  stabwise,  and  two 
or  three  rings  divided.  Sufficiency  of  the  opening  is  known  by  a  free 
and  noisy  rush  of  air,  accompanied  often  by  the  expulsion  of  mem- 
brane, which  should  be  sponged  away  at  once.  On  the  other  hand  an 
inadetjuiite  opening  will  be  indicjited  by  the  hissing  only  of  air  tbrough 
the  slit-like  opening,  without  any  free  rusli  and  with  no  escape  of  the 
membrane  or  relief  of  the  dyspntea.  In  this  latter  case  the  first  opening 
must  be  found  by  the  finger-nail  and  carefully  enlarged. §  The  can- 
nula is  then  inserted  on  a  pilot  and  secured  with  tapes  in  »itu.  8ome 
prefer  to  use  a  pair  of  dressing-forceps  to  dilate  the  opening,  but  this 
is  not  necessary  in  the  high  operation,  when  the  traclieal  opening  has 
been  riglitly  made  both  as  to  size  and  site,  ami  when  a  pilot  is  used  to 

I  introduce  the  cannula.  If  it  be  desired  to  try  and  remove  any  meni- 
brane,|j  the  cannula  should  not  be  inserted  at  once,  but  the  opening 
*  This  cartilage  is  often  inci.Hcd,a  point  lo  bv,  lio»'ever,  nvoirle«l.  The  pnrts  are  so 
Bmall  in  a  child  that  h  iut>e  pul  in  by  incislag  the  cricoiJ  la  lik<>ly  lo  irritate  ttic  liuyux. 
CXf  thia  tiie  cricoid  ih  the  narrowest  and  b  very  rigid  ]mrt.  Only  tlie  stuallest  cnitnuia! 
can  b«  used  here. 

f  Mr.  Whitehead  {Lancet,  April  30,  1887),  hnving  fotitid  thnl  tlie  sharp  point  of  a 
director  will  tear  open  the  thin-walled  veins  here,  use*  n  raptpiitory  after  the  Hkin  inci- 
sion. With  this  besepamteB  the  stenio-hyuids,  B]>lttH  the  fascia  running  from  the  livtiid 
■  to  the  thyroid  isthmus,  «nd  then,  ptistiiiiiy;  ilnHnplit  fiiHctuon  either  ^de  with  the  ra'^pn- 
tory,  pnlln  dawn  llie  iitthnius  and  exix>Hes  the  traclieit,  the  whole  0{>erHtion  buiiig  iIhih 
rendered  easy  and  bloodlefls. 

X  Dr.  Buclianan  considers  the  following  a  f^olden  rule :  "Never  plunge  the  knife  into> 
the  trachea  till  the  white  rings  are  clearly  wen  in  the  (wttom  of  the  wound."  lu  cases- 
of  real  urgency  the  surgeon  most  be  satiHlied  with  touch  and  not  with  sight. 

I  If  the  openiag  be  to  one  side,  as  well  as  too  small,  a  frcsli  and  adequate  one  should 
be  made  in  the  middle  line. 

II  Mr.  Parker,  one  of  the  chi«^f  uiitlii>rilies  on  ibis  subject,  strongly  advises  tlmt  all 
membrane  us  well  as  mucus  be  ^'Ol  ri<l  of,  on  nccoiint  of  its  impediment  U)  respiration, 
its  infeciiousnew,  and  the  patient's  inability  to  get  rid  of  it  himself  by  coughing  after 

•  tracheotomy.  On  this  account  Mr.  I'arker  rectimmend.s gently  twirling  about  a  feather, 
soaked  in  solution  of  sixlinm  carbonate,  and  pajtsed  severnl  lime!i,  not  only  down  into 
the  trachea,  but  up  into  the  glottis.    Air.  Parker  condemns  attempts  tosuck  out  mem- 
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dilated  with  dressinp-forceps,  or  with  Mr.  Golding  Bird's  or  Mr. 
Parker's  dilator.  Wlien  inserted,  the  cannula  must  lie  in  the  middle 
line,  otherwise  there  will  be  troublesome  irritation  of  the  trachea  and 
plugging  of  the  cannula. 

Chief  Difficuhies. — (1)  Insufficient  ?kin  incision  giving  no  room  for 
the  deefier  work.*  (2)  Not  keeping  tlie  middle  line,  the  abundant  fat 
and  the  indi^tinctneee  of  landmarks — e.g.,  a  dat  thyroid  in  a  little  child 
aiding  this  mistake.  (3)  Not  steadying  the  trachea.  This  omis?ion 
leads  to  missing  the  tube  altogether.  Cutting  to  one  side  of  it,  or 
cutting  into  it  laterally  instead  of  centrally,  iind  insufficiently.  (4) 
Hsemorrhage,  the  chief  bugbear  of  the  operation,  varies  extremely. 
Genendly  it  is  not  great  Any  artery  which  springs  should  of  coarse 
be  tied  at  once  or  caught  in  Spencer  Wells's  forceps,  and  a  vein  of  any 
size  which  lies  in  the  way  should  be  cauglit  between  two  of  these  for- 
ceps before  it  is  divided.  Venous  haemorrhage,  as  a  rule,  stope  as  soon 
as  the  trachea  is  opened  and  respiration  established.  A  sufficient 
median  skin  incision  aids  the  meeting  of  haemorrhage.  With  regard 
to  the  isthmus  of  the  thyroid,  this  may  usually  be  neglected  by  the 
surgeon  ;  if  felt  with  the  finger  to  be  large  it  may  be  depreeaed.t  It 
encountered  in  older  (subjects,  or  if  large  in  children,  it  may  be  com- 
pressed by  two  pairs  of  Spencer  Wells's  forceps  before  division,  or  liga- 
tured on  either  side  by  passing  an  aneurism-needlo  beneath  it.  If,  as 
very  rarely  happens,  the  venous  bleeding  is  very  free,  and  the  patient's 
condition  from  dy8]>n{PA  critical,  the  trachea  must  bo  felt  for  and 
opened  before  the  hjcmorrhage  is  arrested.  The  urgency  of  the  case 
must  here  come  before  the  amount  of  the  bleeding.  In  these  cases  the 
moment  the  tube  is  opened  the  patient  must  be  turned  well  over  onto 
his  side.  Entrance  of  blood,  to  any  amount,  into  the  lungs,  must  be 
avoided,  as  not  altogether  harmless ;  it  ivill  add  to  the  dyspncra  now, 
and  later  on,  may  set  up  broncho-pneumonia.  (5)  Insertion  of  can- 
nula. If  the  trachea  bus  not  been  steadied,  and  the  rings  not  clearly 
made  out  by  sight  or  touch,  the  opening  will  very  likely  be  xnade  in- 
adequate, or  to  one  side.  Another  difficulty  may  arise  here  from  the 
tracheal  fascia  not  having  been  sufficiently  cut,  or  from  the  tube  being 
pushed  down  between  this  fascia  and  the  trachea,  this,  of  course,  only 
further  embarrassing  the  breathing.  Lastly,  though  the  tracheal  rings 
are  cut,  the  swollen  and  inflamed  mucous  membrane  nuiy  not  have 

bnae  bj  putdng  the  lips  diivcth  to  the  wound,  as  of  no  service  to  the  ptitient,  and  u 
poHibly  very  diiiastrauH  to  the  operator. 

•  As  in  a  oolotomy,  or  any  oilier  deep  incision,  the  wound  should  not  be  funnel- 
shaped. 

t  In  children  this  mny  certainly  be  ignored.  If  the  knife  is  used  to  o|>en  cleoinly 
and  8iil£ciently  the  deep  fascia,  and  ihen  a  tine-poiiiied  steel  director  to  cleur  the  war 
down  to  the  trachea,  the  operation  will  be  almost  bloodleas. 
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been  sufficiently  divided,  or  a  talsu  membrane  may  havp,  in  the  same 
way,  been  carried  before  the  knife.  (6)  Little  or  no  relief  after  inser- 
tion of  the  cannula.  Thon>fh  this  mny  hnve  been  well  and  truly  done, 
it  is  not  followed  by  the  relid"  whicli  lias  been  expected.  This  may 
be  due  (a)  to  the  tube  being  passed  between  the  trachea  and  pome 
membrane  which  jdugs  it;  (i>)  to  the  tnichea  and  bnmchi  being 
blocked  with  membrane,  etc.;  (<■)  to  the  child,  owing  to  tlie  operation 
being  performed  late,  being  pnietically  asphyxiated  before  the  com- 
pletion of  tlie  operation.  The  indications  now  are  to  remove  the  tube 
and  to  clear  out  the  trachea,  while  artificial  respiration  is  vigorously 
performed  and  kept  up,  the  oiK>ning  into  the  trachen  beiii*.'  kept  (latent 
by  dressing-forceps  or  by  one  of  the  retractors  abi>ve  mentioned  (p.  854). 
If  feathers  or  brushes  fail  to  reach  and  remove  the  membrane,  trial 
may  be  made  of  aspiration  by  the  niouth.  The  best  means  ofenecting 
this  is  by  Mr.  Parkers  tracheal  aspirator,*  which  conuists  of  a  small 
glass  cylinder,  3  or  4  inebes  long,  to  one  end  of  w^hich  the  end  of  a  silk 
catheter  is  attached,  and  to  the  other  nn  india-rubber  tube  ending  in 
a  mouthpiece.  It  can  be  taken  to  pieces  to  facihUite  cleaning.  Befnre 
use  a  little  cotton  wool  is  packed  into  the  cylinder  to  prevent  any  dan- 
gerous membrane  reaching  the  operator's  mouth.  Direct  suction  should 
never  be  pcrf<irmed  in  luemhriinous  laryngiti.** ;  where  hhxid  alone  is 
the  cause  of  the  dyspnoea,  it  may  of  course  be  thus  removed. 

Before  leaving  the  pubjoct  of  operation,  one  or  two  other  methods 
may  be  briefly  alluded  to. 

Mdhod  of  Boiie.f — This  is  largely  made  use  of  in  (Torinany,  as  it  \a 
thought  to  do  away  with  those  dangers  which  a  large  thyroid  isthmus 
may  present  in  the  high  operation.  An  incision  is  made  vertically  in 
the  middle  line  for  about  li  to  '2  inches  from  the  centre  of  the  thyroid 
cartilage.  The  cricoid  being  exposed,  a  transverse  incision  is  made 
along  its  upper  border  so  as  to  divide  the  layer  of  deep  cervical  fascia 
by  which  the  isthmus  is  tied  down.  A  director  or  Idunt  dissector  is 
then  introduced  through  this  incision,  and  the  fascia  and  the  isthmus 
with  its  veins  displaced  from  the  trachea  and  depressed.  The  upper 
rings  are  thus  exposed  bloodlessly.  I  have  no  experience  of  this  ojjcra- 
tion,  but  it  would  appear  not  unlikely  that  even  if  thi.s  layer  of  fa.scia 
were  quickly  hit  off  and  detached,  this  additional  transverse  incision 
and  separation  of  soft,  parts  might  lead  to  cellulitis. 

Tmcfteotovvj  by  th^  Qtutcnj. — This  tnethod,  used  of  late  in  Gerniany 
and  France,!  has  found  very  little  favor  in  Knglund.  It  is  Itest  per- 
formed by  Paquelin's  thermo-cautery,  used  with  a  6erie.s  of  light 
touches.    Owing  to  its  toughness  the  skin  should  be  divided  with  a 


♦  Loe,  Miipra  eit.  Fig.  10,  p.  63. 

t  Arth./.  Klin.  C*ir ,  Bd.  liv.  s.  137,  144;  Bnt.  Med.  Jtmm.,  1878,  vol.  5.  {., 

J  Poiiwet,  Traeh.  par  U  Th^rmo-Oautire.    Paris:  1878. 
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knife,  and  wlu-ii  the  trachea  is  exposed  this  should  be  opened  in  the 
usual  way.  This  method  has  no  bond  fide  advantages.  Fatal  haemor- 
rhage has  followed  its  use.  The  relations  of  parts  are  mnch  altered. 
The  heated  condition  of  the  soft  parts  is  most  unpleasant  to  the  finger 
118  it  feels  its  way  before  each  application  of  the  blade. 

After-treatment. 

This  subject,  neglected  in  most  books,  is  often  too  little  looked  to  in 
practice.  The  question  of  the  most  suitable  atmosphere  for  the  pa- 
tient will  first  arise.  By  most  a  tent  (readily  improvised  by  convert- 
ing a  cot  into  a  four-poster,  by  fastening  on  four  vertical  pieces  of 
wood  at  the  comers,  joining  these  by  four  horizontal  pieces,  and 
throwing  a  sheet  over  all)  is  recommended,  and,  one  side  of  the  cot 
being  left  uncovered,  steam  is  conducted  thitlier  by  one  of  the  dif- 
ferent forms  of  croup-kettles.  While  fully  aware  of  the  need  of 
moisture  when  tiie  atmosphere  is  dry,  when  the  membrane  tends  to 
crust  and  become  fi.xcd,  1  am  of  the  opinion  that  the  above  unvary- 
ing rule  of  cot-tenting  and  use  of  steam  is  disadvantageous.  The 
weakly  condiliun  of  children  with  membranous  laryngitis,  and  all 
that  they  have  gone  through,  must  be  remembere<l.  Believing  tl>at 
such  seclusion  and  so  little  admission  of  air  tend  to  increase  tlir 
asthenia,  and  any  tendency  to  sepsis,  I  much  prefer  to  be  content 
to  keep  off  draughts  by  a  screen,  which  allows  of  the  escapte  of  vitiated 
air  above,  using  steam,  if  needful,  according  to  the  size  of  the  room, 
fireplace,  etc.,  and  according  to  the  kind  of  expectoration,  whetlier 
easily  brought  U])  by  cough  or  feathers,  or  viscid,  quickly  drying,  and 
causing  whistling  breathing.  If  the  temperature  can  be  otherwise 
kept  up  to  60°  or  66",  I  much  prefer  to  use  a  thin  flat  sponge,  ofttn 
wrung  out  of  a  warm  solution  of  boracic  acid.  The  inner  tube  must 
be  frequently  removed  and  cleansed,  every  hour  or  two  at  first.  U 
the  secretions  dry  on  and  cling  to  it,  ttiey  are  best  removwl  by  the 
soda  solution  mentioned  below.  At  varying  intervals  between  the 
removal  of  the  tube  any  membrane,  etc.,  which  is  blocking  it,apf)ear- 
ing  for  a  moment  at  its  mouth  and  th^n  sucked  back,  must  be  got  rid 
of  by  inserting  narrow  pheasant  feathers  and  twisting  them  round 
bef(vre  removing  them.  If  the  exudation  is  slight,  moist,  and  easily 
brought  up  by  cough  or  feather,  s]»onging  and  brushing  out  the  trachea 
are  not  called  for,  but  they  should  be  made  use  of  when  there  is  much 
flapping,  clicking,  or  whistling  of  the  breathing,  and  if  this  is  harsh, 
dry  or  noisy,  instead  of  moist  and  noiseless,  two  of  the  best  solutions 
are  sodte  bicarb.,  gr.  v-xx  to  aq.  3j,  or  a  saturated  one  of  borax  with 
soda.  These  may  be  applied  by  a  hand  or  steam  spray  over  the  can- 
nula for  five  or  ten  minutes  at  a  time,  at  intervale  varying  according 
to  the  relief  which  is  given,  or  applied  with  a  laryngeal  brush,  feather, 
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or  a  bit  of  sponge  twisted  securely  into  a  loop  of  wire.  When  any  of 
these  are  used,  the  risk  of  excoriatiou  and  bleetlinfr,  and  the  fact  that 
only  the  trachea  and  large  bronchi  can  be  cleaned,  must  be  borne  in 
mind,  and  with  reijard  to  nianipulntions  for  cleansinji  the  trachea,  and 
removing  the  inner  tube,  it  is  most  imporUint  to  remember  that  the 
caretaking  may  be  overdone,  and  a  weakly  child  still  further  exhausted 
by  meddlesome  interference.  This  point  requires  especial  attention 
from  the  surgeon  in  the  case  of  somi'  of  the  nurses  of  the  prej^ent  day, 
who  seem  to  wish  to  transfer  the  entire  charge  of  the  case  into  their 
own  hands. 

There  is  often  much  difficulty  in  getting  pufficiont  food  taken.  The 
pain  in  swallowing,  the  impairment  of  the  act,  owing  to  tjie  jiresence 
of  the  tube,  etc.,  and  thus  the  facility  with  which  liquids  may  reach 
the  lungs,  the  need  of  waking  up  the  child  frequently  to  give  it  food, 
are  all  facts  to  be  duly  remembered.  It  will  usually  be  better  to  pass 
a  Jaques'  catheter  (No.  4  or  0)  by  the  nc^e,  and  then  to  feed  the  pa- 
tient, at  regular  intervals,  with  definite  amounts.  Care  must  be  taken 
to  see,  by  the  absence  of  irritiition,  that  the  tube  is  not  in  the  pharynx, 
and,  if  tfie  above  soft  tubes  are  used,  that  they  do  not  coil  up  at  the 
back  of  the  tongue. 

The  removal  of  the  tube  next  requires  consideration.  It 
should  be  dispensed  with  at  the  earliest  possible  opportunity,  either 
altogether,  or  replaced  by  an  india-rubber  tube  between  tlie  fourth 
and  ninth  days.  Quite  apart  from  the  danger,  which  is  inseparable 
from  a  metallic  tube,  of  irritation  and  ulceration  of  the  trachea,  there 
is  tliis  object  in  getting  rid  of  the  tulje  as  soon  as  possiide,  that  the 
longer  the  child  is  allowed  to  breathe  through  the  tube  the  more  is 
the  act  of  breathing  through  the  natural  passages  allowed  to  be,  as  it 
were,  forgotte:n,  with  the  result  that,  on  the  tube  being  removed,  aa- 
phj'xia  is  threatened. 

Conditions  which  Impcdf  the  Remoral  of  the.  Tube. — (1)  Prnlonged  for- 
mation of  membrane.  The  longest  possible  period  for  this  is  proba- 
bly about  ten  days.  Patience  and  sujiport  are  the  main  indications 
in  the  treatment  here.  (2)  The  larynx  is  crippled  like  any  other  in- 
flamed part.  (3)  The  air-tube  is  closed  by  granulations,  usually  above 
the  cannula.  Here  the  tube  must  lie  removed,  and  astringents  and 
caustics  carefully  applied  from  below,  with  the  aid  of  an  ana-sthetic 
if  necessary.  (4)  Closure  of  larynx  by  deep  ulceration  cicatrizing 
after  detachment  of  membrane.  In  such  a  case,  with  the  aid  of  an»s- 
theticB,  the  larynx  must  be  ojiened  up  by  probes  of  increasing  size 
and  laminaria  tents  introduced  from  below,  and  later  on  by  the  use  of 
Maccwen's  tubes  (p.  359).  (5)  Paralysis  of  the  dilating  crico-aryte- 
noidci  postici,  or  spasmodic  action  of  the  closing  ones,  arytenoidei  or 
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crico-arytcnoidei  laterales,  from  fear,  excitement,  or  during  effort* 
The  commonest  cause  of  inability  to  dispense  with  the  tube  is  proba- 
bly due  to  tlie  rapidity  with  which  the  larynx  falls  into  abeyance 
when  a  child  is  allowed  to  breathe  through  a  tracheal  cannula,  the- 
patient  at  this  age  being  not  intelligent  enough  to  understand  the  im- 
portance of  dispensing  with  the  tube,  being  perhaps  too  young  to  care 
to  t;ilk,  and,  if  older,  not  realizing  the  need  of  again  using  its  voice 
while  all  its  wants  are  supplied.  With  the  above  condition  often  goes 
a  nervous  dread  of  having  the  tube  removed,  and  paroxysms  of 
temper  and  struggling  wliich  rapidly  produce  embarrassed  breathing. 
Any  organic  mischief,  such  as  adhesions  in  the  larynx,  are,  I  think, 
extremely  rare,  and  granulations  above  or  below  the  tube  are  more 
often  talked  of  and  given  as  a  reason  for  inability  to  dispense  with 
the  tube  than  really  seen. 

But  while  real  organic  mischief  is  rare  and  the  usual  cause  is  due 
to  conditions  which  would  seem  to  be  only  temporary,  it  is  well 
known  that,  in  some  cases,  getting  a  little  child  to  dispense  with  the 
tube  is  a  most  balTling  and  prolonged  affair.  The  following  points  are 
worthy  of  attention.  Early  attempts  to  remove  the  cannula,  whether 
metal  or  india-rubber.  A  reliable  nurse,  ability  on  the  part  of  the 
surgeon  so  to  arrange  his  time  as  to  be  himself  frequently  present  at 
first,  and  in  the  intervals  to  be  represented  by  an  assistant  who  wUl 
not  replace  the  tube  before  it  is  absolutely  necessary  to  do  so,  and 
who  can  dilate  the  opening  with  a  pair  of  dressing-forceps,  and  per- 
fomi  artificial  respiration  if  tliese  steps  are  required.  Shortening  the 
india-rubber  tube,  till  eventually  little  more  than  the  shield  is  worn, 
the  child  being  comforted  by  the  api)arent  presence  of  the  tube.  En- 
couraging the  child  to  make  use  of  his  larynx  by  breathing  through 
the  tube  and  expiring  through  the  larynx  while  the  tube  is  closed. 
Patiently  persevering  cfl'ortd  to  get  a  child  to  talk,  or  in  the  case  of  a 
younger  one  to  use  his  larynx  by  blowing  out  a  spirit-lamp  or  using 
a  penny  trumpet.f 

All  this  time  every  attempt  should  be  made  to  improve  the  general 
health.  Wise  feeding — too  frequent  or  too  large  meals  provoke 
dyspnffia — attention  to  the  bowels,  such  tonics  as  Easton's  syrup, 
proper  clothing,  cold  or  tepid  sponging  followed  by  friction,  change  of 
scene  and  air  in  every  possible  way,  especially  to  the  seaside. 

*  In  a  case  in  which  I  had  performed  tracheotomy,  and  was  watching  the  child  for 
the  first  few  hours  after  the  tube  had  beeu  dispensed  with,  meet  urgent  svmptoms  came 
on  during  the  slight  straining  which  accompanied  an  action  of  the  bowels,  the  child 
falling  off  from  the  night-stool  on  to  the  flour  apparently  lifeless.  Artificial  respira- 
tion restored  the  child,  and  the  case  did  well. 

t  I  may  advise  my  readers  to  consult  a  most  practical  paper  by  Dr.  SteaTeoeon  {SL 
Barlkoi.  JIi>»p.  ReporU,  1881). 
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In  a  large  majority  of  cases  the  above  treatment,  aided  by  patience, 
tact,  and  time,  wliich  allows  of  deve]o]>ment  of  the  air-pasaages,  will 
sutfice.  In  a  few,  the  attempt?  at  removing  the  tube  will  still  fuil, 
Where  this  is  80,  and  in  fact  in  any  uas^e  where  the  use  of  the  tube 
Wenjs  likely  to  be  protracted,  thu  larynx  should  be  dilated — a  step 
which  is  brought  about  by  simple  means,  as  the  larynx  is  merely  func- 
tionlesa  from  disuse,  not  blocked  up,  or  the  glottis  closed — by  a  tube 
through  whirh  the  child  is  made  to  hreathe. 

In  a  recent  case  the  simplest  way  of  effecting  this  is,  after  chloroform 
has  been  given,  to  remove  the  tracheotomy  tube,  dilate  the  wound  if 
neeilful.  and  pass  upwards  from  it  a  drainiige-tube  or  catheter  with  a 
double-silk  web ;  the  upper  end  of  this  is  drasvn  out  of  the  mouth 
(with  the  aid  of  a  gag  if  needful  t,  and  tied  to  the  lower  end  which 
projects  through  tlie  wound.  The  tracliootomy  tube  h  then  replaced 
for  a  day  oj  two,  and  itn  the  withdrawn!  of  the  tube  from  the  larynx 
it  can  usually  be  dispensed  with  altogether. 

In  cases  of  longer  standing  the  above  simple  treatment  may  not  be 
sufficient,  and  here  the  ust^  of  Macewen'e  tubes  iiass.c<l  thrdiigh  the 
larynx*  and  into  the  trachea  below  the  wound  should  be  made  use  of 
Chloroform  being  given,  ttnc  of  the  above  lubes— they  resemble  stout 
gam-elastic  catheters  with  terminal  carefully  bevelled  openings — is 
passed  from  the  tracheal  openingf  u]i  through  the  larynx  into  the 
mouth.  Having  hooked  this  end  out  of  the  mouth,!  the  surgeon  now 
passes  the  other  end  down  the  trachea  beyond  the  wound,  a  step  some- 
times accompanied  with  much  difficulty,  and  one  whicli  is  aided  by 
the  pioneering  use  of  probes  and  small  bougies  or  catheters.  The 
object  of  the  surgeon  should  he  to  place  this  lower  end  of  the  tube 
only  just  below  the  trachea!  opening,  so  that  air  is  drawn  in  from  the 
end  projecting  tbrougli  the  mouth  into  the  trachea,  without  leaving 
any  needless  length  of  tfie  tube  here  or  in  one  bronchus  for  fear  of 
setting  up  irritation  and  secretion.  To  prevent  the  child  [lulling  out 
the  tube  the  hands  sluadd  be  secureri  for  the  first  few  hours,  and  to 
prevent  the  tube  being  bitten,  it  is  well  to  pass  a  piece  of  drainage- 
tube§  over  the  first  few  inches.  This  end  is  then  secured  with  tapes 
around  the  head.  The  tube  may  be  left  in  from  twelve  to  eigliteen 
hours,  accordintr  to  the  amount  of  secretion  ancJ  the  facility  witb  which 
the  tube  is  blocked.  While  this  treatment  is  being  carried  out  it  is 
well  to  isolate  the  child  in  a  separate  ward,  as  the  breathing  through 

•  See  a  paiier  by  Mr.  Biltnn  Pollard  {Laruxt,  1837)  on  thia  siibjucl. 

t  It  is  more  eiwy  to  [mna  ihe  tube  iliis  way  ovrinR  lo  tlif  fiu-ility  with  which  tlie  lube, 
when  passed  from  above,  finds  it»  way  Into  the  (e^ophugn.i. 

X  Tlie  tube  will  ije  foumi  to  paxs  renility  behind  the  nofl  palate. 

J  This  simple  means  in  mnrh  better  borne  by  the  child  than  the  gag.  I  owe  its 
suggestion  lo  an  old  friend,  Arthur  E.  FoolmaD. 
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the  tube  is  very  noisy,  being  often  accompanied  by  very  loud  bab« 
hlinf.'  sounds,  and  the  aspect  of  the  child  while  this  necessary  dilating 
of  the  hirynx  is  going  on  is  one  of  apparently  great  distress.  When 
it  is  evident  the  tube  is  clogged  it  must  be  withdrawu  and  cleansed, 
and,  a  little  anastlu-tic  being  given,  again  inserted.  At  any  time,  if 
needed,  the  cannula  must  be  re-inserted  and  artificial  respiration  per- 
formed. It  will  readily  be  understood  that  during  this  time  the  T>rB6- 
ence  of  the  surgeon,  and  reliable  assistants  who  will  not  lose  their 
heads,  and  nurnee  with  much  tact  and  temper,  are  pre-eminently 
required.  Even  when  laryngeal  breathing  is  restored  and  the  tobe 
has  been  dispensed  with,  the  child  must  be  carefully  watched,  espe- 
cially at  night.  If  natural  breatliing  fails,  it  is  better,  whenever  tbere 
is  time,  Ui  replace  the  Macewen's  tube  through  the  larynx  nither  than 
to  re-insert  tlie  tracheotomy-tube  into  the  old  wound,  a  mode  of  relief 
which  is*  toil  likely  to  be  renorted  to  on  account  of  \i»  facility,  but  one 
which  tends  to  keep  up  the  sinus-like  nature  of  the  wound  in  the 
trachea,  and  brings  back  that  most  pernicious  tendency  of  the  child  to 
prefer  and  confide  in  this  mode  of  breathing. 

Complications  of  the  After-treatment. 

(a)  Hirmorrhagc. — This  is  not  common  ;  if  immediate,  it  is  due  ta 
some  vessels  having  been  left  unsecured.  Later  on,  it  may  be  brought 
about  by  ulceration  of  tin;  truehcu  by  the  cannula,*  separation  of  the 
false  membrane  by  sloughing  ;  a  velvety  and  swollen  condition  of  th? 
mucous  membrane;  or  by  prominent  granulations.  The  treatmentifl 
clearly  preventive,  to  dispense  with  a  tube,  especially  a  metal  one,  u 
soon  as  possible,  and  from  the  first  to  use  one  of  appropriate  le 
and  curve  (p.  3*52). 

(&)  A  Sloughy  Condition  of  the  Wound. — If  this  is  threatening, 
tion  must  he  paid  to  the  tightness  of  the  tapes,  so  that  the  cannula 
not  needlessly  buried  in  thi;  wound,  and  to  the  wearing  of  a  collar  of 
lint  behind  the  shield.  The  tube  must  be  removed  at  intervals,  5r  re- 
placed by  an  india-rubber  one,  air  tending  to  enter  without  a  tube  U 
soon  as  the  edges  of  the  wound  are  set  and  rigid.  If  the  wound  is  not 
only  sloughy,  but  gangrenous  and  diphtheritic,  in  addition  to  frequent 
cleaning  witli  a  camel's-hair  brush,  the  use  of  antiseptic  powder  and 
lotion,  stronger  mefisures,  such  as  the  application  of  pure  nitric  or 
carbolic  acid,  will  be  culled  for.  The  general  treatment  will  n(.t,  of 
course,  be  neglected  in  these  cases. 

(c)  Emphysema.f — This  is  usually  the  result  of  a  faulty  operation* 

*  Some  undoutiit«d  cases  of  iiloeralinn  into  the  innoniinnte  nfler  low  tracbeotottki>| 
in  chililreii  are  on  rworti — e.g.,  Pnth.  Sof.  Trniut.,  vol   xi.  p.  20. 

t  On  this  suliject  the  reacler  shouJi)  coastilt  tlte  laborioiiR,  accurate,  and  resenrrhftil 
papers  of  my  old  friend  Dr.  ChampnfVH,  in  vols.  ixv.  Ixvti.  and  Ixviii  of  the  .W«i, 
Chtr.  Tram.,  and  his  irork  on  Artificiai  Betpiration.    The  fol lowing  are  Moongst  the 
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The  incision  into  the  trachea  is  either  wrongly  placed,  i.e.,  it  is  not  in 
the  same  line  with  that  in  the  soft  parts,  nr  it  is  too  small — perhaps 
two  email  ones  have  hecn  made;  very  rarely  is  the  emphysema  due 
to  too  large  an  incision  in  the  trachea.  Or,  the  incision  may  have 
been  correctly  made,  but  80TOe»fault  connected  with  the  tuhe  may  pro- 
duce the  emphysema  ;  thus  it  may  have  hecn  originally  too  short,  or 
have  been  pushed  outof  tlie  wound  by  swelling  tit' the  soft  parts,  or 
by  coughing.  Ae  a  rule,  this  complitiation  is  not  dangerous  unless  it 
be  extreme  in  very  young  cliildren,  or  unless  it  travel  deeply ;  iinder 
these  circumstances  scarification   must  be  made  use  of,  if  possible, 

(t/")  Ukcrntian  of  (he  Trachea. — This  is  usually  due  to  the  pressure  of 
a  cannula  faulty  in  length  or  curve,  much  more  rarely  to  separation 
of  membrane  or  ploughs.  There  are  no  definitely  charncterietie  signs 
of  this  complication;  the  following  point  to  it:  Streaks  of  blood  ex- 
pectorated a  day  or  two  after  the  operation,  and  perhaps  discoloration 
of  the  lower  end  of  the  tube.  This  accident  is  especially  likely  to 
occur  in  cases  of  diphtheria,  as  tlie  vitality  of  the  tissues  is  here  much 
lowered.  The  tube  should  be  left  out  if  possible,  or  an  inilia-rubber 
one  substituted,  and  worn  as  abort  as  possible,  and  cut  obliquely  bo 
that  the  end  does  not  impinge  upon  the  ant-erior  wall  of  the  trachea. 
If  it  is  necessary  to  dispense  with  all  tubes,  attempts  may  be  made  to 
keep  the  edges  of  the  tracheal  wound  stitched  to  that  in  the  soft  parts 
for  a  few  hours,  or  Mr.  Piolding  Bird's  dilator  may  be  worn. 

{e)  Suppuration  in  Mt-diiLitlun. — This  is  a  rare  complication.  When 
it  docs  occur  it  is  liable  to  be  very  rapid.  It  results  from  a  descend- 
ing cellulitis  from  the  wound.  The  only  treatment  la  prevention  by  a 
well-performed  operation  and  by  attention  to  the  wound. 

Other  complications  which  are  not  surgical  may  of  course  be  pres- 
ent— viz..  Extension  of  exudation  downwards.  General  infection. 
Paralysis.  Albuminuria.  Broncho-pneumonia,  a  very  frequent  one, 
known  by  a  rise  of  temperature  with  frequent  respiration  and  dyspmea, 
dulness  on  percussion,  bronchial  breathing,  with  large  bubbling  and 
crepitant  rftlea. 


practical  conduaionB  with  which  his  pages  abound  :  (1)  EraphyKein.-i,  of  the  anterior 
mediaxtinum,  often  nwocintet]  wilti  pneumothorax,  occurs  in  a  certain  number  of  trache- 
otomies. (2)  The  cooditions  favoring  this  are,  division  of  the  deep  cervical  fascia, 
obstruction  to  the  air-paMagea,  and  iuj^pinttory  ctlurts.  (3)  The  inci)<iun  in  iliedeep 
cervical  fnticia  downwards  atiould  not  lie  longer  than  iieeilful ;  it  slinidd  otj  no  account 
be  raised  from  the  trachea,  especially  during  inspiratory  effort*.  (4)  The  frtMiuency  of 
emphysema  probably  depend*  much  on  Jhe  skill  of  the  operator,  especially  in  inserting 
the  tube.  (5)  The  dangerous  period  during  tracheotomy  is  the  interviil  between  the 
diviBion  of  the  deep  cervica]  fascia  and  the  efficient  introduction  of  the  tube,  (t))  If 
artificial  respiration  w  ne<?e«imry,  the  iissuej*  should  be  kept  in  apposition  with  the 
trachea,  and  any  raanipulations  performed  without  jerks. 
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TUBAGE  OF  THE  LARYNX  AS  A   SUBSTITUTE  FOR 
TRACHEOTOMY  IN  MEMBRANOUS  LARYNGITIS. 

This  is  one  of  those  new  modes  of  treating  an  old  disease  about 
whicli  it  is  (lilKcult  to  give  a  decided  opinion,  as  the  matter  is  still 
stibjudiee. 

Attention  was  called  to  this  subject  by  Dr.  Macewen*  in  1880.  It 
has  been,  recently,  more  prominently  broupht  forward  in  America-t 

The  advantages  claimed,  if  verified,  will  no  doubt  be  very  great. 
Of  these  the  chief  are — (1)  That  objection  on  the  part  of  friends  ig  leas 
likely  than  in  the  case  of  tracheotomy  ;  (2)  That  the  tubes  are  easily 
and  tiuiekly  introduced;  (3)  That  there  is  no  severe  an<l  difticuU 
operation  ;  (4)  That  the  inspired  air  is  warm  and  moist;  (5)  That  the 
tubes  arc  self-cleansing ;  (6)  That  there  is  no  prolonged  after-treat- 
ment. 

Tiie  tubes  used  have  been  mainly  of  two  kinds — (a)  Macewen's 
lonf?  cylindrical  tubes  of  the  pattern  of  gum-elastic  catheters,  intro- 
duced from  the  mouth  into  the  trachea  through  the  larynx,  and 
removed  at  intiTvals  of  about  twelve  hours  for  cleansing;  (b)  O'Dwyer's 
short  tubes  (under  3  inches)  of  metal  with  the  antero-posterior  diam- 
eter larger  than  the  lateral.  These  are  self-retaining,  partly  by  aa 
enlarged  head  which  rents  nymn  the  ventricular  bnnds,  and  partly  by 
a  fusil'orni  enlargement  a  little  lower  down.  They  are  iutroduce<i  nnd 
removed  from  the  mouth  by  special  instruments.  A  gag  must  be 
used. 

I  am  unable  to  recommend  intubation.  Within  a  few  months  of 
the  appearance  of  Dr.  Macewen's  paper  I  made  use  of  his  method  ia 
three  patients  with  membranous  laryngitis  at  the  wish  of  my  friend 
Dr.  Goudhart.  Every  one  of  these  came  to  tracheotomy,  most  of  the 
drawbacks  enumerated  below  being  most  strongly  present.  I  ought 
to  say  that  of  Dr.  O'Dwyer's  tubes  I  have  no  personal  experience,  but 
I  am  most  strongly  of  opinion  that,  in  children  at  least,  they  cannot 
meet  with  a  large  amount  of  general  success.  Their  necessarily 
narrow  chink-like  Ciilibre  appears  to  me  to  be  certain  to  obstruct  the 
free  expect^sration  of  mucus,  membrane,  etc.,  which  is  so  essential  in 
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*  Brit.  Med.  Jbwrn.,  Jaljr  24  uaA  31, 1880.    Dr.  MacMwen's  cases  were  all  four  in 

adiilu),  the  two  acnte  ones  being  cases  oroBcleniA  i>rthe  (^totti*. 

t  Dr.  O'Dwyer's  first  paper  in  in  the  Nrtr  York  Med.  Joum.,  August,  1885.  Mr. I 
Svnioml;*,  in  his  summary  Jilliuled  tn  jit  p.  3fiS,  gives  the  follnwin^  referenpes  of  pApetv  | 
by  fnliowersof  Dr.  O'Diryer — vie.,  Dr.  W«xha.m  {CKicagi)  Med  Jotim.,  Mi»rch,  ISSrt: , 
Journ.  Amer.  Med.  Amoc.,  October  24,  18H5,  and  July  2;^.  18H7)  and  Dr.  Ingals  (AWj 
York  Mtd.  Joum.,  5 \i\y  2  and  9,  1887).  Dr.  Waxhnm's  results  have  no  duubt  im- | 
proved,  but  in  the  Chicago  Med.  Journ.  and  Exam.,  November,  1885,  Ann.  a/  Surif.^\ 
January,  1880,  four  cases  are  given  wliiuh  were  treated  by  him,  after  O'DwyerV  plan, 
of  wliicb  only  one  recovered. 
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these  cases.  Even  when  this  is  liquid  and  abundant,  I  fear  that  the 
tubes  •will  be  plugged;  when  the  expectoration  is  dr}',  thick,  and 
tenacious,  its  escape  must  surely  be  impossilde. 

Drawbacks:  (1)  The  tubes  are  likely  to  bocouie  plugged  ;  (2)  There 
is  very  great  difficulty  in  getting  children  to  tiike  suflicient  food,  as 
Bwallowing  is,  in  them  certainly,  much  embarrassed.  The  importance 
of  getting  sufficient  food  down  in  these  cases  lias  already  been  alluded 
to,  p.  357;  (3)  Part  of  what  liquids  are  taken  now  ou.sily  finds  its  way 
into  the  trachea  and   lungs;  (4)  The  tulie  may  he  coughed  out ;  (5) 

'The  facilities  for  extracting  membrane,  spraying  the  trachea,  etc.,  are 
much  fewer  than  after  tracheotomy. 

Mr.  Symonds,  in  a  summary*  of  the  results  of  O'Dwyer's  method, 

I  states  that  in  passing  the  tubes  membranes  may  be  pushed  down,  thus 
increasing  the  dyspnren,  and,  with  this  difficulty  before  us,  he  points 
out  that  it  will  be  wise,  when  making  use  of  intubation,  to  be  prepared 

[for  immediate  tracheotomy  ;  while  I  feel,  I  trust  sufficiently,  that  the 
TcsultH  of  tracheotomy  for  croup  admit  of  very  great  improvement,  I 
doubt  if  intul)ation  will  be  more  successful.  I  venture  to  think  that 
this  is  one  of  those  diseases  in  which  sufficient  attention  has  not  been 
paid  to  some  of  tlie  anatomical  surroundings.  I  shall,  perhaps,  be 
condemned  as  holding  a  pessimist's  views  when  I  say  that,  consid- 
ering the  narrowness  of  the  glottis,  its  proneness  to  si>asm,  the  ready 
downward  extension  of  the  disease,  the  age  and  rapid  exhaustion  of 
the  patients,  I  doubt  much  if  it  is  not  expecting  too  much  when  a 
larger  proportion  of  cures  are  looked  for  !u-re,  either  by  tracheotomy 
or,  still  less,  1  think,  by  tubage.     And  while  I  allow  that  I  liave  not 

Imyself  had  personal  experience  of  the  recent  modification  of  tubage, 
I  would  add  that  I  have  very  lately  seen  two  cases  in  which  the  ini- 

fproveil  nietliod  was  maile  use  of  with  much  ttMuijorary  irhit,  followed 
by  tracheotomy,  deferred,  but  ultimately  called  for,  and  by  fatal  results. 
'  OTHER  INDICATIONS  FOB  TBAOHEOTOMT. 

(i.)  Syphilitic  and  Tubercular  Ulceration. — Traclieotomy  is 
more  frequently  called  for  in  the  first  of  tlicsc,  in  which  also  it  is 
decidedly  more  useful.  The  conditions  which  demand  it  temporarily, 
are  oedema  of  tlie  glottis  setting  in  on  old  mischief,  fibroid  thickenings, 
which  may,  later,  yield  to  treatment,  and  more  permanently,  prob- 
ably, deep  ulceration,  necrosis,  and  cicatricial  contraction. 

In  tubercular  mischief  traclieotomy  rarely  gives  much  relief,  dysp- 
noea being  now  a  rarer  mi-sery  than  cough  and  difficulty  of  swallowing, 
both  of  which  are  conditions  which  may  be  intensified  by  the  pres- 
ence of  a  tube. 
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(ii.)  Malignant  Disease  of  the  Larynx.  — Here  tracheotomy 
ifl  often  called  for.  Till  statistics  of  extirpation  of  the  larynx  are  more 
complete,  the  question  which  of  these  modes  of  o[>erative  interference 
has  the  soundest  basis  must  remain  uncertain.  One  difficulty  alone 
which  besets  this  matter  is  scarcely  to  be  surmounted,  and  that  is  that 
an  iuercasing  number  of  cases  shows  that,  to  be  really  suco 
extirpation  <if  the  larynx  must  be  performed  early,  but  bow 
patients  will  submit  to  it  at  this  stage?  (p.  370). 

In  deciding  between  advising  a  palliative  tracheotomy  and  extirpa- 
tion of  the  larynx  the  surgeon  will  be  guided  by  the  condition  of  the 
disease  and  tbnt  of  the  patient.  The  latter  operation  can  alone  be 
justified  wlien  the  disease  is  strictl)'  localized.  Enlargement  of  the 
lymphatic  glands,  extension  of  the  disease,  especially  in  cases  of 
cinoma,  to  the  pharynx,  back  of  the  tongue  or  tonsil,  should  put 
operation  aside.  Again,  the  condition  of  the  patient,  how  far  he 
exhausted,  how  far  his  strength  is  sufficient  for  such  an  operation 
extirpation,  how  far  he  gains  ground  after  a  preliminary  tracheotomy, 
have  all  to  be  considered. 

(iii.)  Acute  Laryngitis. — The  rapidity  with  which  this  may 
a  fatal  course,  especially  after  exposure  to  cold  in  reduced  con 
tutions,  is  well  known.     If  treatment,  including  appUcation  of  stroi 
solution  of  silver  nitrate  and  scarification  of  the  aryteno-epigloltidei 
folds  and  adjacent  parts  fails  to  relieve  the  dyspnoea,  tracheotom; 
should  be  performed  at  once  to  meet  the  increasing  exhaustion 

liv.")  Certain  Spasmodic  AflFection8,—f., '7-,  Aortic  Aneurism 
and  Tetanus. — Owing  to  these  diseases  destroying  life,  usually  in 
otlier  ways,  tracheotomy  is  rarely  called  for  here.  Occasionally,  how- 
ever, the  laryngeal  dyspnoea  which  tliey  bring  about  calls  for  tbia 
operation. 

Probably  there  is  no  form  of  dyspnoea  more  agonizing  to  the  patiei 
or  more  distressing  to  the  friends,  than  that  which  may  accompany 
thoracic  aneurism.  The  surgeon,  however,  when  called  upon  to  per- 
form tracheotomy  in  one  of  these  terrible  cases,  must  remember  that 
the  dyspncTPa  may  be  trachetd  as  well  as  laryngeal  in  its  origin,  and 
that  it  is  in  the  latter  only  that  operation  will  give  relief. 

I  would  refer  my  rcfulers  on  this  point  to  one  of  Dr.  Bristowe's  in- 
teresting Lumleiun  Lectures,*  and  especially  to  this  passage:  "De- 
struction of  the  functional  activity  of  one  recurrent  laryngeal  nerve  i» 
attended  with,  of  course,  jtaralysis  of  the  corresponding  vocal  oo: 
(which  can  be  recognized  by  means  of  the  laryngoscope),  with  impair' 


*  Lanetl,  May  10, 1879.  Dr.  Bristowe  goes  on  to  show  that  the  exacerb&tioni  of 
drBi>n(Ea  in  narrowing^  of  the  trachea  may  be  due  partly  to  spasm  of  the  mosoular 
fibress  but  mainly  to  accitmnlatiun  of  mucu;<  below  the  narrowiug,  and  to  the  difficnllj 


of  dialodging  it  by  coughiag. 
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ent  of  the  musical  quality  of  the  voice,  and  apparently  with  some 
difficulty  of  swallowing,  owing  to  the  tendency  of  food  to  slip  into  the 
trachea,  but  is  certainly  not  necessarily  attended  with  etridor  or 
dyepnoea ;  in  the  second  place,  compression  of  the  trachea  involves 
stridor  and  dyspntjsa,  wliich  ia  oftttn  paroxysmal  and  ie  liuhle  tu  end 
in  sudden  deatl>,  but  does  not  itself  interfere  with  intonation  or  pho- 
ation,  excepting  in  so  far  aa  it  may  render  the  voice  weak  by 
diminishing  the  6upj)ly  of  wind  to  the  vocal  organ."  Aa  the  paryox- 
ysmal  nature  of  the  dy«pna?a  may  then  be  met  with  in  cases  of  press- 
re  on  the  air-tube  below  the  larynx  as  well  as  in  laryngeal  dyspnoea, 
tlie  chief  points  to  rely  on  will  be  the  result  of  a  laryngosi-ojiic  exami- 
nation, anti  the  freedom  of  the  lungs  and  air-tube  from  pressure.  Dr. 
11*  thinks  that  "the  absence  of  respiratory  excursions  of  the 
larynx  points  to  the  chief  impediment  being  below  the  glottis." 

With  regard  to  tracheotomy  in  tetanus,  the  same  warning  has  to  be 
given.  In  the  rarer  cai^es  in  which  tetanus  threatens  life  by  asphyxia 
and  not  by  exhaustion,  the  surgeon,  before  performing  tracheotomy, 
must  decide  where  lies  the  seat  of  the  asphyxia.  In  the  few  cases 
which  I  have  seen  in  which  asphyxia  closed  life  in  this  disease,  the 
asphyxia  was  due  to  spasm  of  the  muscles  of  respiration,  including 
the  muscles  of  inspiration  and  those  of  expiration — e.g.,  the  ab- 
dominal muscles  also.  The  fatal  spasm  thus,  usually,  not  lying 
in  the  larynx,  tracheotomy  seems  contraindicated,  unless  it  were 
done  with  the  object  of  relieving,  with  the  aid  of  artificial  respiration, 
that  congested,  gorged  condition  of  the  lungs  which  is  due  to  the  con- 
tinued spasm  of  the  muscles  of  resjiiration.  And  it  is  to  be  feared  that 
if  these  steps  were  taken,  the  gentle  violence  of  artificial  respiration 
would,  as  has  happened  with  tracheotomy  itself  m  this  disease,  only 
bring  on  a  final  and  fatal  spasm. 

(v.)  Scalds  of  the  Upper  Aperture  of  the  Larynx.— Tra- 
cheotomy is  here  usually  dt'lerred  till  late,  and  its  want  of  success  is 
well  known.  This  is  not,  however,  an  instance  of  cause  and  efl'ect,  the 
mortality  in  these  cases  being  rather  due  to  the  shock,  pain,  and  ina- 
bility to  take  sufficient  food.  Unless  the  case  is  seen  late,  tracheotomy 
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•  Clin.  Soe.  Trane.,  toI.  xix.  p.  82.  Quoting  from  (Jerliardt  {Ltkrh.  d.  Ausc.,  Tubin- 
gen, 1871 ),  Dr.  H»ll  poiiila  out  that  in  a  case  of  aortic  aneurisiu  tlie  following  causes 
for  dyspnoea  (Dr.  Powell,  Keynolda's  Sy»t.  of  Med,,  vol.  v.  p.  32)  umy  all  be  ]pre8ent 
together:    (1)  Undoubted  pareeis  of  the  abductorti  of  tlie  cordg.    (2)  Tfiuiigh  the  po«t- 

irtem  mny  "not  hIiow  any  very  difllinct  liiilgiiig  inwardn  of  the  Inieheu,  (he  aorta 
mod  0ac  being  emptie<i  of  blood,  yet  I  can  reoilily  believe  tbut  dnring  life,  when  these 
ports  were  distended  with  hlotMl,  eonsfderable  preasiire  wiis  exerted  on  the  trniliea,  and 
that  this  narrowing  led  to  accumulation  of  tlie  tough  mucus  whicii  st»  buthered  the 
patient."  (3)  Gairdner  (C'tin.  Med.,  p.  48(j)  states  thai  {wroxysms  of  dyspnrea,  cloHgly 
reseoibliog  thoM  of  iwLhmB,  way  be  ocuiaioned  by  compression  of  one  of  the  pulmunarj 
plexusee. 
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should  not  be  performed  in  the^e  cases  till  a  trial  has  been  made  of 
scarification,  or  rather  of  acupuncture,  by  means  of  a  guarded  bistoury 
point,  of  th«  mucous  membrane  of  the  epiglottis  and  the  gloseo-epi- 
glottidean  and  aryteno-epiglottidean  folds,  the  left  fore-finger  guidiQ(r 
the  point  of  the  instrument.  In  doing  this,  tlie  surgeon  must  remem- 
ber the  amount  of  dyspntpa  which  is  already  present,  and  the  cer- 
taint}'  that  this  will  V)e  increased  by  the  struggles  of  the  child,  by  the 
finger  cr»initig  in  contact  with  these  intlamed  parts,  and  at  any  moment 
the  cliild  must  be  turned  on  its  side,  artificial  respiration  performed, 
or  even  tracheotomy  resorted  to. 

(vi.)  Foreign  Bodies  in  the  Air-passages. — We  will  suppose 
a  chilli  brtiuglit  to  the  surgeon  with  a  history  of  having  swallowed  one 
of  the  usual  foreign  bodies.    Two  questions  now  call  for  an  answer. 

(1)  Is  there  a  foreign  body  at  all  in  any  part  of  the  air-passages?  and 

(2)  if  so,  where  is  it?  In  regard  to  the  first  question,  it  is  well  to 
remember  that  the  history  is  often  far  from  clear,  especially  in  children, 
and  the  symptoms  by  no  me.ins  as  obvious  as  they  are  often  described 
to  be.  Thus,  the  chief  aids  in  distinguishing  the  entrance  of  a  foreign 
body  from  such  a  disease  a§  membranous  laryngitis  are  tlie  sudden 
onset  and,  not  unfrequently,  the  well-marketl  intermissions.  The 
symptoms  characteristic  of  the  entrance  of  a  foreign  body  into  the 
larynx— viz.,  the  urgent  dyspmea,  the  cyanosis,  the  struggling  aguiust 
impending  death — may  not  be  got  at  on  account  of  the  youUi  of  the 
patient,  or  because  no  one  saw  the  onset ;  while  if  the  body  has  passed 
from  the  larynx  into  the  trachea,  or  into  one  bronchus,  the  dyspntea, 
brassy  cough,  and  alteration  in  the  voice,  may  all  have  disappeared 
before  the  surgeon  sees  the  child,  and  yet  he  will  be  expected  to  give 
a  definite  opinion.  Again,  the  boily  may  have  been  coughed  up,  .ind 
perhaps  swallowed.  Again,  in  a<lult8,  usually  hysterical  and  egotis- 
tical women,  wlio  come  with  a  history  of  cancer,  dysphagia,  owing  to 
a  pin  which  they  aver  to  be  in  their  throats,  the  diagnosis  will  l)e  far 
from  easy.* 

Having  settled  that  a  foreign  body  is  really  present,  the  surgeon, 
unless  tracheotomy  is  urgently  called  for,  tries  to  decide  where  the 
body  is  lodged.  A  careful  examination  should  be  made  with  a  good 
liglit  and  with  the  finger  in  the  fauces,  and  with  the  laryngoscope  when 
feasible,  any  information  about  the  size  and  nature  of  the  body  having 
been  previously  obtained. 

(a)  A  large  or  irregular  body,  such  as  bolted — 'n:,  unmasticated — 
food,  or  artificial  teeth,  usually  lodge  above  the  upjier  aperture  of  the 
larynx,  and  cause  urgent  and  often  fatal  dyspntva.     If,  however,  the 

*  I  would  refer  my  readen  to  some  instructive  remarks  bv  Mr,  Lund  on  ihedelunre 
imprflMions  which  maj  arise  from  the  imagined  swallowing  of  false  teeth,  etc.  {HtmL 
Leet^  18&fi,  p.  34.) 
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first  attack  be  survived,  bodies  of  considerable  size — e.g.,  a  plate  with 
one  or  two  false  teeth,  or  halfpenniee — have  been  known  to  lodge  near 
the  base  of  the  epiglottis  and  aryteno-epiglottideon  folds  for  a  very 
considerable  time. 

Such  cases  Bhould  he  treated  by  laryngotomy  to  meet  the  urgent 
dyspnoea,  and  extraction  of  the  bodies  either  by  the  finger,  or  appro- 
priate forceps,  or  probangs. 

(/9,i  A  small  und  light  body — e.g.,  a  bead,  a  pen,  or  more  likely  an 
irregular  one,  as  a  bit  of  nutshell — may  stick  in  the  rima  or  ventricle 
of  the  larynx.  If  the  first  urgent  symptoms  pass  off  without  opera- 
tion,* the  position  of  Ihe  body  will  he  pointed  to  by  the  shortiiess  of 
the  intermissions  between  the  att^icks  of  spasm,  and  by  the  pain  and 
the  marked  alteration  of  the  voice. 

The  treatment,  here,  would  be  first  to  perforin  a  high  tracheotomy, 
«nrl  to  dislodge  the  body  from  belnw  with  a  female  catheter  or  l^ongie 
of  appropriate  size,  the  cricoid  cartilage  being  divided  if  needful.f  If 
the  body  cannot  be  dislodged  in  this  way,  a  partial  or  complete  thy- 
rotoniy  (p.  345)  must  be  pertcirmed. 

(jr)  If  the  body  pass  through  the  larynx  it  will  depend  mainly  on  its 
outline  and  weight  whether  it  remain  in  tlie  trachea  or  pass  into  one 
of  the  bronchi.  Thus,  if  it  is  light  and  smooth — e.g.,  a  cherry-stone — 
it  may  fre<juently  shift  it^  position,  and  then,  from  time  to  time  rising 
into  the  larynx,  cfiuse  spasm,  ami  thus  attacks  of  urgent  dyspneea, 
with  paroxysmal  cough  and  temporary  aphonia. 

In  such  cases  tracheotomy  should  he  perfonne<l  with  a  free  opening 
into  the  air-tube,  this  being  kept  open  by  wire  ligatures  passed  through 
the  edges  of  the  wound  and  tied  behind  the  neck,  or  a  dilator  such  as 
Mr.  Golding  Bird's  may  be  inserted. 

(d;  If  the  body  is  smooth  and  heavier  it  will  probably'  fall  into  one 
of  the  bronchi.    This  subject  is  next  dealt  with  separately. 

FOREIGN  BODIES  IN  THE  BRONCHI. 

Amongst  tli^e  may  be  tracheotomy  tubes,!  especially  ill-made  ones, 
tubes  worn  too  long,  particularly  if  a  low  operation  has  been  done 

*  Occasionally,  when  the  body  is  in  the  ventrirle,  the  consequences  may  be  very 
slight  for  a  long  time,  especially  if  it  is  smooth  and  soon  cualed  with  mucus  and  imrtly 
eDcapeiilcii.  Mr.  Diirhom  (Sytt.  Surg.,  vol.  i.  p.  760)  mentiona  a  case  of  Dfesauk's,  in 
which  n  patient,  witli  acherry-«lonein  one  of  the  ventricles,  refused  operation  and  lived 
for  two  years,  deaili  then  Inkiitg  pliice  fmni  laryngeal  di^sea^c. 

f  Id  adullK,  attempts  at  removal  with  the  laryngoscope  and  laryngeal  forct'iis,  aided 
by  a  20  per  cent,  solution  of  cocaine  may  be  successfid. 

J  Dr.  Cohen  (Inter.  Enofel-  Surgery,  vol.  v.  p.  665)  thiiH  speaks  of  the  frequency  with 
which  these  bodies  Lave  nlipped  in  when  ill- made  or  corroded:  "This  source  nf  the 
accident,  so  readily  avoided  by  proper  circumspection  and  admonition,  is  so  inex- 
cusable that  I  desire  to  emphasize  the  point  with  i^uitc  a.a  array  of  references :  Porter, 
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(p.  351);  pebbles;  fruit  stones;  part  of  toy-whisilee ;  pieces  of  not 
Bhella ;  etc.,  etc. 

Site  of  Lodgment. — It  has  been  shown  by  Mr.  Goodall  that,  owing  to , 
the  septum  being  a  little  to  the  left  and  the  right  bronchus  the  larger|| 
th«'  foreign  body  usually  lodges  in  this.    According  to  M.  Bourdillat'i 
statistics  *  out  of  156  oases  of  impaction  8tj  were  in  the  trachea,  35  a 
the  larynx,  26  in  the  right  bronchus,  and  15  in  the  lefL  Out  of  21 
analyzed  by  Prof.  Gross,!  in  which  death  took  place  without  opei 
and  without  expulsion  of  the  foreign  body,  in  4  the  foreign  sul 
was  situated   in  the  larynx;    in   1  partly  in  the  trachea,   partlj 
in  the  larynx ;    in  3  in  the  trachea ;  in  I  in  the  right  bronchial'' 
tube;  in  1  in  the  lung;  in  9  in  the  right  pleural  cavity.     Out  of 
42  cases  subjected  to  operation  and  general  treatment,  the  extraneous 
substance  wjis  .situated  twice  ixjsitively,  and  11  times  probably,  in  thej 
right  bronchial  tube,  4  times  certainly,  and  4  times  probably,  in  th« 
left  broncliua  tube ;  7  times  in  the  trachea  and  14  limes  in  tlie  laryu) 
From  these  statistics  it  would  appear  that  tlie  trachea.,  larynx,  aat 
right  bronchus  are  the  most  likely  places  in  which  a  foreign  body  will  ( 
be  arrested. 

Evidence  of  a  foreign  Body  having  lodged  in  a  J?ronc^a«.— Perhapi^ 
there  may  be  a  history  of  a  foreign  body  in  the  mouth ;  pain  dull, and 
heavy  beliind  sternum,  at  about  its  junction  with  the  second  right] 
costid  cartilage;!  shortness  of  breath,  cough,  expectoration;  more  ot 
less  diminution  of  breath  sounds  over  a  portion  of  the  chest-wall;) 
riles ;  increased  breath  sounds  nn  the  opposite  side ;  and,  later  on,  evi- 
dence of  inflammation  and  destruction  of  lung-tissue. 

On  tk«  Larynx  and  Traehta,  p.  144  ;  Grom,  Fotrign  Bodies  in  the  Air  Pamagta,  p.  835; 
Albert,  Ank.  f.  Clin.  Chir.,  Bd.  viii.  s.  177  ;  Waters,  Bril.  Med.  Joum.,  vol.  i.  lf<6(J,  p. 
141 ;  BoMon  Med.  and  Surg.  Jovm.,  Feliruary  23,  1871 ;  Buck,  IVfttw.  y<v  York  Aead, 
Med.,  1870;  Pick,  Trana.  Path.  Sor.,  1870,  p.  416;  Ogle,  Med.  Time*  and  Giu.,  m% 
vol.  ii.  p.  631;  lIolth<inHe,  Lancet,  1872,  vol.  i.  p.  113;  Ogle  ftud  Lee,  Lnnai,  Wit 
vol.  I.  p.  ^1 ;  Hitlke,  Lancet,  1876,  vol.  ii.  p.  785 ;  Dttvjr,  Brit.  Med.  Joum.,  I.STft,  roLii, 
p.  45;  Biirow,  Bert.  Klin.  Woch.,  No.  36,  1876;  Thomloa,  IVaeheotomy,  p.  36;  HowM^ 
Laneel,  April  17,  1877." 

•  Colien,  loe.  tupra  eit ,  p.  668. 

t  Durbttiii,  Sy»l.  of  Sury.,  vol.  i.  p.  758. 

J  Tlie  division  of  the  Irachea  in  iipi)osite  the  npine  of  the  third,  in 
fuiirtl),  dorral  vertebra.^   In  I'mnt,  tiii^i  division  is  on  ihe  level  of  the  junctSnn 
first  vrith  llie  riecond  bone  of  (lie  stemuiu.     The  root  of  the  spine  of  the  scapula  is  oo  • 
level  willi  the  thinl  intemtHtnl  space.     .\  stetho«co(>«  placed  here  would  cover  ihs 
bronchus,  more  especial! v  the  right  (Holden). 

5  "Ohstnictlon  of  the  lefl  brtiiiclinH  tisimUy  produces  absence  of  reapiralioo  over  tli« 
entire  lung  nf  that  side,  but  oecluHitm  of  the  ri^ht  bronchus  iisuallv  prodnoes  ftbaenot 
of  respiriition  over  tJie  lower  loW  of  that  side  only,  the  division  of  the  bronchus  Uking 
place  nuich  nearer  the  bifureatiun.and  the  foreign  body  rarely  lodging  kbove  liie  poiat 
of  diriuion"  (Dr.  Cohen,  loe.  tupra  eit.,  p.  671). 
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Treatment. — A  low  tracheotomy  (p.  351)  should  be  performed  at 
once,  ami  with  us  fret'  nii  opfiiiiig  as  possible.  The  cdgos  of  the 
incised  trachea  being  held  opt-n  with  sutures  of  wire  (not  too  fine), 
inversion  and  succussion  should  be  tried,  and  the  raucous  membrane 
excited  with  a  feather  or  probe  in  ()rdcr  to  excite  cough. 

If  provided  with  suitabk-  instruments  (see  below),  the  surgeon  may 
at  once  proceed  to  atteni]*ts  at  extraction,  but  it  ia  well  to  remember 
the  fact  pointed  out  by  Mr.  Durham,*  that  in  a  large  jiroportion  of 
llie  case?  whicb  have  done  w-ell,  expulsion  hus  not  bet-n  eflVcted  until 
some  time  after  the  operation.!  Whenever  a  fit  of  coughing  brings 
the  body  into  view,  the  next  inspirntion  will  draw  it  back  again,  so 
th.at  careful  watching  and  jirompt  u:^e  of  forceps,  etc.,  will  be  required. 

If  from  its  shape,  or  from  the  interval  wbich  has  elajfsed,  the  body 
is  too  firmly  impacted  to  be  expelled  by  exciting  coughing,  the  fol- 
lowing instrument*  should  be  resorted  to,viz. :  Gross's  flexible  Cierman- 
silver  traciieul  foree|)S,  long  and  slender  and  easih'  bent  into  any 
curve ;  or  Durhani's  forceps,  equally  flexible  and  giving  a  better  grip. 

Failing  the  above,  stout  silver  or  copper  wire  should  be  bent  into 
the  form  of  a  blunt  hook,  or  a  U>ng  jirohe  fii.^hinned  into  the  Kume 
shape. J  The  above  instruments  are  first  used  as  sounds  and  searchers, 
aided  by  the  forefinger,  which  can  be  paased  as  far  as  the  bifurcation 
of  the  trachea,  and  the  orifice  of  each  primary  bronchus,  aa  pointed 
out  by  Dr.  Sands. § 

The  operation  should  not  be  too  prolonged,  especially  if  the  parts 
are  inflamed  :  when  this  condition  has  subsidctl  spontjincous  expul- 
sion will  often  hike  place.  Annandale||  recommended  tbat  this  be 
promoted  by  the  patient's  taking  a  deep  inspiration  ;  the  surgeon  then 
closes  the  tracheotomy  wound  till  expiration,  thus  rendered  more 
violent,  follows  and  often  drives  out  the  body. 

*  Loe,  Kupra  «7.,  pp.  769-770. 

t  Tbiis,  in  a  case  of  Dr.  i^uiitli's  itt  Hiilifux  ( Lancet,  lS7fi,  veil.  Si.  p.  14^)  a  lioy,  aged 
eight,  swaJlowetl  a  whihtle  (as  thick  tw  ;i  pfiilujUtr,  nnd  nbntil  \  iueli  loii^i  on  Jiiniinry 
8;  it  mm  not  expelle<1l  t'\\\  ?kliiy  7,  tla-  cliilil  liaving,  for  the  previous  hix  week!<,  had 
increasing  cough  and  expeclomtion  with  irn'reasinji  enmciiuion.  The  child  recovered, 
and  Dr  Smith  dniwai  attention  to  the  fiict  ihnl,  owing  to  the  very  fliight  discoriirort,  it 
18  daiihtful  if  the  cause  wonhi  have  been  rccngnizctt  if  the  impacted  body  had  not  pro- 
duced a  whistling  sound,  and  thii8  demoiMrated  ittt  presence. 

X  Mr.  Hnlke  {LaHcti,  lK7t},  vol.  ii.  p.  7S.i)  iiHcd  a  lonif  piece  of  CJerniMn-hiiver  wire, 
one  eml  of  which  wns  Wnt  into  a  lihmt  hunk  ulKitil  i,  inrli  luri}^,  and  liic  wire  again 
bent  about  lA  inch  above  tlii«(,  :it  :ni  nngle  roii>;liIy  (wtiinHled  uf.  ihttt  whivit  the  right 
bronchus  and  irftcheu  im-lade.  The  other  tnd  was  lent  intn  a  lurge  lo«i[j.  the  pliuie  of 
which  coincided  with  thnl  of  tlie  tracheal  end  of  the  wire  beyond  the  nnglc,  and  thus 
allowed  it  to  he  guided  into  the  right  hronchiiH. 

2  Amer.  Clin.  Lett,,  vol.  ii-  p.  199,  Pntnum,  New  York,  1876.  Quoted  by  Mr,  Dur- 
ham, U>t.  tupra  eit.,  p.  771. 

II  Afed.  Times  and  Ous.,  February  27,  1876. 
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EXCISION  OF  THE  LARYNX,  PARTIAL  AND  COMPLETE 

(Figa.  81-83). 

Tlie  value  of  tliese  operations  is  still  «ub  jttdice;  much,  therefore,  of| 
tht;  following  will  require  coDfixmatiou : 

Indications. 

(1)  Sarcoma  and  carcinoma  of  the  larynx,  if  iDtm-lanrngeal.  Some] 
recommend  its  performance  in  the  above  affe-ctions  if  they  arc  extra- 
laryngeal  as  long  as  they  are  circumscribed  and  not  widely  infiltrating  I 
adjacent  structures  and  glands.*  Owing  to  the  persistency  with  which 
recurrence  will  take  place  in  these  casee  it  is  probable  that  extirpatioa; 
of  the  larynx  will  give  no  better  results  as  to  the  amount  of  real  relief! 
which  it  affords  than  a  palliative  tracheotomy,  which,  according  to 
gome  observers  {e.g.,  I^ennox  Browne,  vide  infra),  gives  a  j)rolongatioa 
of  life  amounting  to  two  and  a  half  years.    It  must  never  be  forgottea 
that  this  operation,  apart  from  the  qucstiou  of  relapse,  has  certaio 
special  risks  of  its  own— f.*/.,  shock,  septic  cellulitis,  etc.,  bronclioJ 
pneumonia — and  that  thu.s  an  early  extirpation  may,  if  fatal,  shorten! 
a  life  materially.    Furthermore,  the  surgeon,  if  once  he  begin  an  extir-J 
pation  in  these  cases  of  extra-laryngeal  growth,  may  not  know  wheoj 
to  stop,  owing  to  the  extent  of  the  disease.f 

Dr.  Newman,  in  two  very  interesting  lectures  on  Tumors  of  the] 
Larynx,!  speaks  thus  of  the  indications  for  the  operation  in  malignant  I 
disease;  "  Laryngeal  carcinomat^i  are,  as  a  rule,  intrinsic  for  a  con-j 
siderable  period,  and  therefore  the  time  during  which  the  operation 
may  be  performed  is  considerable,  but,  notwithstanding,  it  is  of  thai 
utmost  importance  that,  if  the  operation  is  to  be  performed  at  all,  it  j 
should  be  undertaken  as  soon  as  the  disease  is  recognized. §     When 


*  In  Aome  esses  this  caa  only  be  told  during  ihe  openiioii,  m  in  a  case  of  Hr. 
Holmes's  (BrU-  Med.  Joum.,  1884,  vol.  ii.p.  809),  in  which  »l  the  lime  of  ihe  opentioo 
part  of  the  epitheliotnai  wiu  fonnd  to  lie  outetide  the  larvnx,  extending  upwarda. 

t  Thus  Cssemy  (qiiotefl  by  Dr.  ffewmnn,  toe.  infra  cit.}  in  a  ease  of  Ijmpho-aarooma, 
vhich   bnd   perfomted   ihe  ihrroid  cartilage  and  involved  the  neighboring  glands, 
operated  repentctlly.    T))e  internal  and  external  caivtidB,  the  internal  jugular,  and  the  i 
YNgua  were  divided,  and  the  patient  died  fifleen  mooth»  after  the  primarj  opention. 

t  Brit.  Mtd.  Journ.,  iHHti,  vol   i.  p.  868. 

{  On  this  subject  the  difEfuhy  of  always  recognizing  carcinoma — a  matter  to  vrhicli 
a  well  known  tatse  Usu^  lutely  drawn  niiK-h  attention — Dr.  Semon  made  noiue  weight* 
retnarlcH  at  the  International  Medical  Cuogress  in  1^81  ( TVoiu.,  vol.  iii,  p.  264).  "\Vbn,{ 
in  a  large  pro[iortion  of  these  OHSot),  wiill  tnke  upon  himself  to  diagnosticate  early  and  I 
po8ilively  i-arcinuma?  and  who,  again,  if  cnrcinoma  is  diagnosticated,  will  nay  pwi- 
lively  whether  it  is  in  an  early  or  more  advanted  stage?"  The  tipeaker  went  on  to 
[HUTit  tiiil  tluit  not  otily  is  l)ic  larynguscopic  diJferential  diagnosis  ofieti  exi-ee<tinglT 
difficult  for  a  Umg  time,  but  that  in  a  large  profHiriioii  of  caoeit  the  administration  of 
pota-ssinm  iodide  prwlii«e«  an  imprnvenient,  awl,  in  some,  apparently  even  n  teui^M^rary 
arrest  of  the  di»ea«e.     With  regard  to  iJie  second  queelion — "  la  !l  always  puaaible  to 
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fthe  disease  is  nssociatcd  with  infiltration  of  lymphatic  glands,  or  if  the 
primary  tumor  be  extrinsic  *  or  if  tliere  be  persistent  bronchitis  or 
pulmonary  catarrh,  an  operation  is  contraindicated  ;  for  if  it  be  per- 

I formed  in  such  cases,  not  only  may  tlie  patient  be  deprived  of  the 
email  remnant  of  life  left  to  him,  but  the  chances  of  eradicating  the 
disease  are  very  remote,  Cases  are  on  record  in  whicli,  bcs*ides  the 
larynx,  portions  of  the  tJiyroid  gland,  trachea,  oesophagus,  and  pliar- 
ynx  have  been  extirpated,  but  the  results  are  far  from  encourajzing, 
Bot  only  on  account  of  the  immediate  dangers  of  the  operation,  but 
Also  fi'om  tlie  fact  that  recurrence  takes  place  in  a  limited  time." 
In  ilcciding  as  to  whether  the  disease  is  extra-la ryngeal  the  sturgeon 
^^will  be  aided  l»y  observing  whether  the  larynx  moves  in  deglulition,f 
^■iind  from  side  to  side,  whether  the  glands  are  enlarged,  and  by  infor- 
^^iiation  gained  by  the  finger  passed  from  the  mouth,  and  of  course  by 
^ftlio  rate  of  the  changes  observed  with  the  laryngoscope. 

That  malignant  disease  of  the  larynx  can  be  occasionally  removed 
with  great  benefit  to  the  patient,  even  when  the  glands  outside  are 
clearly  involved,  is  shown  by  Dr.  Gerster's  case,  quoted  at  p.  381. 

Mr.  H.  MorrisJ  showed,  from  a  case  which   he  brought  before  the 

Clinical  Society,  that  removal  of  the  larynx  might  be  called  for  in 

see  where  a  palliative  tracheotomy  had  been  done;  but  owing  to 

le  downward  extension  of  the  growth,  the  trueheutumy-tube  beeinn- 

a  source  of  continual  irritation  and  distress,  though  absolutely 

Bsary  for  respiration,  the  sup]iurative  citugh  and  dyspmiea  could 

'not  be  relieved  1)V  otlier  means.    The  {citicnt,  a  mnn  of  fifty-nine, 

sank  on  the  eighth  day  from  exluiustion.     The  whole  of  the  growtiis 

had  been  removed,  and  there  were  no  secondary  deposits. 

A  valuable  contribution  haa  been  lately  made  to  the  statistiea  of 


decide  whether  the  carcinoma  in  in  an  etirl y  or  ndvanced  stage — it ,  hits  or  hiis  not  aa 
infection  of  the  neighboring  parts  alrenrly  taken  place?"  Dr.  i*erinin  qiiiiltHi  an 
instructive  case  of  a  pMlient,  aged  sixty,  who,  iiaving  Jiad  KypliiliH  twenty  years  hefore, 
began  to  Ruffer  fn)ui  his  llironi  in  Uftol)€r,  18y0.     The  diiignoais  remained  long  doitlii- 

Ifnl  between  ^peciKc  perichondritis  and  cnrcinnma,  potassium  iodide  not  yieltiing 
decisive  restilt«.  It  woei  not  till  early  in  March,  1881,  that  the  diagnosis  of  carciiiunm 
0Oald  be  actually  established,  and  at  tlii8  Lirne  the  eervii'ul  lyiuphnticH  bi-cnineslighily 
hardened,  bnl  not  perceptibly  enlarged.  On  March  9  tracbeutomy  wmh  required,  and 
txaclly  one  vcek  nfUr  the  ojteratimi  a  swelling  of  the  size  of  a  hn?.el-mit,  quickly  intirejis- 
log,  appeared  behind  the  right  MlernK-ma.sloid.  Dr.  Seinoii  }K>iiitaout  that  if  extirpation 
had  Iteen  performed  instead  of  tmcheoloniy  there  would  have  been  a  recurrence  within 
one  week  of  the  operation. 

*  E.g.,  contmencing  in  the  pharynx  and  involving  the  larynx  aecoBdariJj  by  invad- 
ing  the  epiglottis  or  aryteno-epiglotlidean  foUfa. 

t  It  i»  noteworthy  tiiat  the  liirynx  (nay  be  movable  and  yet  the  pharynx  be  impli- 
.cated,  Ba  in  a  case  reporteil  by  Hurgeoii-Major  McLeod  {Lancet,  April  2t>,  1884). 
t  BrU.  Med.  J(mm.,  1886,  vol.  ii.  p.  976. 
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this  subject  by  Mr.  Butlin  *  from  whose  book  the  following  qaotatioi 
are  taken : 

*'ifnrtftlity  Dut  U)  Ou  Operation. — In  reepect  to  thia  question,  the 
moet  valuable  information  may  be  obtained  from  the  very  complete 
tables  of  Hahn.  In  theBe  then*  are  seventy-four  cases  of  excision 
the  entire  larynx  for  new  growths,  but  three  of  the  seventy-four  nn 
be  excluded  from  consideration,  because  the  disease  for  vrhich 
larynx  was  removed  wa."  neither  sarcomatous  nor  carcinomatnt 
(tuberculosis,  papilloniata,  and  polypi").  Of  the  seventy-one  patient 
twenty-five  died  within  the  first  fortnight,  and  five  within  six  or  sei 
weeks  of  the  operation.  Death  was  due,  in  the  very  large  raajorit 
to  pneumonia  or  purulent  bronchitis,  and  was  not  in  any  case  due 
recurrence  of  the  disease.  There  appears,  therefore,  to  be  a  niortalit] 
of  about  40  per  cent.,  directly  due  to  the  operation  itself.  But  this  vf 
only  a  partial  statement  of  the  actual  facts.  To  obtain  a  more  accu- 
rate knowledge,  it  is  necessary  to  consider  separately  the  cases  of 
Barcoma  and  of  carcinoma,  for  not  one  of  the  patients  whc*se  larynx 
was  removed  on  account  of  sarcoma  died.  This  may  be,  of  course,  a 
mere  accident,  and  a  much  larger  number  of  cases  may  give  a  very 
different  result 

"  There  remain,  then,  sixty-five  cases  in  which  the  larynx  was  en- 
tirely removed  on  account  of  carcinoma,  nnd,  of  these,  thirty  were 
fatal  from  the  immediate,  or  almost  immediate,  results  of  the  operadoo 
— a  very  enormous  mortality,  which  can  only  be  justified  by  a  bril- 
liant success  on  the  side  of  complete  cure 

"  A  study  of  the  nine  cases  in  Hahn's  tables,  in  which  only  a  par^ 
tial  excision  was  performed,  may  perhaps  throw  some  light  on  the 
enormous  mortality  due  to  the  major  operation.  In  every  one 
them,  one-half  of  the  larynx  was  removed — in  seven  for  carcinoma,! 
two  for  sarcoma — and  only  one  patient  died  from  the  direct  effects  of 
the  operation,  a  person  who  had  made  admirable  progress  until 
twelfth  day,  when  sudden  and  unexpected  death  took  place,  apf 
ently  from  some  unknown  cause.  Here,  again,  the  number  of  ca 
is  too  small  to  admit  of  a  comparison  between  them  and  the  cases 
removal  of  tlie  entire  larynx  for  carcinoma,  but  the  diflerence  is  so 
striking  that  one  cannot  but  draw  from  it  the  conclusion  that 
severity  of  the  operation  must  have  much  to  do  with  the  greater  mc 
tality.  To  this,  however,  must  be  added  the  better  position  of 
parts  after  partial  excision,  and  the  greater  ease  with  whicit 
patients  can  be  fed,  and,  no  doubt,  the  less  extensive  nature  of 
disease  before  operation. 

^'^  Cures  Diif  to  Operation. — It  will  be  convenient,  first,  to     niiir.le 
the  sarcomas,  on  account  of  their  small  number  and  tlie  • ,  -. 

*  Oper.  Surg,  of  ilaiiy.  Dit.,  p.  192. 
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wluch  un  analysis  may  bo  made  of  them.  We  have  records  of  six 
cumi)Iete  and  two  partial  cxciHions  for  sarcomatous  tumors.  The 
furtlior  liistory  i>f  five  nf  the  six  is  known.  Two  died  with  recur- 
rence of  the  disease — one  at  the  end  of  seven,  and  the  otlier  at  the 
end  of  fifteen,  mouths.  Of  tiio  n-maining  three,  one  was  quite  well 
and  free  from  disease  six  years  after  the  ojieration,  the  second,  two 
years  after  the  excision,  and  thv  thirii  died  of  phthisis  a  year  and  a 
half  after  the  removal  of  the  larynx,  without  any  sign  of  recurrence  of 
the  disease.  In  these  cases  the  operations  had  heen  very  extensive,  and 
had  included  the  removal  of  parts  outside  the  larynx  as  well  iis  of  the 
larynx  itself.  In  t!ie  two  instances  in  wluch  the  excision  was  partial, 
and  concerned  half  the  larynx,  the  result  of  one  was  that  the  [laticnt  died 
ten  months  after  the  operation  of  intlanimation  of  the  lunj^s  or  pleura, 
without  any  appearance  of  recurrence,  although  the  operatiini  in- 
cluded the  removal  of  the  side  of  the  pharynx  and  base  of  the  tongue. 
In  the  other  case  there  was  no  recurrence  some  time  after  the  opera- 
tion, but  the  length  of  time  is  not  stated. 

'*  Far  otherwise  are  the  results  when  we  come  to  consider  the  exci- 
sion of  the  larynx  for  carcinoma.  It  has  l)een  already  shown  that 
thirty  of  the  sixty-five  i)atients  for  whom  complete  excision  was  per- 
formed died  of  the  operation.  Of  the  remaining  tliirty-live,  twenty 
are  known  to  havesutlered  from  recurrence  and  to  have  died  within 
a  few  months  of  the  operation.  The  duration  of  life  varied  from  three 
to  nine  months,  thirteen  nf  the  twenty  dying  within  the  first  six 
months.  There  remain,  therefore,  fifteen  patients  to  account  for.  In 
one  case  the  furtiier  result  was  unknown  ;  two  })alients  died  of  pneu- 
monia at  the  end  of  three  and  four  munths  respectively,  ajiparently 
in  both  instances  without  recurrence.  lu  five  of  the  remaining  twelve 
cases,  less  than  a  year  had  elapsed  between  the  operation  and  the  last 
re|>ort.  There  are,  then,  seven  patients  alive  without  recurrence  at 
j>eriods  respectively  of  fourteen,  sixteen,  sixteen,  seventeen,  eighteen, 
nineteen  months,  and  four  years.  Even  the  most  ardent  admirer  of 
active  interference  in  cases  of  malignant  disease  can  scarcely  regard 
these  results  as  satisfactory,  for  uuly  one  jwitient  can  be  chunied  as 
cured  by  the  operation.  The  talde  of  seven  jtartiai  excisions,  altliough 
itcontaiiiis  only  one  death  which  could  in  any  way  be  attributed  di- 
rectly to  operation,  is  not  very  attractive.  Three  of  the  six  patients 
died  of  recurrence  of  the  disease — one  at  the  end  of  three,  one  at  six, 
and  one  at  seventeen  montiis.  There  was  no  recurrence  in  the  re- 
maining three  cases,  but  only  fourteen  months  had  elapsed  in  one, 
eleven  months  in  the  secontl,  and  an  unknown  time  in  the  third. 

''  It  is  only  fair,  in  the  consideration  of  these  results  of  excisirm  of 
the  larynx  for  carcinoma,  to  suy  tluit  there  does  not  appear  to  have 
been  any  great  care  in  the  selection  of  fit  caees  for  operation,    The 
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estAblishment  of  the  diagnosis  of  laryngeal  cancer  seem?,  in  a  lari 
nuinl>«r  of  instances,  to  have  sufficed,  and  the  patient  was  forthwitttj 
suVtmitted  to  operation.     Further,  some,  if  not  many,  of  the  patien 
were  greatly  weakened  by  the  eft'ecta  of  the  disease,  and  were  not  fi 
to  undergo  even  a  gentle  surgical  operation,  much  less  an  operation 
reriuiring  really  a  strong  constitution.     Better  results  may  in  future 
certainly  be  obtained  by  performing  the  operation  with  the  help  of 
Hahn's  tube,  performing  a  preliminary  tracheotomy  some  days  befo: 
the  excision  in  those  cases  in  which  the  patient  is  exhausted  by  long- 
continued  dyspnosa,  and  feeding  through  a  tube  and  funnel  during 
the  first  days  (or  longer  if  need  be)  after  the  operation. 

"  And  better  results  may,  I  am  sure,  be  obtained,  so  far  as  the  care 
of  the  patient  is  concerned,  by  selecting  cAses  of  intrinsic  carcinoma, 
and  rejecting  all  cases,  whellier  of  intrinsic  or  extrinsic  carcinoma,  in 
which  there  is  associated  aflection  of  the  lymphatic  glands." 

(2)  A  few  cases  may  arise  in  which  there  is  no  maligauiit  disease, 
but  the  laryngeal  cavity  is  destroyed,  and  n  constant  source  of  disoum- 
fort  and  danger.    Thus,  in  Dr.  Henry  Watson's  case,*  a  gentlema; 
aged  thirty-six,  palliative  tracheotomy  had  been  performed  to  reli 
the  ulceration  of  tertiary  syphilis.     The  larynx  healed,  but  the  puck 
ering  gave  rise  to  a  condition  of  matters  by  which  some  portion  of 
fluid  nutriment  and  saliva  made  its  way  into  the  trachea  and 
sioned  fits  of  spasmodic  cough.    Feeding  by  the  tube  did  not  prev« 
the  saliva  from  passing  down,  and,  in  almost  every  in6ti»ne«,  on  i 
withdrawal  some  fluid  regurgitated  an<I  some  part  of  it  passed  inlt» 
trachea,  etc.     The  patient  rallied  from  the  operation  for  removal 
the  larynx,  but  died  some  weeks  afterwards  from  pneumonia. 

Both  in  this  case  and  one  in  which  Rubio,  of  Madrid.f  removed  the 
larynx  for  necrosis  of  the  Cixrtilages  in  a  man  aged  forty-one,  with  a 
fatal  result  on  the  fifth  day,  there  was  great  debility  before  the  opera- 
tion. With  regard  to  this  grouj)  of  cases,  Dr.  Foulis  remarked,  "May 
we  excise  the  larynx  as  we  would  a  knee-joint  when  it  is  hopclceelj 
thickened  and  ulcerated?  When  the  breathing  and  voice  are  i 
peded,  and  the  parts  are  no  longer  capalde  of  distension  by  dilatation, 
it  appears  to  me  that  the  diseased  larynx  may  be  properly  rem 
and  replaced  by  an  artificial  one." 

As  to  the  propriety  of  reiiioviug  part  of  the  larynx  in  these  cases 
stenosis  and  ulceration,  Dr.  Fuulis  did  not  fiwor  it,  as  two  cases  m 
which  he  had  performed  a  mo<Iifie<l  operation  of  this  kind  did  not  do 
well,  one  dying  of  diabetes,  and  the  other  developing  perichondritis 
and  dying  in  three  months.    The  operation  does  not,  however,  seem 


'4 


•  Quoted  by  Dr.  Foiiliii,  Tront.  InUmaL  Med.  Oongr^  1881,  yol.  Hi.  p.  251 
t  Foulis,  loc  tupra  eit.,  p.  252. 
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to  have  been,  in  either  case,  what  is  now  considorod  parliiil  rctuoval 
of  the  larynx. 

(3)  It  is  possible  that  excision  of  the  hirynx  may,  in  the  future,  be 
performed  as  part  of  an  operation  fur  removal  of  a  thyroid  gland  the 
eite  of  malignant  disease.  It  is  well-known  how  fatal  removal  of  the 
thyroid  gland  often  is  in  these  cases  from  interference  with  the  recur- 
rent laryngeal,  injury  to  which  is  often  unavoidable.  IL  has  been 
suggested*  that,  in  these  cases,  if  it  will  facilitate  extirpation  of  the 
mali}rnant  disease,  or  if  there  is  reason  to  think  that  the  above  nerve 
has  been  injured,  the  larynx  be  removed,  tlnis  not  unly  giving  more 
room  for  dealing  with  the  original  disease,  hut  also  for  removing  a 
fertile  source  of  dyspnoea  and  spasm. 

Operation. 

Preliminary  Tracheotomy. — Thi.«  should  he  done  a  week  at  least  before 
the  operation  for  excision.  The  advantages  are  that:  (1 )  The  patient 
gets  used  to  breathing  through  an  artificial  apparatus.  (2)  The  easier 
breathing  will  improve  his  general  health.  (3)  The  lungs,  being  less 
engorged  after  thus  receiving  air  freely,  will  be  less  likely  to  become 
the  seat  of  broncho-pneumonia.  {A)  When  the  operation  is  performed 
less  time  will  he  taken  up,  and  im  lilfmd  will  enter  from  this  source, 
(o)  The  tracliea  will  have  In-eonie  iidlrerent  to  llie  :;kin,  and  thus  tends 
less  to  fall  away  when  the  Ijirynx  is  severed  from  it,  so  preventing 
diffusion  of  pus. 

With  regard  to  the  site  of  the  tracheotomy,  it  should  be  luw  rather 
than  high,  for  if  done  high  up  (1 )  it  ruay  be  too  near  the  seat  of  the 
disease,  and  (2)  a  more  important  point,  if  a  high  operation  is  per- 
formed, the  lower  end  uf  the  exeision-wound  will  come  intu  parte 
infiltrated  and  altered,  and  thus  difficult  to  distinguish  at  a  very  criti- 
cal stage  of  the  operatiou.f 


*  Dr.  FouHb  (Ux.  fupra  eiU,  p-  25S1  qiiotee  briefly  a  case  of  Dr.  BIrclier'ti,  in  which 
a  scirrhous  thyroid  had  been  exoised  ;  six  months  liiier  reeurrunc*  totik  place,  and  ihe 
larynx  was  excised  wilh  piart  of  the  giitlet.  iJeiith  look  place  in  ten  day«  from  pneti- 
monia  and  gangrene  of  tlie  lung.  I'rnf.  Caselli  [Inter.  MM.  Contfr.,  ]8S1,  vol.  iii.  p. 
2(»2J  Btated  that  he  had  performed  pHrliiil  excision  of  the  larynx  in  llie  aise  fif  unenor- 
nicHiB  niyxo-fibro-vJiondroiiitt  of  llie  liyoi*!  imd  larynx,  (he  pntieni,  who  was  much 
exhausted,  dying  in  three  dny». 

t  On  tiiis  account  GiiHHenbnuOTpreferea  high  tracheotomy  with  horimndil  i>evernnce 
of  the  trachea  u.s  the  initial  ntep  in  laryugecloniy,  onin^  to  the  fiict  that  after  a  pre- 
liminary tracheotomy  the  tissues  become  »o  infiltrated  and  niRtted  that  they  are  leiss 
readily  recognizeil,  and  oIikj  complicate  the  detaohiiient  of  the  soft  parta  and  make 
hiemorrhage  more  serious.  On  this  (Kiint  Mr.  Biitliii's  argiimeni,  that  in  patients 
exhauMed  by  long-continued  dy^pqipii  there  ciiii  he  no  question  that  it  m  e-H^sential  to 
fluocesfi  that  tracheotomy  should  be  (>crfornieil  some  lime  previous  to  the  operation, 
will  carry  great  weight  wilh  most  surgeons. 
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While  the  above  is  believed  to  he  the  wiser  course,  some  have  had 
good  results  with  a  hifjh  operation,  i)erformed  before  or  at  the  same 
time  as  the  ronioviil  of  thf  larynx.  Thus  Mr.  Lennox  Browne  (/oc. 
inj'ro  cit.),  luivinj;  perrornu-ci  u  high  tracheotomy  (between  the  Becond 
and  third  rings),  introduced  Halm's  tumpon-cannula,  consisting  of  a 
tul>e  surrounded  with  compressed  sponge.*  Other  operators  have 
dispensed  with  tracheotomy  altojiether. 

The  patient  beinp  brought  under  the  inHuence  of  an  ana*sthetic 
given  ut  first  in  the  ordinary  way,  and,  later  on,  if  desired,  through 
the  tampon,  the  surfioon  njust  deeide  whether  he  will  perform  the 
operation  xvith  the  patient  in  the  usual  jmsition,  eutting  from  ahove 
downwards^  or  witli  the  liead  supported  in  the  position  dei>endent, 
pillows  being  placed  under  the  dorsal  spine,  the  incision  Ix?ing  now 
made  fnmi  below  upwards.f 

The  former  course,  if  the  tampon  to  be  used  is  a  reliable  one,  is 
probably  the  best,  the  tampon-oannula  of  Trendelenberg,  Dr.  Semon's 
modification  of  this  (Fig.  8fi),or  Dr.  Hahn's  t;iu)p<w  being  introduced 
instead  of  the  ordinary  tracheotomy  cannula.  If  no  tracheotomy  is 
performed  eitlier  some  time  previousily  or  inmu'diately  before  Ujo 
operation,  the  median  incision  being  made,  tlie  Iraeliea  is  usually  first 
isolated  and  divided,  and  then  a  large  tube  or  tampon-cannula  in- 
serted. 


I 


*  Cannule  witb  air  or  water  tampons  are  liable  to  the  serioiM  drawback  of  ftoddeo 
rapture.  Od  itiis  account  it  tteeiiiK  be«t  lo  iikci  ordinary  cannulie  Burn>iinil(>4l  with 
aseptic  sponge.  Mr.  Buiiin  prefers  the  iiibe  rcit>in mended  by  tialtn  for  tliei^e  rea«on»: 
(1)  It  conNitilB  of  un  inner  nnd  tin  uuier  liiLe,  ttie  inner  ut'  wliicli  is  the  lunger,  pro- 
jecting about  lA  iiu'hei*  in  (Voiii  of  ilit-  shit'M  i»o  iw  to  rendt<r  lliecnlrMnoe  of  blood  very 
untikelv.  In  unlcr  tu  prL-vent  tJii?*  |in>jeetiun  incinivt^niencing  the  o|)eralor,  it  is  made 
tu  bend  dovrn  parHliel  will)  the  trachea  befure  il  Bt«n<iti  out  at  a  right  angle  witb  the 
neck.  (2)  The  onter  tube  i»  pnrtly  covered  with  a  layer  of  conipredseii  ciMnge,  pre- 
viously conked  in  iodofortii  imd  ether  (1  in  7).  The  sjHjnge  i*  fastened  on  by  sutures 
and  by  «ilk  iichI  rotnul  itt<  upper  amt  lower  end.  (3i  Attout  ten  minutes  after  the 
intrcKliK'tioii  of  ilie  l^iiw  (lie  i<|Hi(igL'  i>welU  ii]i  frDm  ilie  abs<jrption  of  nioistnre.  and  tl>a 
entrtinre  of  liijuidH  into  (lie  trni<lieu  is  tIniH  prevented.  This  arn«nge(uent  of  spoogv 
seems  to  liuiii  the  lube  mi^re  sleiidtly  in  ponilion  (hau  the  india  rubber  Img  of  Trettde- 
lenljcrg'*  tampon,  which  is  liulde  to  become  »lip[iery,  and  which,  moreover,  uiay  but« 
during;  the  o(i«rution. 

f  Dr.  Colieii  (Uk.  infra,  cit.)  thus  slates  the  chief  merits  of  the  two  methods:  " Be- 
moral  from  above  downwards  in  (he  more  lediotis,  To  some  operators  it  ap|)ear»  to  be 
the  safer  plan,  inasmuch  as  it  eflTectively  avoids  all  risk  of  escape  of  blood  attti  other 
matierK  into  the  iracheal  extremity  of  a  severe<i  windpipe  during  the  imporuuit  sia^ 
of  the  dissection,  fur  the  severance  of  (he  larynx  from  the  (radiea  is  the  last  step  uf 
the  itfCM-ediire  instead  of  the  ttrst,  and  may  be  delayed  iintiS  all  hn-morrbage  is  under 
ContruL  The  opp<«ite  plan  is  said  to  possess  the  advauliige  ihat,  ibe  Imcliea  being 
taken  oire  of  in  the  first  instance,  the  openitor  can  pr<K:«'eil  mure  rtpidly,  and  be  re- 
lieved from  all  anxiety  aa  to  the  enirunce  of  blood  into  the  air-passages." 
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Dr.  Stmon's  nioiiSfleation  of  Trcndelenberg'i 
luiiipon-cttimula.'  -(Mnckpnzie.) 


If  the  operation  is  bufjuu  from  above,  an  incision  is  first  made  from 
the  lower  border  of  the  hyoid  bone  exactly  in  the  middle  line,  verti- 
cally down  to  the  level  of  the  firnt  or  second  ring  of  tlie  trachea,  and 
a  aecond  at  riyht   angles  to  the 
first,  either  at  the  level  of  the  hy-  ^^°'  ^^• 

«»id  bone  or  across  the  thyroid 
cjirtilagf,  in  either  case  passing 
outwards  to  the  stern o-mastoids. 
The  vertical  incision  should  go 
down  to  the  thyroid  and  cricnid 
cartilages  and  trachea.  The  soft 
})arts  over  the  thyroid  and  cri- 
coid are  then  raised  en  masse  by 
inserting  a  blunt  dissector  or  rasj)- 
ftt<iry  so  close  to  the  cartilages 
that  the  perichondrium  itself  is 
lifted  up  with  its  nihition  to  the  soft  parts  over  it  undisturbed.  This 
separation  is  carried  hack  as  far  as  the  middle  of  tlie  junction  of 
larynx  and  pharynx,  the  thyriiid  and  cricoid  cartilages  carefully 
severed  in  the  middle  line  with  stout  scissors  or  cutting  forceps,  the 
two  halves  separaled  with  retractors,  and  the  interior  examined  to  see 
if  partial  removal  of  the  larynx  will  be  sutlicient. 

The  above  metliod  of  working  very  close  tu  the  cartilages  with  a 
blunt  instrument  only  was  first  used  by  Mr.  lirownc  at  the  suggcslion 
of  Mr.  Henry  Morris;  it  has  the  conspicuovis  advantages  of  disturb- 
ing but  little  the  soft  parts  and  of  causing  but  trilling  hiemorrhage.f 

*  This  inBtmmenl  \h  thus  dewriWd  by  Hir  M.  Mni-ketiRie  (Di*.  d/  the  TItroai  nnd 
JViwf,  vol,  i.  p.  .516,  Fig.  107,  fiom  which  the  nbove  iJUistralion  is  taken) :  "  It  consJHts 
of  an  ordinarjT  iraclie<Hoiin-tiibf,  wliJi  a  brosu!  pmnve  rtinniuK'  rniinii  its  lower  lytremily 
ezt«rimlly.  This  groove  receives  n  Imllow  itKliaruliber  iiir-lielf,  w}ii*'h,  when  iiiiiii- 
flated,  ii*  AuhIi  with  the  surface  of  the  cnnniila.  A  tine  ciipillarv  silver  tiihe,  stthlered 
ituide  the  catiuula,  cuiiiniuiitoatet<  nt  one  oini  with  the  air-belt,  and,  nt  the  other,  0|K>ns 
near  the  anterior  orifice  of  the  cnnniiia.  T«)  tliiK  exiremity  is  iittnched  a  [lieof  of  elastic 
tubing  alK>ut  f,»  inches  in  length,  with  a  KtofKrtH'k  at  ils  free  ernl.  The  cniitinhi  hitving 
been  introduced  into  ilie  iruchen,  the  belt  is  inliiited  by  itieuiiN  of  ilie  iui)e,  nnd  the 
t<to[i<'<H.-k  turned  olF.  The  e.X(i;insion  uf  the  belt  blwks  iij)  tlie  npace  between  ihe  can- 
nula and  the  walls  of  the  trachea,  and  tlnn  renderr*  it  inipos-sible  for  any  blood  (o  (lafts 
from  the  larynx  into  the  (lir-imasut^es.  It  is  very  itnijorlant  tioi  to  fill  the  air-belt  loo 
full,  a-s  much  |jns«*iire  mmbienly  ngiplied  to  tlie  iriicliea  is  iipt  lo  jvroduce  an  uMhniatic 
parvtxysm."  Another  ri^k,  thnt  of  biirHtinf;  ihe  bell,  \h  iilbided  tn  elsewhere.  In  Trcn- 
delenl>ergr''*  original  inslrunient  the  capillary  tube  wa:*  |dacei)  outside  the  cnnnuhi,  and 
rendered  the  latter  very  dilfiftiEl  of  introduction. 

f  In  thus  rai^iin^  the  soft  |iart.*i,  by  keepinjir  cIokc  to  the  cartilages  of  the  larynx, care 
should  Ik?  taken  not  lo  separate  needle8.sly  the  soft  [larlH  from  the  trachea.  Some  of  these 
— e  (f.,  the  liiterul  masses  of  the  thyroid  ^Innd,  wlitch  are  now  also  detached  with  a 
blanl  diMseclor — are  useful  iu  preventing  descent  uf  the  Iruclieu. 
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The  transverse  incision  was  not  found  necessary  in  this,  a  unilateral 
removal  of  the  larynx. 

Where  the  i>art^  do  not  admit  of  the  above  atej).  or  wh<^re  the  parts 
outside — r.j7.,  gl.'mds,  are  founcl  involved,  flaps  of  skin  and  fancia  are 
reflected,  and  the  larynx  exposed  as  freely  as  possible,  any  enlarpe<l 
glands  now  seen  should  be  removed  and  the  crieo-thyroid  arteries 
secured.  The  stemo-hyoids  and  stcrno-tliyroidH  are  next  peeled  off  from 
the  thyroid  cartilage  with  a  blunt  dissector,  or  ligatured  with  chromic 
gut  and  cut  through,  and  the  lateral  lobes  of  the  thyroid  gland  carefully 
separated  in  the  same  way,  ligatures  being  tied  at  their  junction  with 
the  isthmus,  if  needful.  The  soft  parts  at  the  sides  which  contain  the 
large  vessels,  etc.,  are  now  carefully  retracted,  and  the  larynx  being 
drawn  flrst  to  one  side  and  then  to  the  other,  the  constrictorB  are 
divided  very  close  to  their  attaehmenta  to  the  cricoid  and  thyroid  car- 
tilages. The  superior  laryngeal  vessels  are  next  secured  and  divided 
as  they  enter  the  thyro-hyoid  membrane.* 

Up  to  this  point  very  little  blood,  if  any,  has  entered  the  air  pas- 
sago,  an<l  if  the  growth  have  not  CiJused  obstruction  the  inflation  of 
the  tampon  may  be  left  to  this  stage.  If  the  surgeon  be  unprovided 
with  one  of  these,  or  if  the  one  in  use  do  not  work  satisfactorily,  the 
larynx  had  best  next  be  detached  from  the  trachea,  the  cricoid,  or  a 
small  eirelc  of  this,  lioing  left,  if  possible,  to  give  support  later  on  fori 
the  artificial  larynx.f  If,  however,  there  is  any  doubt  ai?  tti  the  extent| 
of  the  growth  downwards,  the  division  had  better  be  made  between  i 
tlip  rings  of  the  trarhea  itself  The  lower  end  of  the  trachi'U  is  next  loj 
be  carefully  stitched  to  the  skin,  and  a  large  tube  of  vulcanite,  leadJ 
etc.,  is  put  in  to  prevent  blood,  etc.,  descending. 

The  rriiioval  of  the  larynx  is  next  carried  on  from  below  upwards,] 
especial  care  being  luken,  in  the  separation  of  the  oesophagus  from  ital 
connections  to  the  traeliea  and  larynx,  not  to  button-hole  it  (Foulis),! 
especially  at  its  attachment  to  the  cricoid.  During  this  stage  the] 
hirynx  is  kept  dragged  fitrwards  with  vulsellum-foreeps  or  a  sharp] 
hook. 

If,  as  the  dissection  is  carried  upwards,  the  laryngo-pharyngeall 
junction  is  found  to  be  infiltrated,  the  anterior  and  lateral  walls  of  the 
pharynx  must  be  removed  as  well.     If  the  surgeon  decide  now  to  re-j 
move  the  epiglottis,!  the  knife  must  be  carried  upwards  through  the 


I 
I 


*  Mr.  Rntlin,  quoting  fmm  flahn,  fiddses  thnt,  in  (ietncliing  the  soft  parts  of  the 
back  iif  tlie  Ifir.viix,  htiiiit-|K)inled  Bcimore  should  he  used  with  a  series  of  short  snips. 

t  H:il]ii,  however,  remuves  the  cricoid  cariita^e  in  complete  ex  tirpulion  of  the  larrnx^  j 
OS  he  thinks  ihnt,  if  led,  it  interferes  with  dL-gltilitiun. 

t  "The  weight  of  tesllmonv  Keeins  to  indicate  the  propriety  of  sncrifiLMUg  the  epi-j 
glottifl  in  all  caaen  of  carcinomn,  and  in  all  others  in  which  an  artificial  larynx  is  to  be  j 
used  "  (Cohen). 
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thyro-hyoiM  ligament,  so  as  to  pass  between  the  tongue  and  epiglottis, 
its  course  being  controlled  by  the  left  forefinger  passed  into  the  mouth. 
If  the  epiglottis  is  left,  the  knife  is  carried  through  the  thyro-hyoid 
membrane  sind  the  thyro-epiglottitj  ligamentH  as  well. 

As  soon  aa  the  larynx  ia  removed,  attention  should  be  paid  to  any 
bleeding  points,  and  the  cut  trachpn  and  edges  of  the  pharynx  (if  this 
has  been  partly  removed )  Ptiti-lu'd  most  carefully  with  carbolized  silk 
sutures  to  the  edges  of  the  skin  wound,  if  this  has  not  been  already 
done  in  the  case  of  the  trachea  ;  secure  union  being  of  the  utmost  im- 
portance to  prevent  burrowing  in  the  cellular  tissue  of  the  neck. 

PARTIAL  REMOVAL  OF  THE  LARYNX  (Figs.  81,  82,  83). 

The  unilateral  extirpation  of  the  larynx  nmy  be  made  use  of  when, 
after  exposing  it,  partially  freeing  it  from  surrounding  soft  parts,  and 

^ slitting  it  open,  it  is  found  that  the  disease  is  limited  to  one  side. 
Dr.  Newman  iluc.itnprn  cit,')  gives  the  following  as  indiciitions :  (1) 
MalignauL  disease  of  hmited  extent;  (2)  Stenosis  or  obliteration  of 
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Browne  aucc«kfallF  rtmoveil  half  the 
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Inner  lupect  of  the  poTtlon  removed. 

larynx  which  cannot  be  cured  by  other  means ;  (3)  Recurrent  papillo- 
mata  not  removable  by  less  heroic  interference. 

Mr.  Butlin  {Oper.  Surg.  M<iL  Din.,  p.  U)l)  is  in  favor  of  stilt  further 
limiting  the  operation.    "  When  the  disease  is  of  very  small  extent, 

*  I^«ni  indebted  lo  Mr,  Lennux  Browne  fnr  permi.winn  la  make  use  of  tl»is  uml  tlie 
next  two  illtiiitralionii.  TItey  will  be  fuund  in  his  pap^-T  {  Brit.  .Ved.  JoHrn.,  February 
5,  1887),  and  iu  (lie  wcond  edition  of  hm  bouk  on  the  Throat  an<l  U»  DUetuu,  p.  ibl. 
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Umited  to  the  true  and  false  cords  of  one  side,  not  extending  into  the 
structures  above  and  below,  not  even  adherent  to  the  cartihifp.  I 
believe  the  l>etter  course  to  pursue  will  l>€  to  remove  the  diseased 
structures  nnd  a  wide  area  of  the  surrounding  s(»(t  ti^ues,  just  in  the 
Sftine  manner  as  one  treats  an  epithelioma  of  the  lip,  without  insiaUng 
on  the  removal  of  even  one-half  of  the  thyroid  cartilage,  CaitDage, 
whether  calcified  or  not,  is  peculiarly  resistant  to  the  progreos  of  can- 
cer, nnd  whfii  the  disease  appears  to  be  adherent  Ut  it,  it  is  the  peri- 
chondrium which  is  affected,  and  only  ui  the  ruresl  instances  the 
cartilage  itself.  Cancer  of  the  larynx  far  more  often  causes  the  death 
of  the  cartilage  piece  by  piece,  than  infiltrat«.-s  it."  While  the  above 
remark)?,  coming  as  they  tlo  from  one  who  is  distinguished  for  his 
knowledge  of  malignant  disease,  and  for  being  one  of  the  few  English 
surgeons  who  have  succcsafully  extirpated  half  the  larynx,  are  entitled 
to  every  respect,  it  liaH  yet  to  be  seen  how  fur  this  very  limited  pro- 
ceeding is  justifiable  in  malignant  disease,  and  how  far  Mr.  Bulling 
comparison  above  given  is  a  just  one. 

The  aflvantiigee  of  partial  removal  at  present  seem  undoubted.  (1) 
The  mortjjlity  .'i3  per  cent,  after  totjil  extirpation  is  only  20  per  oenL 
after  unihitmil  ;*  (2)  The  dangers  of  recurrence  are  not  greater  if 
cases  are  properly  8electe<l  ;t  (3)  The  voice  may  be  almost  perfectly 
retained  without  use  of  the  tracheal  cannula  ;  (4)  Deglutition  is  com- 
pletely preserved. 

Mr.  I^^nnox  Browne  (loc.  supra  cit.),  in  his  case  of  removal  of  half 
of  the  litrynx  (Figs.  HI,  82,  83),  having  exposed  it  by  sub-perichon- 
drial  raisiing  of  the  soft  parts,  divided  the  thyroid  cartilage  with  cat- 
ting forceps,  rcmovtMl  thr  Indf  by ;  (n)  Thorough  separation  of  the 
attachments  to  the  iduirynx  with  the  nispatory  aided  by  the  knife- 
handle  antl  finger-nail ;  ifi)  Division  ol'thf  thyro-hyoid  membrane  as 
close  as  possible  to  its  thyroid  attachment;  (<?)  Division  of  tlie  lefl 
superior  horn  of  the  thyroid  cartilage  at  its  root  by  cutting  pliers ;  (d) 


*  Mr.  Lt'nnox  Rrowne  {tne.  injra  ciL)  RtalflS  thai  some  thirteen  or  fourteen  cu»es-  harA 
now  been  recurdtMl,  uiid  ihut  in  unlv  one  instanco  hsB  there  been  an  iDituciUntely  falsi 
roHult.    See  iiIro  (lie  (tiiouiuon  fmiii  ^f  r.  Rutlin,  p.  AVil. 

t  Dre.  Halin  and  St-iiede  ( Germ  Sttry.  Congr.,  April,  1884;  bond.  3ffiJ.  liirortt,  IS84, 
p.  358)  Nhow(>d  timt  (I)  this  o|>eralion  wtu  riiiicli  lew  severe  ;  (2)  relaiwc  wa«  not  more 
frequeiilj  (3)  inipairiuent  of  functiun  wa.s  riiiich  iesH.  in  (me  of  Scliwle'tt  casctj  the 
patient  wns  II  il«>ntit<t  ;  he  ooiild, nftiT  a  uliili?,  ilispcnKe  widi  any  caniiiiln  nnd  fullow 
his  fulling,  tils  K]»iecli  ixii  utiraiL-tiii^  nuik-e.  As  a  re>«ult  of  cicatricial  eonlroction  a 
proinitu-iit  futii  (if  miicoiix  nifniliraiH'  liml  formed,  itumoval>le,  but  i-apable  of  |ierfonn- 
ing  many  nf  the  fiinclion.s  of  the  right  o<>nl,  ttie  left  uioviiij;  mi  to  il,  iind  thus  forming 
a  riDiu  Kloitidi».  In  ihecaseof  a  well-known  b»rri»ter,  npf  ruled  on  by  Dr.  Uitlin.and 
broiiglit  by  Dr.  Semon  before  the  Clinical  Kociety  \JirH.  Med.  Jmim^  1886,  voL  ii.  p. 
975),  the  p.itienl  recovered  so  well  tliui  he  wnn  able  lo  till  the  position  of  police  ningts- 
trate. 


• 


Division  in  the  middle  line  of  the  cricoid  cartilage,  in  front  and  be- 
hind; (f)  The  divided  hnlf  of  the  hir^^nx  was  then  separated  from  the 
first  ring  of  the  trachea,  and  a  few  nicks  only  were  necessary  to  re- 
move it  entire.  Tlie  very  Silii,'])t  oozing;*  which  ensued  after  the 
removal  nf  the  diseased  part  was  checked  by  a  slight  apiilication  of 
the  galvano-cautery  which  would  also  destroy  any  possitde  fragments 
of  diseased  tissues  not  removed.  The  left  arytenfj-epifrlottic  fold  waa 
divided  close  to  the  cartilage  of  Wrisberg,  and  the  thyro-byoid  mem- 
brane close  to  its  thyroid  nttaclnncnt,  witii  tlie  view  cjf  impairing  as 
little  as  possible  the  action  of  the  epiglottis.  The  success  of  this  plan 
was  completely  shown  by  the  ease  with  which  deglutition  waseflFected 
three  days  later. 

Dr.  Gerster,  of  New  York  (Ann.  of  Sitrff.,  Jan.,  1886),  reports  a  suc- 
cessful case  of  unilatcraJ  extirpation  of  the  hvrynx,  for  alveolar  sar- 
coma, in  a  patient  aged  fifty-Beven.  The  laryngoscope  showud  ;i  smooth 
pale  tun)or  of  the  size  and  shape  of  an  almond,  commencing  in  the 
left  glosso-epiglnttjilean  fold,  extending  through  the  substance  of  the 
left  vocal  cord  into  the  ary-epiglottidoan  fold,  and  ending  in  the  aryte- 
noid cartilage  with  a  knoli-like  [}rntulicranee. 

A  preliminary  low  traclieotoniy  was  pei-formed,and  at  the  same  time 
a  deep-seated,  hard,  glandular  swelling  of  the  size  of  a  hen's-egg  was 
removed  from  the  k'ft  sub-maxilhiry  region,  together  with  part  of  the 
internal  jugular  and  the  eterno-mastoid. 

About  six  weeks  later  the  left  half  nf  tbe  larynx  was  thus  removed. 
A  tanipon-cannula  was  inserted  and  distenderl  in  tbr  tracbr-ntomy 
wound,  after  tlii.s  an  incision — connncncing  at  the  upjitT  notcli  of  the 
thyroid,  and  extending  to  the  lower  margin  of  the  cricoid  cartilage — 
laid  bare  the  larynx  in  the  middle  line.  To  this  was  added  another 
cut,  comraencing  in  the  upper  angle  of  the  first,  and  extending  hori- 
zontally to  the  anterior  margin  of  the  left  sterno-raastoid.  The  crico- 
thyroid ligament  was  split  to  adnu't  a  strung  pairof  bone-pliers  for  the 
division  of  the  thyroid  cartilage,  but  it  waa  found  impo.ssib]e  to  per- 
form this  act,  as  the  strongly  inclined  position  of  the  cartilage  did  not 
permit  an  etiective  handling  of  the  instrument.  Therefore  access  was 
gained  by  an  incision  through  the  thyro-hyoid  ligament,  and  an  exact 
division  of  the  calcitied  cartilage  thus  efltH'ted,  After  this  the  epiglottis 
was  cut  through  lengthwise,  the  left  half  of  the  crico-thyroid  ligament 
dividetl,  and  the  superior  thyroid  artery  included  in  a  double  ligature 
and  cut  through.  The  most  diffieult  part  of  tlie  operation  consisted 
in  the  dissection  of  the  lateral  portions  of  larynx  and  pharynx,  closely 
adherent  to  the  carotid  artery  by  cicatricial  tissue,  caused  by  the  pre- 


•  Only  twn  smal!  vesscln  required  torsion,  a  happy  reaalt,  doe  to  the  use  of  Ihe  ra»- 
patorT,  and  to  keeping  so  olatM>  Co  itje  Ciirtilage. 
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vious  extirpation  of  the  glands.  Shalloyr  incisions,  running  parallel 
with  the  course  of  the  artery,  were  cautiously  made,  and  the  difficult 
task  sci'DhhI  almost  completed,  when  suddenly  a  powerful  jet  of  arte- 
rial blood  welled  up  from  the  bottom  of  the  wound.  The  bleeding 
point  was  easily  secured,  and  then  it  was  ascertained  that  the  trunk 
of  the  superior  thyroid  (doubly  ligatured  further  below  prior  to  this) 
had  been  cut  away  level  with  itfi  origin  from  the  carotid.  Two  catgat 
ligatures  were  applied  arouml  the  main  trunk  above  and  below  the 
forceps,  and  when  the  instrument  was  removed  a  round  hole  in  the 
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Lar]mgoa<>ot>lc  view  ttom  the  same 
ptttlent  four  monUis  &fter  operaUon. 


Dr.  Ponlls's  modiilcAtlun  lif  '..Uiwn- 
bauer's  artiflcial  larynx.  Ttio  tijipcT 
tube  li  shown  above,  b,  The  lower 
tube,    c,  The  reed.    (M«ck«iule.) 

side  of  the  carotid  became  visible.  The  remaining  adhesions,  corre^ 
Bponding  to  the  k-ft  hiteral  portion  of  the  pharynx  could  nowbeeasily 
dissected  out.  The  patient  made  a  good  recovery,  but  a  plastic  oper- 
ation was  required  to  close  the  wound,  and  about  seven  weeks  after 
the  operation  a  small  suspicious  glandular  swelling  was  removed  from 
the  supraclavicular  region.  Five  months  later  the  general  condition 
was  remarkably  improved.  Swallowing  of  solids  and  serai  solids  was 
excellent,  drinking  had  to  be  slowly  and  carefully  done.  The  patient 
could  speak  with  a  hoarse  whisper,  readily  understood  at  a  distance 


* 


of  10  or  15  feet.  The  cicatrices  were  soft  and  normal.  The  laryngo- 
scopy showed  a  smooth,  rather  (.'Xtensive,  scar  occupyitig  the  left  side 
of  the  pharynx  and  larynx.     The  right  cord  was  normal. 

After- Treatment .  —  All  hicmorrhage  being  arrested,  the  wound  is 
brushed  over  with  a  10  per  ct-nt.  zinc-chloride  Bolution,  or  iodoform 
and  ether,  and  ducted  with  iodoform ;  one  or  two  sutures  may  \)v  ]>lm;vd  . 

at  the  ends  of  the  transverse  incision,  but  llie  vertical  incision  shuukl  i 

be  left  widel}'  open  for  drainage,  the  wound  being  lightly  packed  with 
strips  of  iodoform  or  sal  aleinbroth  gauze.  These  should  ntit  bo 
changed  too  frequently,  and,  at  each  renewal  of  the  dressings,  the 
wound  should  lie  irrigated  with  some  antiseptic  solution  and  carefully 
cleansed  witli  ciuners-hnir  Itrushes.  ThierHch,  to  prevent  lung  infec- 
tion, keeps  the  head  low  for  the  tirst  few  days.  Mr.  Butlin  advises 
that  an  ordinary  tracheotomy  tube  covered  with  iodoform  gauze  be 
substituted  for  the  compressed  8i>ongotube  at  the  end  of  twenty-four 
hours.  The  gauze  should  be  sutheienlly  thick  to  stop  any  discharges 
getting  into  the  trachea,  and  should  be  changed  once  a  day.  It  is  very 
important  to  keep  tlie  wound  sweet  and  eleiin  to  prevent  the  pneu- 
monia which  has  so  freriueutly  proved  fatal  after  excision.  Nourish- 
ment must  be  supplied,  for  the  first  week,  by  a  soft  tube  passed  either 
by  the  nose  or  mouth,  and  if  it  is  desirable  to  retain  this,  it  would  be 
well  to  make  trial  of  this  method  before  the  operation.  Feeding  by 
eneniatu  alone  is  not  reliable,  considering  the  debilitated  ciiiuHtion  of 
these  patients,  and  the  profound  shock  which  often  accompanies  this 
most  serious  operation. 

The  temperature  of  the  room  must  be  from  65°  to  70°.  A  raoist 
carbolized  sponge  or  layer  of  gauze  should  be  kept  in  front  of  the  tra- 
cheotomy tube.  When  the  wound  has  become  firm,  the  patient  should 
be  encouraged  to  take  some  solid  food  by  the  moutii,  liquid  food  thus 
taken  having,  always,  a  greater  tendeift-y  to  get  into  the  trachea, 

After  jjartial  removal,  the  patient  ivill  he  able  to  dispense  with  the 
cannula,  and  to  take  food  by  the  mouth  within  a  few  days  of  the  opera- 
tion. In  al>out  a  month,  an  artijici'd  (ari/nx  may  be  fitted.  Of  these 
the  chief  forms  are  Gussenbauer'a,  and  Irvine's  modification  of  this. 

The  following  account  is  taken  from  a  very  complete,  clear  and  prac- 
tical article  by  Dr.  Cohen,*  of  Phihulelphia,  to  which  1  am  already 
much  indebted  for  iu formation.  The  appliance  consists  of  three  parts  f 
— (1)  a  trachetd  cannula;  {2}  a  pharyngeal  cannula,  the  two  having 

•  InteriMt.  Eneyle.  Surg.,  vol,  v.  p.  777. 

f  OriginaJIv  a  siihstiiute  Irrr  tlie  cpiglutlin  wan  provided,  mainlninet!  erecl  by  a 
watch-spring  weak  enough  to  yif  id  reiidiJy  lo  itie  descent  of  the  bsise  of  the  tongue  in 
degliilition.  This  hus  been  fmuid  uniiectiistMry  uiid  rather  in  the  whv.  Dr.  CoLieii  {loc. 
tupra  cil.)  figures  un  inHtanc«  uf  the  very  eoiiiplicated  npijaralua  which  will  be  required 
vhen  ibe  anterior  wall  o(  the  lesophagna  hae  bi^en  r«iuored. 
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apertures  by  which  they  can  be  passed  through  each  otfier  and  admil 
a  free  current  of  nir  from  below  upwards;  (3)  An  a<ljustnb]e  plat 
carrying  a  viliratory  reed.  Tliis  is  detaeliable  fur  purpose  of  cleans 
ing  from  mucus^  being  pushed  in  and  out  like  a  table-drawer.  Tfc 
apparatus  being  in  position,  the  expiratory  current,  on  its  way  to  the 
mouth,  setiii  tht-  reed  in  vibraliun,  and  the  tone  thus  produced,  brokel 
with  articulate  speech,  is  monotonous,  modulation  being  imprnc 
ticable. 

Great  difference  is  presented  in  the  toleration  of  these  appliances. 
In  some  instances  they  give  little  trouble,  and  are  used  with  great 
comfort.  Some  subjects  bear  the  naked  apparatus  well,  but  cannot 
tolerate  the  phenol  reed,  which  may  impede  respiration,  may  become 
obstrucU'd  with  ilesiccated  mucus,  and  may  yield  a  tone  to  every 
breatli  of  expiration.  8ome  abandon  them  altogether,  and  stick  to  the 
einii>le  tracheal  cannula.  In  some  instances  saliva,  mucus,  and  food 
will  get  into  the  tuhes  and  descend  into  the  trachea.  Some  patients 
prevent  the  escape  of  fo<id  by  plugging  the  upper  oritice  when  they  eaL 

Dangers  and  OauBes  of  Death. 

1.  Shock. 

2.  ExhauHtion.  Both  these  are  rarely  met  with,  save  when  the 
haemorrhage  has  been  severe. 

3.  Lung  trouble  — viz.,  bronclio-pneumonia,  purulent  bronchitis,  etc. 
This  is  the  most  frecjuent  cause  of  death,  from  the  passage  of  food, 
blood,  etc.,  duwn  the  trachea  in  spite  of  careful  plugging.*  Dr.  Coheuf 
thinks  that  the  period  <if  danger  from  lung  complicjitions  does  not  last 
over  two  weeks,  and  that  if  the  patient  survive  this  date,  he  is  tolerably 
secure  up  to  the  fourth  month,  when  death  from  recurrence  begins  toj 
be  imminent. 

4.  Septic  cellulitis,  mediastinitis,  etc. 
After-Condition  of  the  Tatient.— This  is  a  most  important 

matter,  and  one  which  should  be  fully  explained  to  the  patient.    The 
amount  of  comfort  will  mainly  depend  upon  two  things:  (1)  whether] 
half  or  the  whole  of  the  larynx  has  been  removed  ;  (2)  whether  much 
of  the   skin  and  soft  parts  have  had  to  be   taken   away,  or   have 
sloughed. 

With  regard  to  the  first  point,  if  only  half  of  the  larynx  have  been 
removed,  the  patient  usually  swallows  early  and  easily,  and  speaks 
quietly  and  hoarsely,  but  with  very  fair  distinctness,  and  without  any 


*  If  ihe  patient  have,  preTious  to  the  operation,  my  bronchitla,  thew  fatal  lao^ 
coni)>1icuti«n«  iire  ei4[K:ctitlly  likely,  ihe  broneliitis  running  on  into  broncho-poeumoaia. 
For  iIiIm  r«i«t>n  Hillrolli  {Vlin.  Suri/.,  p.  134]  urges  in  «iith  pnlienU  that  every  attempt 
ahoiild  be  made  to  improve  the  bronchitis,  a  preliminary  tracheototny  being  performed 
if  needful. 

f  Loe,  tupra  eit.,  p.  770. 
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need  of  mechanical  aid.  Where  the  whole  larynx  has  been  taken 
away,  some  such  appliance  as  that  of  Gussenbauer's  will  be  required 
to  enable  the  patient  to  make  himself  understood.  Even  after  com- 
plete removal,  if  the  pharynx  has  been  left  untouched,  the  power  of 
swallowing  will  be  but  little  impaired.  If,  however,  the  surrounding 
soft  parts  have  had  to  be  widely  extirpated,  so  large  a  gap  will  be  left 
that  swallowing  will  be  impossible,  and  it  will  be  necessary  to  feed  the 
patient  with  a  tube. 

While,  for  the  present,  it  must  remain  uncertain  how  far  the  after- 
condition  of  the  patient  will  be  better  than  that  foretold  after  the  earlier 
laryngectomies,*  there  is  no  doubt  that,  when  the  soft  parts  in  front 
of  the  pharynx  have  had  to  be  extensively  removed,  the  after-condi- 
tion is  one  of  great  discomfort-f 


CHAPTER  XIII. 

OPERATIONS  ON  THE  THYROID  GLAND. 

REMOVAL  OP  THE  THYROID  GLAND,t  PARTIAL 
AND  COMPLETE. 
iDdications. 

1.  Failure  of  previous  treatment  and  increase  of  bronchocele  lead- 
ing to 

2.  Dyspnoea  sufficiently  constant  to  prevent  the  patient  from  fol- 
lowing any  active  employment,  or  one  of  a  sedentary  kind  which  in- 
volves stooping  of  the  neck  and  head. 

3.  The  existence  of  tracheal  stridor,  especially  if  accompanied  by 
much  enlargement  of  the  isthmus  (see  p.  400)  or  extension  of  the 
bronchocele  downwards. 

4.  Attacks  of  sudden,  suffocating  dyspnoea. 

It  is  not  yet  sufficiently  recognized  by  the  profession  that  a  bron- 
chocele, whether  moderate  in  size  or  large,  may  from  some  sudden  en- 


*  Thus,  Sir  M.  Mackenzie  at  tlie  International  Medical  Congresn,  1881  {Trans.,  p. 
263),  staled  that  "the  condition  of  a  patient  after  extirpntion  of  the  larynx  is  usually 
one  of  great  misery."  Dr.  Cohen,  of  Pliiladelpiiia,  holding  the  same  view,  drew 
attention  to  the  importance  of  distinguishing  between  ''recovery"  and  mere  ''sur- 
▼ival  after  the  operation." 

t  A  good  illustration  of  this  condition  and  an  idea  of  its  results  is  given  by  Dr. 
Cohen  from  Lange,  Fig.  1095  (Inter.  Enaycl.  of  Surg.,  vol.  v.  p.  77(5).  He  also  points 
out  that  too  early  attempts  to  use  an  artificial  larynx  only  cause  htemorrliage,  while  an 
apparatus  which  is  adjustable  at  first,  is  often  rendered  useless  by  further  cicatrisation. 

X  A  distinction  must  always  be  made  in  these  operations  between  removal  of  parts 
of  the  thyroid  itself  and  that  of  encapsulated  adenomata  in  it,  however  large. 

25 
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gorgemcnt  or  rupture  cause  urgent  and  fatal  dyspnoea.  A  first  attack 
may  here  only  herald  in  the  end.* 

The  following  may  be  quoted  to  prove  that  the  above  danger  is  well 
founded : 

Dr.  Hurry  {Ijiixcet,  March  19, 1887)  gives  the  case  of  a  girl,  aged 
thirteen,  the  subject  of  a  moderate  goitre.  Dyspnoea  was  first  com- 
plained of  November  3 ;  on  November  7  dyspnoea  was  urgent,  and 
tracheotomy  was  called  for.  The  operation  gave  very  little  relief,  and 
death  followed  li  hour  later.  The  post  mortem  examination  showed 
a  moderately  large  goitre,  the  two  lobes  of  which  entirely  encircled 
the  trachea  and  reduced  the  lumen  to  a  narrow  slit,  to  which  the 
tracheotomy  wound  did  not  quite  reach.  Dr.  Hurry  gives  the  follow- 
ing ingenious  explanation  of  the  insidiousness  and  urgency  of  the 
dyspnoea  in  these  oa.ses :  Owing  to  the  slowly  progressive  enlargement 
of  the  thyroid  the  dyspnoea  at  first  is  slight,  one  day  some  extra 
exertion  calls  into  play  the  additional  muscles  of  respiration — t.g.^ 
sterno-mastoid,  sterno-thyroid,  stcrno-hyoid,  these,  pressing  on  the 
trachea,  still  further  close  its  lumen,  already  narrowed  by  the  slowly 
progressive  growth,  this  brings  about  additional  dyspnoea,  and  so  in- 
duces still  further  contraction  of  the  inspiratory  muscles,  and,  so,  to 
further  closure  of  the  trachea  and  increasing  dyspnoea  and  death. 

Dr.  Dewes  {Brit.  Mai.  Journ.,  1879,  January  18,  p.  84")  records  the 
ease  of  a  patient  who  was  found  by  the  Coventry  police  apparently 
dying  of  sullboation.  On  his  admission  into  the  hospital  a  large 
bronchoccle  was  found,  an<l  a  free  median  incision  was  made  by  Mr. 
Road  down  to  the  tumor.  The  breathing  at  once  improved,  and  soon 
became  natural,  the  tumor  decreased  in  size,  and  all  went  well  till  the 
evt'uing  of  tlio  seventh  <l:iy,  wlion  the  dyspnaM  suddenly  returned, 
the  tumor  again  enlarging,  the  patient  dying  in  two  or  three  minutes. 
It  was  found,  post-mortem,  that  in  the  last  agony  the  posterior  partof 
the  tumor  liad  broken  down,  giving  rise  to  a  large  extravasation  of 
venous  blood,  pressing  on  the  respiratory  nerves.  "The  only  partof 
the  tracliea  at  all  approachable  was  under  the  manubrium  stemi, 
where  it  was  covered  by  tlie  innominate  artery." 

I  wish  to  draw  attention  to  this  fact,  that  extravasation  may  take 
place  suddenly  into  a  bronchocele,  thus  producing  urgent  dyspnoea. 
In  1885  a  woman,  age<l  forty-four,  came  under  my  care  with  enlarge- 


*  Thus,  in  on«?  case,  a  woman  with  a  broncli<>cele  which,  as  far  a8  was  known,  had  not 
given  previous  trouble,  wakinfc  out  of  sleep  suddenly,  wa.s  terrified  bv  seeing  her  little 
child  playing  alxnit  the  nxini  witli  a  piece  of  wood  taken  alight  from  the  fire.  Mo^ 
urgent  dvspniiea  set  in,  and  before  snrgical  relief  could  be  given,  death  took  place  fn>ni 
sutfooation.  In  another  case,  that  of  a  woman,  the  subject  of  bronchoc<>Ie,  and  strain- 
ing violently  in  the  throes  of  parturition,  the  same  dyspnoea  set  in  aa  rapidly,  and 
with  the  same  resnit. 
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incnt  of  the  thyroid,  the  right  lialf  ha\inff  been  incrensinp  in  size  for 
some  years,  but  her  chief  Iroubh"  was  due  to  a  swellinj^,  in  the  posi- 
tion of  the  isthmus,  of  tlie  size  of  a  small  orange.  This  had  existed 
•  about  a  year,  but  had  suddenly  increased  in  size,  while  the  patient 
was  singing,  six  months  Itrfore.  The  patient's  voice,  originally  an 
alto,  was  now  hoarse  and  gruff,  and  of  very  small  compass.  On  re- 
moval till!*  proved  to  be  an  encuj).*uled  adenoma  of  the  thyroid  (per- 
haps, originaHy.  in  the  main  cystic),  containing  in  the  centre  firm 
•  coagulum,  and  occupying  the  isthiims.  Two  years  later,  when  the 
jjatient  was  last  seen,  the  right  lobe  had  .'subsided  to  the  size  of  its 
fellow,  but  the  voice  was  still  deep  and  somewhat  hoarse. 

■  5.  Difficulty  of  deglutition,  if  assoeinted  with  tbf  others  not  given. 
6.  Steady  or  rapid  enlargeuient,  with  or  without  dyspmea,  if  the 
enlargement  be  in  a  downward  direction  bo  as  to  become  sub-eternal. 
The  lower  down  the  growth  has  been  allowed  to  extend  the  greater 
the  risk  of  media.stinal  eellulitiK,  if  an  op^nition  is  performed  for  the 

I  removal  of  the  bronehoeele,  and  thf  smaller  tJie  hope  of  giving  relief 
by  tracheotomy,  if  the  dyspnrea  conies  on  in  these  cases  too  urgently 
to  admit  of  any  attempt  at  e.^tirpatiou. 

The  following  case,  given  by  Mr.  Hry!int,*i8  a  good  inst:xnee  of  the 

»  truth  of  the  abovL::  A  young  man,  agc-d  nineteen,  three  montlus  !)efore 
his  death,  "became  the  subject  of  paroxysmal  attacks  of  asthnutic 
dyspnrea,  associated  at  tinves  with  a  wheezing  or  whistling  resi»ir!itii>n 
and  some  general  enlargeuient  of  the  batje  of  the  neck.     Thr«^e  days 
•  before  his  death  this  difficulty  became  extreme,  the  paroxysms  be- 
came more  frequi-nt  and  more  severe,  and  on  thi.'  day  of  hi.s  death  a 
iBevere  paroxy.sm  look  place,  which  passed  itn  to  n  forced  and  heaving 
I  respiration,  beyond  anything  I  hud  ever  before  wittiessed,  and  speedy 
ith  re9ulte<l.     I  performed  traeheotoniy  with  the  slender  hope  that 
le  light  might  be  thrown  upon  the  nature  of  the  cane  to  guide  us 
in  its  treament,  if  not  to  give  reliff,  but  in  doing  so  what  was  proba- 
ble before  became  evident — viz.,  that  the  obstruction  was  below.     I 
had  no  perforating  instrument  with  nie  long  enough  to  force  down,  so 
a  female  catheter  was  used,  but  it  j^tnick  against  some  solid  body  that 
prevented  it»  progress.     After  death  the  thyroid  body  was  found  to 
be  much  enlarged,  but  mainly  below  the  sternum  and  along  the  sides 
of  the  trachea.     The  traeliea  belnw  my  opening  was  flattened  later- 
ftlly  to  within  i  inch  of  tlie  bifurcation  ;  it  was  also  twisted  to  the  left, 
[and  was  surrounded  by  the  greatly  enlarged  and  firm  lateral  lobes  of 
[the  thyroid." 

7.  Improvement  of  personal    appearance.      An  operation  sliould 
[never  be  here  entertained  by  the  surgeon,  unless  he  is  dealing  with  a 


*  Sargay,  second  ediliun,  vol.  i.  p.  102. 


388 


OPERATION8  ON  THE    HEAD   AND  VECK. 


flinall  growth  and  has  sufficient  reason  to  have  confidence  in  himsci 
and  his  patient  to  be  able  to  keep  the  wound  aseptic  from  first  to  last*1 
Ocuea  in  which  an  (/jx^ntion  in  contraindicatcd,  or  in  which  it  iniwt  6#'| 
performed  vrilh  nddiiimuil  caution. 

1.  Huge  bronchoceles,  especially  if  broadly  fixed. 

2.  Calcified  bronchoceles. 

3.  Those  with  ilUkfinod  limits. 

4.  Those  which  are  already  sub-sternal,  owing  to  theViek  of  niedl* 
astinal  cellulitis. 

0.  Aj:e — e.g.,  in  patients  over  fifty. 
6.  Patients  with  very  feeble  ])ul8e.    Schwartz  thinks  that  fwblej 

action  of  the  heart  will  be  often  met  with  in  goitre,  and  attribute*  this 
partly  to  interference  with  respiration  due  to  pressure  on  the  veinsj 
and  the  trachea,  and  pmrtly  to  the  intervention  of  a  more  or  less  volu- 
minous vascular  network  in  the  circulation,  thus  prtnlucing  a  straiaj 
on  the  heart. 
Bangers  of  the  Operation.    Immediate  and  Later. 

1.  l!;fiu(irrliiigt'.  This  can  usually  be  met  l>y  jtaying  careful  atten-j 
tion  to  the  details  given  below  in  the  account  of  the  operation.  Thai 
arteries  are  usually  eiipily  conitnanded  ;  it  is  the  veins  which  give' 
trouble,  being  numerous  and  thin-walled,  and,  in  the  severer  casea,j 
met  with  at  every  step  of  the  operation.  In  these  cases  fllso,  vrl 
the  growth  is  soft  as  well  as  vascular,  any  opening  of  the  capsule  i«1 
liable  to  give  rise  to  flooding  of  the  wound  with  blond  and  great  difli-j 
culty  in  finding  the  bleeding  pointy  thus  cflusing  risks  of  including  in 
the  ligature  or  otherwise  injuring  inijiortjmt  parts,  such  as  the  recur*] 
rent  laryngeal. 

2.  Injury  to   the   recurrent    laryngeal    nerve,  asphyxia,   aphania.1 
This  most  grave  accident  has  liuppcned  with  sutlicient  frequency  to 
put  any  surgeon  on  his  guard.    Tlie  injury  may  be  due  to  including 
the  nerve  in  n  ligature,  rutting  tlje  nerve,  or  seriously  bruising  it[ 
Richelot,t  writing  in  1885,  found  nine  cases  in  which  it  was  certuiul 
that  the  recurrent  laryngeal  had  been  cut  during  the  operation.    H«i 
gives  the  following  cau.Ht's  of  ii]>honiH  after  the  operation  :  (1 )  Wound 
of  iaferiur  laryngeal  nerve;  (2)  dragging  of  this  nerve;  (3)  perhapaj 
section  of  the  crico-thyroid  branch  of  the  superior  laryngeal;  (4 
months  after  operation  it  may  come  on  from  exclusion  of  the  inferior ' 


*  Tlie  following  is  the  ailvioe  uf  Billroth  on  tliis  nintler:  "Large  pwniinent  bron»] 
choce1e«;  in  people  above  furly  venrs  of  nge,  willi  slight  ur  no  dyspnoea,  should  nol  ba] 
operated  on  jii9t  for  the  sake  r>f  Appe»raDce.  I  think  that  ttmall  bronch<x%]es  coQ' 
nected  to  the  lower  part  of  the  thyroid  in  cliildren  nnd  voung  people  should  Ixf  more] 
often  removed,  e.«i|>ecinlly  when  their  sitiiatiuii  is  mich  thai  the  tumor  might,  wiiU  ilie| 
jncreaHcd  growth,  possibly  entail  some  danger." 

t  L'Untoii  MM.,  Nob.  17  and  IS,  1885  ;  Med.  Chrm.,  June,  1885. 


OPERATIONS  ON  THE  THYROID   OLAND. 


389 


I 


I 


( 

I 


laryngeal  nerve  in  the  eicatrix  ;  (r>)  wlicn  the  laryngeal  Bymptonis  are 
projfressive  from  ascending  neuritis  (Schwartz).  This  may  be  present 
before  the  operation,  iinri  so,  too,  may  be  (6)  compression  of  the  infe- 
rior laryngeal  In-  the  goitre. 

M.  Richelot,  after  discussing  the  results  of  section  and  irritiition  of 
the  recurrent  hiryngenl,  thinks  that  the  sutlden  dyspnoea  and  aphonia 
niu>it  he  attriiiutfd  ti>  division  (tf  the  recurrent  with  irritation  of  the 
upper  end. 

Whatever  the  exact  cause  is,  it  is  certain  that  the  dyspnrca  and 
aphonia  are  not  always  pennanent.  As  hearing  on  these  {Kjinti*,  the 
two  following  cases  of  M.  Rtchelot  are  of  much  interest:  * 

In  a  woman  of  twenty-five,  sutforing  from  siiflTocatiiigdyspntTa,  the 
operation  was  followed  by  a{)honia,  wliieh  Insted  for  three  ujonths, 
and  by  complete  paralysis  of  the  cords.  The  operation  was  performed 
with  great  care,  and  there  is  no  reason  to  think  that  either  of  the 
recurrents  was  cut,  hut  it  is  ])03aible  that  they  were  bruised  or  stretched  ; 
however,  in  four  months  the  cords  regained  movement  and  the  voice 
was  fully  restored. 

In  the  second  case,  aged  twenty,  a  hard  mobile  tunmr,  the  size  of  a 
walnut,  was  attached  to  the  isthmus  by  a  narrow  pedicle,  and  the 
gland  itself,  tliough  a])parently  .somewhat  hypcrlrophied,  was  not 
prominent.  But.  when  exposed,  it  was  found  that  the  tumor  had  a 
broad  attachment  to  the  isthmus,  and  that  the  two  lobes  of  the  thyroid 
were  greatly  hypertropliicd,  olosely  ejiibrucing  and  compressing  the 
trachea;  it  was  therefore  thought  desirable  not  only  to  snip  off  the 
tumor,  l)ut  to  dissect  out  and  to  remove  the  whole  gland.  When 
recovering  from  the  effects  of  chloroform,  the  patient  was  suddenly 
seized  with  cyanosis  and  threnteniiig  asjihyxia,  and  though  she  par- 
tially recovered,  on  the  next  (hiy  there  was  aplionia,  dysphagia,  and 
uninterrupted  dyspnoea,  and  she  died  asphyxiated  in  the  evening. 
Both  rectirrent  Inryn^retds  hud  been  ctit,  and  the  upper  end  of  the  left 
one  was  included  in  a  ligature. 

Injury  to  the  nerve  is  especially  likely  to  occur  under  the  following 
conditions:  (a)  when  tfiegrowtJt  is  huge  ;  (/*)  when  it  is  very  fixed  by 
adhesions  (which  are  uncommon),  or  by  a  broad  base;  (c)  when  it  is 
ill-defined  ;  (d)  when  it  encircles  the  trachea  and  oesophagus  closely; 
(«)  when  it  is  malignaiit. 

3.  Septic  cellulitis  leading  to  purulent  and  diffused  mcdiastinitis. 
Tliese  are  very  likely  if  the  wound  becomes  septic.  In  such  eases  the 
latter  complication  is  almost  certain,  even  in  small  goitres,  if  they  dip 
down  behind  the  sternum,  owing  to  the  difficulty  of  providing  ade- 
quate drainage.    The  accompanying  symptoms  are  :     Pain  in  the 
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region,  coming  on  soon  after  tlie  opemtion  and  increaRing,  followed] 
by  feebleness  of  the  pulse,  distress,  and  dyspniea,  and  speedy  deatluj 

4.  Myx<edoma,  both  acute  and  more  deferred.  Tliis  strange  etm- 
dition,  wliich  Fius  so  unexpectedly  overclouded  otherwise  aueeessfulj 
opt^nitions  for  etimplete  removal  of  an  enlarged  thyroid  ghmd,  waaj 
first  noticed  and  published  by  two  Swiss  surgeons,  Kocher  and  Rev-| 
er<1in.*  The  correct  explanation  will  probably  be  found  io  he  tbej 
one  which  Prof.  Hor.-'ley  brought  before  the  profession  in  lii»>  lucid! 
and  convincing  Brown  lectures  of  18.S5.t  The  issues  here  treated  are] 
80  wide,  the  experimental  researches  are  so  complete  and  fur-r«iching,l 
that  any  abstract  must,  unintentionally,  seem  to  do  them  an  injustice. 
TliL-  fulU>wing  arc  the  points  of  chief  imporUmce  to  tlie  operating] 
surgeon  : 

Effects  of  Exrision.     Phenomena   follmrinff   Q/mfiletc    Tfiffroitltfiomij  ('a I 
iMonlrijf). — "At  a  variable  pcriotl  after  the  operation,  but  averaging  fivej 
days,  the  animal  is  found  to  have  lost  its  appetite  for  a  day  or  twoJ 
and,  on  closer  examination,  to  exhibit  slight  constant  fibrilUir  tremors] 
in  the  muscles,  of  the  face  and  hands  and  fiut  more  especially.   These] 
tremors  disappear  at  once  on  voluntary  efr«)rt.     At  the  same  time  the! 
animal  is  noticed  to  be  growing  pale  and  thin,  in  spite  of  tlie  appetite,] 
etc.,  returning  quickly  willi  j:reat   increase;  rapidly  the  tremors  in- 
crease, affect  all   the   muscles  of  the  body  without  exception,  the] 
animal  becomes  languid,  paretic   in    its  movements,  and  imbecile.  { 
Then  puffiness  of  tlie  eyelids  and  swelling  of  the  abdomen  follow,' 
with  increasing  lielu'tude.     Puring  Ihcs^e  Inst  stages  tlie  temperature, 
gradually  falling,  becomes  subriurmal,  ami  then  the  tremors  disap|>ear 
as  they  came.     Meanwhilu  the  pallor  of  the  skin   oflen   becomes  i 
intense,  and,  leucocylosis  having  been  well  marke<l,  oligtemia  followns, 
and  the  animal  dies  perfectly  comatosf  in   a  variable  period,  but 
usually  about  five  or  seven  weeks  after  the  operation." 

PiiHt-mortan  Ajypcorani'es  met  with  after  Complete  Thi/roidtrtorm/. — Prof, 
Horsley  thus  sums  thctie  up  •  "Ablation  of  the  thyroid  causes  atrophic 
changes  in  the  central  nervous  system,  and  in  tlie  fat  generally.  It 
.  cnupcs  an  increase  in  the  general  connective  tissue,  and  a  mucoid  con- 
version of  tlie  groujid  substance.  This  increase  of  mucin  in  the 
connective  tissue  is  accompanied  by  an  extraordinary  secretion  of  the 
same  stulTby  means  of  the  salivary  glands,  and  also  those  of  the  ali- 
mentary canal." 


♦  Arth./.  Klin.  Chir.,  Bd.  xxix.  p.  254,  1883. 

t  BrU.  Mid,  Joum.,  January  17  and  31,  1885  :  "  The  Thyroid  Glund  :  its  Bdittoo 
to  the  Pathology  of  MyxHiileniii  luit]  t'ri'tiiiism  ;  to  llie  Qn«lion  of  the  Surgical  TwU- 
menl  uf  Uutlre;  mid  iu  tli«  Utuieral  Nutrttiun  uf  the  Body." 
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While  these  changes  are  going  on,  the  hjemapoietic  tissues,  especially 
the  spleen,  are  foumi  to  have  undergone  obvious  compensatory 
hypertrophy. 

Tfit'trrii's  explnininy  Ahprirdemtt,  Cachexia  Strumipriva,  and  Cretinwn. 

Prof.  Horsley  discupsed  the  three  following,  muiutaining,  hiniself, 
the  third  to  be  the  correct  one  : 

i.  Kocher's  view,  that  the  symptoms  of  niyxoF<deuia  which  t'olUtw 
complete  th)'roidectoniy  are  brought  about  by  chronic  asphyxia,  due 
to  narrowing  of  the  trachea,  coiisoquent  on  softening  and  atro|diy, 
produced  by  ligature  of  the  thyroid  vessels  which  suf)])ly  the  trachea 
and  fjcsophagus  ns  well.  Prof.  Horsley  finally  disjioses  of  this  view 
by  remarking  that  there  are  numerous  cases  of  marked  sten^js-ii*  of  the 
.  larynx  and  trachea  on  record,  but  not  a  symptom  of  myxcedenia  has 
}iere  been  noticed.  Furthermore,  in  hii«experini(>ntnJ  tliynndtitumies. 
the  larynx  and  trachea  were  found  absolutely  nonual  and  patent. 

ii.  Dr,  Hadden's  views  that  the  uiy  xcedemntoua  state  of  malnutrition 
is  brought  about  by  a  general  spasm  of  the  arterioles  and  capillaries, 
the  sj>asni  bfing  uiaintiiined  by  central  disturbance  in  thesyuii«itheliL- 
ganglia.  This  view  regards  the  atrojdiy  of  the  thyroids  as  due  to 
constriction  of  the  blofulvesselp,  and  therefore  of  secondary  impor- 
tance. It  has  been  accepted  by  Koeber  on  the  assuniptitju  that  in  tlie 
operation  the  sympathetic  nerves  are  injured  and  irritated  by  being 
inclu<led  in  the  ligatures  placed  on  the  vessels.  It  i-S  .net  aside  by 
Prof.  Horsley  because  (a)  it  has  been  found  cxperinient«lly  that  if  the 

t  gland  lie  exposed,  and  the  nerves  goiug  io  it  are  divide<l,  the  symp- 
toms of  myxredema  do  not  appear;  (,3')  in  Prof.  Horsley 's  exptiri- 
mental  thyroidectomies  which  were  followed  by  myxcedema,  the 
irrit-ation  of  the  nerves  was  o»dy,  be  considers,  monienniry.     (>)  The 

»  sympathetic  trunk  and  ganglia  appear  to  be,  nMcroseujncally,  abso- 
lutely nornud. 

iii.  The  theory*  that  the  four  varieties  of  a  general  .state  of  mal- 
nutrition, given  below,  ure  due  to  the  loss  of  function  of  the  thyroid 


• 


*  Prnf.  Horsley  nlso  deals  witli  •iome  oliipcllons  wliirJi  bai-p  licen  misied  to  liis  llieorv 
— (1)  Even  if  in  the  nbnve-nnnu'J  c<in(liti<ins — viz.,  eretinistn,  mvxtwJema,  L'iU'liejtw 
8tniii]i|>riva,  and  L-nchesia  nfler  thyr(i»deL-tomy,  n  tliymid  Kody  be  discoverwl  \nM- 
mortcni,  it  does  mil  fullovy  liut  I  his  vmn  in  full  normul  fiinuliuii.  (2)  If  uae  ]nhe  t)« 
excised,  the  other  hypertrophies;  if  ihii;  enlarged  half  be  now  removed^  the  animal 
presents  many  of  the  symptoms  de-«Lriljed.  in  answer  to  the  stuteiiient  of  Sfhifl'  liiat, 
provided  an  interval  of  iihout  tliree  weeks  elnf)«en  between  the  ojH?nilimisi.  the  symp- 
tomw  do  not  ap|ie«r,  or,  nl  niiy  nite,  arc  not  falnl,  Prof.  Horsley  replies  lliat  even  if  the 
above  observation  is  to  he  irusleil  the  mitigation  of  Kyniptouw  can  re&dily  be  under- 
stood, as  the  spleen  will  have  had  lirae  to  provide  for  the  heroapoietic  fiinctiona  of  the 
gland. 
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I^andf  perfaspe  UiroUfdi  dwCnibaace  of  the  neiroas  oentra,  leading  to 
VBMMUolor  or  trophic  chanfres  in  tbr  ttasaeB.^ 

The  fotlowing  cases,  with  the  ramlts  of  operation,  support  Prof. 
Honilfy'ii  views.  They  might  be  maltiplied  Iiv  other  published  ants, 
and  it  Li  probable  that  manj  other  tem|iorari]v  tiUccMsful  thyroidec- 
tomies hare  been  followed  by  mjxoedenia,  bat  that  this  ending  n{  the 
cases  has  not  been  made  known. 

Volkot'itch,  of  Ki«*v,t  rftnoved  the  whole  gland  in  a  woman  aped 
thirty-eight,  for  dy»pncjK»  and  dy»pha^a  indicating  upcnitive  inter- 
ference. Death  took  place  four  months  after  the  operation,  with 
marked  evidence  of  cachexia  strumipriva — i.e.,  nnnnnia  and  wenknem, 
tetany  of  hands  and  legs  setting  in  live  days  after  the  operation,  and 
becoming^  later  on,  more  general,  numbness  of  hands,  myxoedeina- 
Ufua  condition  of  the  integument,  striking  apathy,  difficulty  in  arlicu- 
latiiin  aiul  rt-spiration. 

Sir  W.  St<.ike«  X  hits  puhli^hed  a  suae  in  which  ii  somewhat  similar 
fatal  result  follow^l  romplfte  tliyroidectoray.  A  healthy  woman, 
aged  eighteen,  wiis  iidmitl<'fl  with  extensive  enlargement  of  both  thy- 
roid lobes,  causing  urgent  dytipncra,  especially  at  night.  It  was  found 
impossible  to  remove  more  than  the  left  lol»e,  owing  to  the  profuse 
hiemorrhflge,  which  proved  almost  fatal.  A  good  recovery  tof»k  place, 
followed,  for  a  while,  by  ri-lief  of  dyspud'a  and  diminution  in  thesiie 
of  the  right  lobe.  In  about  six  weeks,  however,  the  right  lobe  was  as 
large  as  before,  and  the  thrill  and  dyspntea  were  again  present  in  an 
intensified  form.     The   right  lobe  was  removed  with  even  greater 


*  Prof.  Honley  liiii»  (iibiilaten  the  tniwt  Miikinj;  of  Uie  uiktomical  iind  [>hjrsi<>Jugi(sl 
facU  bearing  u|M^in  ex)wnruental  myziHi^aiu: 

"  I.  The  iJiyroiil  |i;1:iih1  iippenrs  to  (t>nsiM  of  Iwo  diftinct  |>ortini» — (a)  glandnUr, 
Cl>n!<i.HliI1^'  iif  highly  vn8L'lllu^  jieini,  whi<-h  exi-rele  InUi  (heir  iiitrrior  a  mucoid  Mib- 
ainncc,  ihih  ^ultbiunce,  ur  Honteihin^;  rlosely  .siinihir,  heiiig  fniind  in  the  lyruph-*ea»«b 
of  Ihi'  gliind  — iti  uiii-excTeling  fiinciiun?  {b}  highly  vnAcuhnr,  lymplioid  nodide*— 
hK>inatogenoiiH  ftinclion. 

"  2.  Excision  of  the  i^Iikh]  itt  folhiwfd,  iie(N)r<l(ng  to  my  exjieriiuenis,  hy  «n  increate 
in  the  aniniint  of  mucin  in  the  (ittuiies  which  nornkally  |Ki«(ser«  it,  hy  a  r«ir<>Knu}e  hb- 
tologac-al  chniige,  by  an  inerenne  in  the  aclivity  of  llieglnnds  which  noi-nmlly  excreta 
il,  Hnd,  \shui  18  Klill  more  Hiriiting,  by  llie  m«8nm}>tiou  of  the  nitici[»in)ii!»  function  by  a 
glnnd  which  mirmally  iir(>(liu'€!<  none,  or  very  liule,  mucin  — the  pnmiid  ^hind. 

"3.  KxL-iMiim  oflliG  gland  is  followed  by  profound  changes  in  the  bliMMi — nnroely,  i 
diminulioirof  the  niiinbtr  of  oorjniKcles,  prw^^lei),  an  rej^nrds  the  number  f»f  the  white 
element:'',  by  n  tfni[H>rnry  inereiue  in  ilieir  nnnd>er,  by  Rn  alteration  in  Uie  coagult* 
bility  ami  .ilbnuiins,  and  by  an  abnojnial  jirejience  of  mucin, 

"4.  Excision  of  the  gbuul  In  followed  by  nerve-xympliinui  indit-jiting  changes  in  the 
lowest  motor  cenire^,  these  changes  cnusing  tremors  with  rigidity  and  {tareais;  it  it 
hIbo  followed  by  changes  in  the  higher  ptiyclm-corticnl  centres,  such  prudiicing  imbe- 
cility, and,  idtitnntely,  dentli  in  tlie  ctMuatoee  stale." 

t  Lond.  AM.  Rwml,  .\pri]  15,  1H85,  \>.  148. 

I  Brit.  Mtd.  Joum.,  October  Iti,  1888. 
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danger  from  syncope.  Within  a  fortnight  convulsive  eeizures  set  in, 
and  fatty  swellings  were  noticed  about  the  eyelids,  backs  of  the  wrists, 
and  over  the  metatarsi.  Mental  turjmr  also  iippeared,  and  the  aspect 
of  the  face  betauie  grndujiUy  oiu*  of  imbecility.  The  convulsive 
seizures  recurred,  with  livitiity  of  the  face,  stertor,  dyppnoea,  protrusion 
of  eyes,  dilatation  of  the  impils,  iind  throbbinp  of  the  ciiroti<ls,  fol- 
lowed by  copicms  perj^pinition.  The  jnUietit  hecnuie  weaker  nnd  died, 
with  symptoms  of  puhnouary  infiltratiiHi,  ten  days  after  the  second 
operation.  The  very  brief  account  i>f  the  post-in ort^:ini  only  mentions 
the  brain,  heart,  and  lungs;  of  these,  the  two  former  " contained 
nothinp  abnormal ;  the  hint's  were  highly  dMlcmatous." 

Mikulicz,  of  Cracow,*  states  that  the  pul^lished  cases  of  cncliexin. 
struniipriva  after  thyroidectomy  already  number  thirty-five,  and  he 
adds  another.  A*s  to  other  evils  which  nisiy  result  from  total  thynnd- 
ectomy,  he  says  that  Weiss,  in  lf>SH,  found  thirteen  cases  i>f  tetany, 
and  Mikulicz  himself  has  had  fouft cases  in  seven  operations.  He  also 
cites  three  cases,  two  of  his  own.  in  which  eitilcptic  convulsions  fol- 
lowed total  extirpation. 

It  is  right  to  stiite  that  other  observers  have  failed  to  trace  the  above 
sequence.  Foremost  amon;;st  these  is  the  experience  of  Billroth,  who, 
in  1883,  had  jH-rfurnicd  exlirpiitiou  si.xty-ci^ht  tijucs,  with  a  ninrtality 
of  only  7.3  per  cent,  and  without  once  observing  cachexia  strunii- 
priva. Crede,  of  Dresden  (  OnKjrcsn  of  Gcrmon  Surycwii*,  1884),  reported 
fourteen  cases  of  complete  extirpation  without  one  case  of  iiiyx- 
cBdema  followinj;. 

Sir  W.  Mact\irniac  (Jlnt,  Med.  Jtmr.,  18S-L  vol.  ii.  p.  231)  mentions, 
in  exphtnation  of  Kocher's  results,  the  opinion  of  Bardleben,  "  that 
the  cretinoid  condition  obs<-rved  liy  Kocher  may  very  well  have  fol- 
lowed in  his  cases,  irrespective  of  the  extirpation  of  the  gland,  and 
that  the  enlarged  thj'roid  was  but  a  link  in  the  chain  of  symptoms, 
dependent  rather  on  the  locality  from  which  the  patient  enniH,  than 
on  the  circumstance  that  extirpation  of  the  goitre  had  been  prac- 
ticed." 

However  this  matter  may  finally  be  cleared  uji,  the  fact  remains 
beyond  disputt-  that  in  many  parts  of  Europf  sytoptouis  akin  to  those 
of  myxopdema  have  followed  eomjilete  thyroidectomy,  eepeeially  in 
young  8ubject«.t  Wh}'  this  sequence  has  not  been  invariable,  and  what 
the  exiilaii!iti(.>n  v(  it  is  wiien  it  dues  appear,  is  as  yet  unccrbiin.  But, 
till  this  matter  is  cleared  U]),  I  am  distinctly  of  opinion  that  complete 
extirpation  of  the  thyroid  is  as  yet  unjustitiable.     It  is  certiiinly  an 

•  Brit.  Med.  Joum.,  October  1(5,  188tf 

t  Of  Ki>cher'a  sixtc^en  caseH,  in  wliich  cachexia  struniipriva  wtiK  ilevelnped,  nine 
wen?  un(Jfr  twenty  yean*  of  age.  live  between  twenty  and  tltirty,  nnd  only  two  above 
thirty.     Eleven  were  young  women ;  five  were  males. 
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operation  of  many  undoilbtcd  risks,  such  as  hfemorrhage,  injnrj  to 
the  recurrent  liiryngeal  and  the  trachea,  and  septic  trouble.  In  addi- 
tion, the  great  risk  of  niysredeina  remains,  an  uncertiiinty  perhaps, 
but  still  to  be  reckoned  with.  On  the  other  hand,  we  have  operations 
which  are  infinitely  safer,  such  jis  ligature  and  removal  of  the  isthmus 
an<l  removal  of  one-half,  to  be  followed,  if  needful,  by  lijiuture  of  the 
arterici?  to  the  opposite  half  later  on. 

Operation  for  Removal  of  One-Half,  and  the  Istlimua 

as  well,  if  required. — Tiic  parts  havin<j  boon  cU'unsc'd,  and  the 
patieut'8  lu'ad  and  shoulders  conveniently  supported,  the  surgeon 
makes  a  free  incision  over  the  most  prominent  part  of  the  tumor 
which  he  is  going  to  remove,  avoi<ling  any  large  veins.  An  ample 
longitudjnid  incision  *  will  nearly  always  give  all  the  room  that  is 
required,  and  such  a  scar  will  l>e  little  conspicuou.-!,  falling,  as  it  does 
eventually,  into  the  sulcus  just  internal  to  the  sterno-mastoid,  a  point' 
of  much  importance  in  women. 

The  skin  and  platysma  being  cut  through,  any  superficial  veins 
carefully  tied,  the  deep  fascia  is  slit  up  and  the  gland  itself  exposed, 
bluish-red  an<l  with  large  veins  on  its  surface.    Spread  also  over  this 
are  often  one  or  mme  of  the  depressors  of  the  hyoid  bone;  these  are 
separated  with  a  biinit  dissector,  or,  if  neetiful,  divided  between  silkj 
ligatures.     One  or  more  large  retractors  are  now  inserted  so  tts  to| 
draw  outwards  tlte  stcrno-niastoid  and  large  vessels,  while  the  sui^eonl 
with  his  left  index  finger,  or  a  blunt  dissector,  frees  the  enlargwl  part' 
of  the  thyroid  from  its  bed,  shelling  jt  forwards,  and  probably  finds 
it  only  fixetl  above,  below,  and  internnlly,  by  the  thyroid  vessels  and 
the  isthmus.     In  effecting  this  separation,  the  greatest  care  must  bo 
tivken  to  work  gently  and  to  keep  close  to  tlie  tumor,t  the  veins  being  | 
often  much  enlarged  and  thin-walled.J    The  upper  extremity  of  the 


*  The  incision  can  either  l»e  made  ns  above,  laterally,  or  it  m»x  be  angular  with  ■ 

strniKlii  li)i))i  in  ilie  tiit^Jitin  line  fn>nt  livuid  Co  8(emiini,  ami  one  |.mssii)g  obli<|uely 
oiitwnnis  and  ui>wnnlt»  frum  the  u|>|K?r  eiul  i>f  the  first.  If  lite  «urKviiii  «.iill  (lemKi  in 
removiriK  ilie  wlnde  ^l:iti<l,  lliu  iiii-i>'i<>n  may  lie  Y-*''"pe'i.  In  <•!!>«!«,  hs  in  that  of  Sir 
W.  M.ioOirmiic  {Inc.  lupraeii.),  where  the  Bkin  U  aiihercnt  iifier  the  n»e  of  *eton>s  etc^ 
the  iiK'iAioDn  must  be  made  so  as  to  enoK^xe  and  rcmuve  the  ndherent  ^kin  and  cica- 
trices. 

t  Tlie  enpnule  of  the  (iiiiior  ntiiKt  nnwliore  be  opened.  Such  a  step  not  odIj  leuuU  to 
flooding  of  the  wound  with  IjIooiI,  but  thus  alMi  ulwcures  and  may  lend  todamagvof 
important  ]tnrt« — «.<;.,  the  remirrent  laryngneii!  and  trachea. 

I  While  it  in  quite  im[H»»ible  to  give  any  lultH^iiate  idea  of  the  number  of  veoKb 
which  mny  he  met  with  in  n  large  and  difficult  cane,  it  will  be  well  to  recall  the  prin- 
cipal vt'inlrunks.  Tlie  Mit^rior  llivruwl  veNHels  enter  at  the  upp»T  nngle;  a  little 
below  these  emergen  laterHlly  a  mi|ierior  ucoeKHory  vein  (Koclier).  The  «ame  sii/geon 
dejH.Til>e8  as  conslant  a  Hiiperior  and  inferior  communicating  vein  aa  lying  above  and 
below  the  iathmua,  the  former  joining  the  two  superior  thyroids,  and  the  latter  entering 
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tumor  being  first  isolated,  the  superior  thyroid  vessels  are  found  and 
tied  with  double  ligatures  of  chromic  catput  or  rarbolized  silk  jmeaed 
with  an  aneurism  nee<lle.  This  eficcted,  the  tuuior  is  next  isolated  in 
a  downward  direction,  and  any  outlying  niaHHPs  turned  out  from 
beneath  the  8terno-njai<toid.  The  next  ptep  usually  taken  is  similar 
iflolation,  liKature,  and  division  of  the  inferior  thyroids,  but  the  writer 
prefers  to  take  the  isthmus  next,  being  of  opinion  that  the  more  the 
growth  is  freed  and  isolated,  and  ttie  less  fixed  it  is,  the  more  easily 
are  the  inferior  thyroid  vessels  dealt  with,  and  the  less  danger  is  there 
of  damaging  the  recurrent  laryngeal. 

The  separation  «if  the  isthmus  is  best  cffceted  with  a  steel  direetor, 
care  being  taken  to  keep  the  isthmus  as  niueh  oil'  the  trachea  as  possi- 
ble, and  the  point  of  the  director  close  to  the  isllinuis.  When  tliia 
body  has  been  suftieiently  separated,  it  may  be  liputured  a ftt-r  trans- 
fixion with  an  aneurism  needle  earrying  carl>oliz<d  silk  or  strung 
chromic  gut,  or  it  may  be  carefully  torn  througli  with  the  point  of  a 
director,  and  each  bloedinii-point  seoured.*  The  amount  of  ha'mor- 
rhage  met  with  in  ditaching  and  dividing  the  isthmus  varies  very 
muci).  If  the  separating  is  cffeeted  piecemeal,  the  bleeding  is  often 
very  slight.  This  is  prolmbly  aerounted  for  by  the  fact  that  the 
intima<-y  of  connection  and  Cdutinutty  of  structure  between  the  lialvea 
of  the  thyroid  and  the  isthmus  varies  much  also;  in  many  cases  the 
connection  is  mainly  by  connective  and  a  little  glandular  tissue,  with 
very  few  vessels. 

The  tumor,  now  altiiost  cnmpk-tely  isolated,  is  drawn  to  one  side, 

d  especial  care  is  taken  bcfure  ligaturing  the  inferior  thyroid  vessels. 
These  should  he  most  carefully  isolated  and  inspected,  so  as  to  avoid 
injury  to,  or  including,  the  n'current  laryngeal.  Owing  to  the  fact 
that  the  trunk  of  the  interior  thyroid  artery  does  not  come  into  rela- 
tion with  the  recurrent  laryngeal  till  both  are  close  to  the  trachea,  the 
vessel  shouhl  be  ligatured  and  cut  at  some  distsmce  from  it. 

If  the  vessel  is  tied  at  all  en  rna^r,  the  nerve  may  very  likely  be  in- 

info  the  tbrrtiidea  imR  vein.  The  inferior  ibyruitl  ve!i«el»  pa».s  lieliind  ilie  niiter  lionler 
of  the  tlivmid,  and  for  some  dtxtaticc  lieliind  it,  ht-fore  |>etietr)iliMg  it  with  its  several 
brandies.  A  liltle  above  tbe  iMfei-ior  llivruid  vefHels  eiuerge!*  ilie  mferior  ucoesHciry 
thjrroid  vein.  TJie  nn(erior  jnguJar  will  have  to  l>e  dealt  willi,  and  the  ponitions  of 
thft  internnl  jugular,  und,  below,  of  the  iiinomiiinte  Teins,  witi  have  to  be  remerid)ered 
in  the  ca-se  of  lingc  luinors.  The  above  veion  are  ligiiretl  by  Sir  \V.  MarCorinac  (f<w. 
nupni  cu.)  in  an  illuKtnttiou  taken  from  Kocher. 

*  If  the  |>e<licie  seem  Ido  tlii<'k  and  vn.«eidar  lo  treat  in  ibis  way,  which  inuy  be  the 
caae  in  ix»los»iii  bronchcKTieH,  it  f*lioiild  be  HtdKlivided  and  tied  in  several  pieces,  like  a 
stont  ovuriiin  jwdicle.  If  lbi>^  cunnitt  Ik-  mnmiKed,  and  if  the  pntienl'sennditioti  admits 
of  it,  the  [ledicle  tuny  be  divided  by  nn  <?iTii»eiir,  or  sietired  Ihrongh  with  the  ouilery. 
In  such  coNe  the  Hliinip  Niiould  be  bniNhed  over  with  n  xtrong  Roliition  of  zine  ehlnriJe, 
dusted  with  iodoform,  and,  if  [io«Mibte,  broiigiit  outinide  the  wound. 
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eluded,  and  the  saiue  risk  is  run  if  nl  this  stage  the  wound  is  not  kept 
drj'  and  hlondless. 

Baunjptrtner  of  Biidtn,  and  €red<j  of  Dresden  fquoted  by  Sir  W. ' 
MacCornmc,  loc.  mpra  cit.),  lay  Btress  upon  the  importance  of  tying] 
the  1»ranolios  of  the  inferior  tliyroid  close  to  the  ^land  itself,  thuaj 
avoidinjr  any  risk  of  tying  the  recurrent  larynffetil  nerve  and  of  injur- 
ing tlie  small  vessels  to  the  trachea,  cpsophagus,  and  larynx.  Sir  W".| 
MnKV>rinae  also  npproves  of  this  plan. 

After  the  removal  of  the  tumor,  the  wound  should  be  examined  for 
any  bleeding-points,  ader|Uiiie  drainage  then  provided,  and  the  woui 
irefuUy  elosed,  save  below,  to  allow  of  free  escape  of  disclmrgea  here,| 
ind  tlius  to  avoid  anj"  ri.sk  of  hurrowin;:,  and  niedia.<«tinal  cellulitis. 

If  during  the  operation  there  is  any  evidence  of  syncope,  the  headi 
should  be  lowered  and  injections  of  ether  or  hrjwuly  given.     Ikith  th»l 
surgeon  and  the  apsistant  who  is  giving  the  anaesthetic  must  l»e  on  the* 
look-out  for  evidence  of  d yspm^a  or  asphyxia.     If  any  evidence  of  it 
occur,  it  is  an  indication  for  the  surgeon  most  carefully  to  examine 
the  tissues  which  he  is  handling,  and  the  amount  to  which  he  may  be 
dragging  upon  the  air-passages  in  the  nianipulation  of  the  tumor. 
Tracht'otoniv  seems  nearly  always  to  he  a  fuial  complication,*  partly 
by  rendering  such  a  deep  and  important  wound  septic,  partly-  by 
causing  scj)tic  V»roncho-pnpum«»nia,  and  partly  by  adding  to  the  sht 
in  a  patient  already  collapsed  by  so  severe  an  operation. 

If  tracheotomy  appear  urgently  needed,  the  surgeon  should  try] 
first  slitting  up  more  freely  the  deep  cervical  fascia  or  dividing  or] 
retracting  any  stretched  muscles,  in  order  to  relieve  the  trachea  and [ 
breathing. 

In  the  event  of  the  operation  ha\'ing  to  he  performed,  great  ditficul-j 
tie.H  niu.^t  be  expected,  and  the  surgeon  should  he  provided  with  longJ 
soft  tubes,  in  case  there  is  any  mediastinal  prolongation  pressing  upon  < 
the  lower  part  of  the  trachea.     Every  possible  attention  must  be  paid 
to  keeping  tlie  tracheotomy  wound  sweet  with  applications  ofiotlo-j 
form,  iodoform  and  ether,  etc.    Sir  \\*.  MacC'ormac  draws  attention  toj 
the  need  of  keeping  the  head  very  steady  at  the  time  of  the  tra- 
cheotomy, and,  later  on,  with  sand-bags  ;  he  advises  leaving  the  thy- 
roidectomy wound  o]>en  and  treating  it  with  frequent  irrigation,  if 
tracheotomy  lias  been  found  necessary. 

For  tlie  first  few  days  after  thyroidectomy,  care  must  be  taken  toj 
keej)  the  drei^sings  securely  in  position.     This  is  especially  difficult  in 
a  mobile  part  like  tlie  neck,  which   does  not  admit  of  conipn'ssion. ' 
The  safest  plan  is  to  pasH  the  gauze  bandages  unih-r  the  axilUe  below, 


•  In  five  of    Billroth's  cases  in  which   (rncbeotomy   wns   perfonnf«t   tiir««   died.. 
Koclier's  experience  haji  been  the  same. 
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and,  above,  to  wind  them  over  the  chin  and  forehead,  points  of  friction 
being  carefully  piu!kfd  with  anlicyltc  wool,  and  all  made  securf  hy 
stitching.    This  alone  will  keop  the  dressinjjs  from  «li]>pinp  down. 

Unless  primary  union  is  secured  throujihout,  any  silk  li<,'atur«;a 
used  are  liable  to  conic  away  for  many  months.  Thus,  Sir  W.  Mac- 
Cormac  {loc.  j«fi;)ra  cit.)  relates  a  case  of  thyroidectomy  lasting  two 
hours,  in  which  at  least  a  hundred  ligatures  were  used.  Six  months 
later  u  sinus  was  .stiU  di.«cliar|jinfi:  ii^iature-thrninls.* 

Question  of  Operation  in  Cases  of  Malignant  Disease 

of  the  Thyroid. — Th<^  surgeon  mU!?t  consider  here  most  eurtrully 
whetijer  any  operation  13  justilialile.  In  the  (irst  ]>laee  the  risk  t»f 
injury  to  the  recurrent  larynncai  is  much  increased  from  the  tendency 
of  a  malignant  growth  to  creep  round  the  trachea,  dip  into  the  sulci 
between  tlie  lar^re  vessels  and  tire  wind|iipp,  and  to  infdtrate  iniportimt 
parts.  Secondly,  these  growth.s,  esijeeially  if  ra[dd,  tend  to  creep 
down  into  tlie  anterior  mediastinum,!  behind  the  sternum.  Thirdly, 
in  addition  to  tliese  dangers,  must  he  considered  that  of  glnndular 
invasion.^  and  the  doubtfulness  of  getting  all  the  growth  away,  and 
the  increased  risks  of  hiemorrhage  and  cellulitis. 

Dr.  Rotter  (Arch.f.  Clin.  Chlr.,  Bd.  xxxi.  Heft  4  ;  Year-book  of  Treat- 
ment, 188'),  p.  1S8)  gives  detail-s  of  fifty  cases  of  cancer  of  the  thyrihid 
submitted  to  operation.  Of  these  eight  die<l  in  the  first  tvvnity-four 
hours.  Jive  at  the  end  of  the  first  week,  and  eight  at  the  entl  of  the 
second  week.  Only  four  patients  remained  free  from  a  recurrence  at 
the  end  of  six  months.  Tht^se  figures  point  very  strongly  to  the  con- 
clusion that  in  malignant  disease  of  the  thyroid  an  operation  is  most 
rarely  justifiable. 

Mr.  Butlin  (0?)rm^  Treat.  t,f  MaU;/.  £>k,  p.  20r,)  thinks  that  "at 
present  the  number  of  instances  in  which  a  cure  of  the  disease  can  be 
claimed  is  so  small  §  that  the  operation  is  scarcely  justified."    The 

*  See,  on  this  point,  the  footnote,  p.  404. 

t  A  remarkable  instance  of  malijjnnnt  lironoliocele  is  figured  by  Billrolh  (Oin. 
Surg.,  pi  ii.  imd  iii-).  It  w»»  a  i^ofl  cnix-inonifi,  ami  extended  down  beliiiid  llie  i<temiiia, 
coinpre»Hing  the  right  innuiiunate  vein,  .tnd  entitling  enurmoue  dilatAtion  of  the  super- 
ficial veins  of  itie  neck  »nd  front  of  the  trunk. 

X  E.g^  CervJcnl,  n]edia5tinul,  broiicJiial. 

I  He  ihns  analvaett  the  cases  in  the  paper  l>y  Dr.  Ki)tler,  quoted  above,  and  two 
others  by  Dr.  Rcwe  and  Dr.  liraiiii  (Lnngeiibeck'u  Arch,  1879,  l.SS,3).  Of  fifty  cases 
Bubinttted  to  operaiiun  thirty  were  fntiil.  t)f  the  twenty  wliicli  survived  the  operation, 
a  recurrence  took  place  in  ten,  which  w:is  either  fatal  or  pnitiiitied  rajiidly  tobeso.  In 
two  the  o[)crntion  was  »b«ndon«l  In  three  the  further  history  w:i*  not  known,  and 
in  one  it  only  extended  to  s  period  of  two  tuontUa  after  the  operation.  In  four  only 
was  s  result,  which  Mr-  Biillin  cotirteot;^U  calls  fiivorable,  obtained.  One,  a  patient 
of  Bircher'n,  was  well  eleven  months  lifter  operation.  In  the  second,  Rrinw  removed 
aome  enlHrge«i  gland«s  a  year  tifter  the  firc>t  operation,  and  two  and  a  quarter  yearn  later 
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following  facta,  to  which  Mr.  Butlin  draws  attention,  are  worthy  of 
careful  notice:  (1)  The  large  number  of  cases  in  which  secondary 
affection  was  discovered  at  the  autopsy,  even  when  death  occurred 
within  a  few  days  after  the  operation  ;  (2 1  The  frequency  with  which 
it  was  fuund  impossible  to  entirely  remove  the  tumor;  (3)  The  diffi- 
culty of  diaj^nosis  in  the  early  stage  of  rnalifrnant  disease  of  the  ihy- 
roid.  The  chief  points  which  should  be  looked  to  here  are  early  fixity 
and  irrfgularity  of  outline,  to  which  Mr.  Hutlin,  quoting  from  Roee, 
adds  (■<»ntiuuoup  ^jrowtli  *  and  niarkL-d  dysphu^a. 

Treatment  of  Enlarged  Thyroid  by  Operations  on  the 
Isthmus. — This  method  con.sista  in  excising  the  isthmus  after  apply- 
ing dniililc  ligatures,  or  in  trusting  to  double  ligatures  alone.  It  waa 
first  recommended  in  this  country  by  Sir  D.  Gibb,t  and  has  more  re- 
cently been  used  and  advocated  by  Mr.  Sydney  Jones. 

In  Sir  D.  Gibb's  cases  the  patients  were  young  women  whose  bron- 
choceles  had  resisted  other  treatment  In  one  wise  there  was  general 
enlargement  of  the  thyroid,  especially  on  the  right  side,  the  isthmus 
couhl  be  felt,  distinctly  rounded,  and  projecting  somewhat  over  the 
trachea.  Mr.  llolthouse  exposed  tlie  isthmus,  and,  after  placing  a 
ligature  <m  either  side,  removed  it.  Ahout  six  months  later  the  patient 
was  entirely  free  from  her  old  symptoms  — tension,  dyspna?a,  etc., — 
and  the  lobes  appeared  to  have  receded  laterally,  and  to  be  less 
prominent. 

In  the  second  case  there  was  much  enlargement  of  the  veins  owing 
to  extension  downwards  of  the  lironchocele.  Cough,  dysphagia,  and, 
at  times,  urgent  dyspn<T?a  were  present.  When  Mr.  Holthouse 
exposed  the  isthmus  it  suddenly  cropped  up  like  a  hernial  tumor. 
After  cautiously  detaching  it  with  curved  scissors,  two  ligatures  were 
passed  under  it  as  widely  apart  as  possible.  As  they  seemed  likely  to 
become  detached  if  the  isthmus  was  cut  away,  they  were  left  in  to 
slough  out.  The  patifnt  made  a  good  recovery  with  much  relief  to 
her  symptoms, 

A  very  interesting  case  has  been  recorded  by  Mr.  Sydney  Jones :  J 

the  patient  died  nf  itillnnitniiiion  of  the  lungs.  The  tliird,  a  pntieni  t>f  Mams',  vm  re> 
|)ort«.'<l  Ui  be  quite  well  ne-irlj-  four  years  iifter  the  o[>eralion ;  ami  llie  fourth,  under  the 
same  surgeon,  died  in  twelve  months  of  some  iincert«in  lung  affection. 

*  llitse  ha.s  {loitiled  out  that  ilie  Hi)rj;;ei>n  Ih  liuble  Ui  l>e  deceived  on  ihisi  (Kiiiit  bv  ilifl 
oQei't  nf  reiiiedieH.  Tluit<,  |)iitu!<>iinm  iodide  mar  ciuise  a  diminution  in  the  nils  of  the 
nei'k,  a  fact  wtiioh  inuy  be  nitribined  to  the  effect  of  the  drug  on  the  general  enlaT>g«- 
nient  of  the  glund,  whii-li  in  fretjueTitlv  jif.»oci!ile<l  with  the  evconrrence  of  more  or  leas 
liniilcHl  tiinligiiiint  <iise:i.'ie.  .-Xtiention  hns  already  been  drawn  at  pj).  '62{.\  370  of  this 
book  to  rhe  jirorrastinalion  (wuuelimes  pernicious  in  iu  results)  which  this  tempurary 
renull  of  giving  |>«>t]is!»iiim  iodide  may  bring  about  in  malignant  disease. 

t  Lancet^  1875,  vol,  i,  p.  120, 

t  Lanat,  November  24,  1883,  p,  90O. 
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The  patient,  aged  eighteen,  had  noticed  the  swelling  about  eight 
years,  latterly  it  had  increased  rapidly.  The  dyspncpa  was  marked, 
the  least  exertion  bringing  on  paroxysms.  The  thyroid  was  greatly 
enlarged,  the  right  lobe  being  much  the  larger,  while  the  isthmus  could 
be  traced  extending  below  its  usual  position,  as  a  band  about  1  inch 
in  vertical  measurement.  An  incision  about  3}  inches  long  being  made 
in  the  middle  line,  transverse  branches  of  the  anterior  jugular  vein 
being  tied  and  turned  aside,  the  isthmus  was  detached  by  the  finger 
and  director  from  the  front  of  the  trachea.  An  aneurism  needle  was 
then  made  to  perforate,  which  it  did  easily,  the  junction  of  the  isthmus 
with  each  lateral  lobe.  The  double  ligature  on  each  side  was  tied  as 
with  an  ovarian  pedicle,  and  the  isthmus  cut  away.  There  was  very 
little  haemorrhage.  The  trachea  was  very  much  compressed,  of  tri- 
angular shape,  with  the  apex  forwards,  and  each  lateral  surface  some- 
what concave.  Immediately  on  removal  of  the  isthmus  much  relief 
seemed  to  be  afforded  to  the  patient.  The  dyspnoea  quickly  ceased, 
and  when  the  patient  left,  in  less  than  two  months,  the  thyroid  could 
not  be  felt. 

Sir  W.  MacCormac*  alludes  to  three  other  cases  thus  treated  by  Mr. 
Sj'dney  Jones:  The  second  was  one  operated  on  for  exophthalmic 
goitre.  Here  great  benefit  followed  as  far  as  shrinking  of  the  lateral 
lobes  went,  but  the  patient  died  some  time  after  from  cerebral  mischief 
in  connection  with  the  general  disease.  In  the  two  remaining  cases, 
the  isthmus  not  being  so  well  marked,  the  lateral  lobes  were  so  approx- 
imated that  the  inner  portions  of  both  lateral  lobes  were  removed, 
after  transfixion  with  a  double  ligature.  Great  relief  to  the  breathing 
and  swallowing,  and  shrinking  of  the  lateral  lobes  followed.  Mr.  S. 
Jones  considers  the  chief  object  of  this  operation  to  be  to  create  a  gap 
between  the  lateral  lobes,  a  deep  gutter  being  made  in  front  of  the 
trachea,  from  which  free  drainage  is  secured  during  the  process  of 
healing. 

I  have  followed  Mr.  Sydney  Jones  in  three  cases,  and  can  recom- 
mend this  operation  most  strongly.  All  three  cases  presented  enlarge- 
ment of  the  gland  generally,  in  addition  to  hypertrophy  of  the  isthmus. 
In  two  of  them  the  women  were  over  thirty,  with  marked  distress  in 
breathing  on  exertion  and  altered,  hoarse  voice.  The  mother  of  one 
of  the  patients  had  died,  aged  forty-four,  suddenly  with  dyspna\i 
accompanying  enlargement  of  the  thyroid.  Two  of  these  cases  have 
been  kept  under  observation  for  three,  and  one  and  a  half,  years 
respectively;  in  both  the  general  enlargement  has  subsided  steadily, 
with  entire  relief  of  symptoms.  The  third  case  showed  great  hyper- 
trophy of  the  whole  thyroid,  the   isthmus  consisting  of  a  bi-lobed 

*  Loc.  ttuprn  cit. 
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tumor  reaching  from  the  top  of  the  thyroid  cartilage  to  just  belotr  the 
nianul»riurn.  This  jiationt  was  operated  on  more  recently,  hut  the 
measurrmente  of  the  neck  showed  a  diminution  of  11  inch  within  a 
week  of  the  operation ',  this  decrease  went  on  advancing,  so  that  a 
fortnijiht  later  the  enlargement  of  the  ripht  lateral  lohe  had  entirely 
disappeared,  and  that  of  the  left  almost  equallj'  so.  The  marked 
tracheal  $tiidor,  breathlessness  on  any  exertion,  but  only  weakeii«d 
voice,  were  accounted  for  by  finding  the  windpipe  in  this  case  an  ex- 
cellent instance  of  "  the  scabbard  tracliea,"  tliis  tube  being  bluntly 
keel-like  in  front  with  concave  surfaces  from  the  strap-like  pressure 
of  the  enlarged  isthmus.  The  sides  of  the  thyroid  cartilage  showed, 
from  tlie  same  cause,  very  marked  concavities. 

I  would  most  strnnply  urge  a  further  trial  of  this  operation  in  cases 
of  general  enlargement  of  the  gland,  especially  where  the  isthmus 
itself  is  enlarged.  This  can  be  raised  without  difficulty  with  a  steel 
director  or  blunt  dissector  from  the  trachea,  it  is  then  traiisfixt-d  at  its 
junction  with  the  lateral  lubes,  or  through  tliese  thejnselves,  witb  a 
double  eulpho-chromicgut  ligature  (this  should  be  testeil  beforehand). 
The  ligatUffS  l)eihg  tied,  the  gland-tissue  is  snipped  thmugh  between 
them,  the  isthmus  removed,  and  the  stumps  snipped  away  as  close  to 
the  remaining  ligatures  ns  is  safe. 

Treatment  of  Enlarged  Thyroid  by  Ligature  of  the 

Thyroid  Arteries. — This  operation  was  perfonntd  in  tliirty-oue 
known  cases,*  but  was  given  up,  (1)  from  deaths  due  to  wound-treat- 
ment of  former  days,  (2)  from  imperfect  results,  as  the  inferior  thyroid 
was  never  ligatured  at  tl»e  same  lime. 

Prof.  Wt>IHer,t  of  Vienna,  considering  that  the  various  methods  of 
treating  goitre  are  still  ojien  to  olijections,  has  lately  advocated  a  trial 
of  the  above  method.  In  October,  1885,  he  made  use  of  it  in  a  patient 
aged  Iwinty-nine,  who  had  much  dyspmea  iVom  a  ratlier  large  colloid 
thyroid,  the  riglit  half  being  somewhat  the  larger,  both  the  thyroid 
arteries  were  tied  on  this  side,  and  also  the  median  thyroid  vein.  The 
patient  was  discharged  nine  days  later,  tlie  dyspnoea  being  consi<ler- 
ably  relievetl  and  gradually  subsiding  completely.  The  neck,  how- 
ever, did  not  diminish  in  size  at  the  same  rate.  A  week  after  the 
operation  the  median  cireujiiferonce  had  diminished  1  cm.,  and  seven 
montlts  later  G  cnj.,  when  the  right  side  of  the  goitre  had  shrank  to  one- 
half  its  fonner  size ;  the  left  side  had  diminished  somewhat^  Pro£ 
Woltler  considers  that  facts  indicate  (1)  that  neither  tying  of  both  su- 
perior thyroids  nor  of  the  inferior  alone,  can  be  considered  sufficient, 

*  Wolflcr,  lot.  infra  eit. 

t   Wien.  Med.  fKocA.,  1886,  Noa.  29  and  BO  ;  Ann,  of  Surg.,  Deoamber,  1886,  p.  528. 
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owing  to  the  free  anastomoses.  (2)  It  is  as  yet  questionable  whether  in 
large  one-Bided  gottres  ligature  of  both  thyroids  on  that  side  ought 
to  be  accompanied  by  ligature  of  the  opposite  superior  thyroid.  (3) 
Ligature  of  all  four  arteries  could  hardly  lead  to  gangrene  of  the 
thyroid. 

It  would  perhaps  Vie  well  to  malce  further  trial  of  this  operation  in 
cases  of  bronchoceles  requiring  an  rqjeralioii  from  dystintea,  ete.,  and 
in  which  after  removal  of  one-half  the  diminution  in  the  opposite  half 
is  either  temporary  or  does  not  take  phiee  at  all.  I  think,  too,  that  in 
very  large  thyroids  this  nietliod  luitrlit  be  combined  with  removal  of 
the  isthmus. 

The  arteries  may  he  found  by  the  following  methods.  It  is  right, 
however, to  state  that  these  vessels  vary  so  much  in  situation  and  course, 
according  to  the  size  and  growth  of  the  hronchoceles  in  different  di- 
rections, that  any  dissections  for  finding  them  must  be  uncertain.  The 
chief  pointa  to  bear  in  mind  are  the  upper  and  lower  parts  of  the  en- 
larged lobe:  the  superior  thyroid  artt-ry  is  often  rendered  superficial 
by  the  upper  limit  of  Lht;  tumor  raising  it  up.  Both  vessels  may  be 
enlarged  and  somewhat  •softened,  and  thus  secondary  luemorrhage 
may  readily  occur  unlcf^s  the  wounU  is  kejit  sweet. 

Ligature  of  Superior  Thyroid  Artery. 

Rp-LATroNS. — This  vessel,  the  first  branch  of  the  external  cnrotid, 
arisfP  just  above  the  bifurcatinu,  about  a  quarter  of  an  incli  below  the 
great  corn u  of  the  hyoid.  At  first  covered  only  by  thin  fasriie  and 
platysnia,  it  ascends  slightly,  and  then  curves  downwards  with  a  tort- 
uous course,  covered  by  tlic  depressors  of  the  hyoid  bone  and  the 
stemo-thyroid. 

Operation. — The  patii^nt's  head  being  puitidjly  raised,  and  turned 
to  tin:  opposite  side,  an  incision,  about  two  inches  lonp,  is  made  along 
the  inner  border  of  the  sterno-mastoid,  with  its  centre  corresponding 
to  the  upper  l)order  of  the  thyroid  cnrtiln^'e.  The  PU]>erfiuial  parta 
being  divided,  the  sterno-mastoid  and  the  large  vessels  are  drawn  out- 
wards, and  the  omo-hyoid  dovvn wards  and  inwards,  or  else  tied  and 
divided.  The  artery  is  then  searchcci  for  with  the  point  of  a  steel 
director  in  the  hollow  between  the  larynx  and  the  earotiil.  Some  en- 
larged veins,  belonging  to  the  superior  thyroid,  will  probably  require 
divi.«ton  .'ifter  the  apidication  of  double  chromic  gut  ligatures. 

Ligature  of  Inferior  Thyroid  Artery. — This  operation  is  a 
l'jp>od  deal  more  difficult,  owing  to  the  depth  of  the  vessel  and  its  more 
important  relations. 

Rkl.vtiovs. — The  artery,  the  largest  branch  of  the  thyroid  axis, 
ascends  tortuously  inwards  behind  the  car^^tid  sheath,  the  middle 
cervical  ganglion  and  its  branches  lying  in  front  of  it.  Before  entering 
the  gland  it  lies  for  a  little  distance  in  relation  with  its  posterior  sur- 
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face,  and  in  this  part  of  ite  course  the  recurrent  laryngeal  u  in  close 
contiict  with  it* 

GiTiT)E. — The  carotid  tubercle  of  Chassaifrnac,  or  the  transverse  pro- 
cess of  thu  sixth  cervical  vertebra.  Sir  W.  MacCorniac  gives  the  lx)dy 
of  the  fifth  cervical  vertebra,  opposite  to  which  the  artery  enters  the 
thyroid  ^daiid.    Tfie  coranion  carotid  is  also  a  guide. 

Operation. — An  incision,  3  inches  lonjr,  being  made  along  the 
anterior  Itorder  of  the  sterno-mastoid  coming  down  to  tlie  clavicle,  as 
if  for  ligature  of  the  carotid  low  down,  the  de<'p  fascia  is  opened  and 
tl»e  sterno-mastoid  and  the  structures  in  the  carotid  sheath  drawn  out- 
wards. The  head  being  now  flpxed  to  relax  the  parts,  tlie  carotid 
tubercle  is  felt  for,  and  the  artery  sought  for  below  it,  by  carefully 
working  here  with  a  director.  The  vessel  should  be  exposed  and  the 
ligature-  applied  as  close  to  the  carotid  as  j>08sible,  and  thus  at  some 
distance  from  the  thyroid  gland,  so  as  to  avoid  injury  t<^>  tiie  recurrent 
laryngeal,  which,  as  above  stated,  crosses  over  the  trunk  or  ascends 
among  the  branches  of  the  inferior  thyroid.  The  neighborhood  of  other 
iniportnnt  structures  must  be  reuK'mbered.t 

Treatment  of  Thyroid  Cysts  (Fig.  86).— These  are  souietimea 
of  iDiuli  im]i<Mtjuuc  owing  to  their  siw?,  their  important  relations, 
and,  as  sho;\n  hy  Mr.  Glutton's  case  below,  by  their  occasional  vascu- 
larity. 

The  best  treatment  is  antiseptic  excision  whenever  this  is  practi- 
cable; with  much  larger  and  older  ones,  the  safest  and  the  one  roost 
generidly  applicable,  is  antiseptic  incision  and  drainage.  Injection 
with  iron  pcrchloride  has  given  some  good  results,  but  there  is  always 
the  risk  of  suppuration  and  cellulitis  in  a  very  dangerous  region 
owing  tft  the  presence  of  the  larynx  above,  the  mediastinum  below, 
and  of  numerous  veins,  these  being  liable  to  puncture,  and  thus  to 
immediately  fatal  thrombosis,  or,  later  on,  to  septic  phlebitis. 


*  Sir  W.  MacCormac  {Lig.  of  Arterie*,  p.  71)  sajs  that  the  nerve ortet)  pmseB  belweea 
the  terminal  bninclies  of  the  nrlery.  He  remindK  the  «>|tem(or  tlial  the  left  arterr  i« 
in  close  coiitfict  with  (he  a?s«ip)i!igtie,  anil  that  the  thoracieduct,  at  finl  p<«teriur,  arches 
over  the  nrtery  on  this  m\e  to  enter  the  leA  subclavian  vein. 

t  Wolller  itoc.  »vpra  eit.)  recommends  lying  the  artery  on  tlie  outer  side  of  lite 
cjirniid  hheath,  between  tlie  two  head!)  of  the  sterno-oiastoid,  M  leas  likely  to  damage 
the  important  Btriicliireo  at  the  root  of  the  neck.  The  incision  reaches  ffV)Ui  the  cricoid 
cartilage  to  the  clavicle,  the  lower  end  [massing  between  the  inner  and  middle  thirds 
of  that  p.irt  of  the  uliivicie  which  extends  from  ihe  siilctis-delloideo-pecloralis  to  tlie 
Blonitun.  The  superficial  p.trLB  lieiti|r  tuL,  and  the  slit  l>etween  the  two  headii  of  the 
tternit-nisiKloid  extended  iipwanls,  if  neeetwary,  the  ouio-hyoid  is  8een  and  dmwn  up- 
wards or  cut.  The  outer  border  of  the  internal  jugular  U  then  recognized,  and,  with 
the  carotid  sheiith,  drawn  inwiirdn,  while  the  scalenus  nutluiis  und  the  phrenic  nerve 
are  identified  with  the  director  and  drawn  outwards,  wiieu  the  inferior  ihjrroid  wiU 
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Where  the  cyst  is  motlerate  in  size  and  not  of  very  long  duration, 
it  n)ay  often  be  excised,  and  the  case  given  below  shows  tliat  thig  may 
BOJiietiinea  be  practict'tl  where  the  cyst  is  huge  in  size  and  of  long 
duration.  But  in  the  tnajority  of  large  cvrfts  it  wiU  bo  a  eaftr,  though 
more  tedious,  practice  to  incise  the  cyst  and  drain  it  with  careful 
aseptic  precautions,  a  method  which  is  applicable  to  nearly  all  cases, 
and  which  gives  the  surgeon  the  opportunity  of  exploring  the  cyst, 
especially  in  those  cases  where  it  is  covered  over  with  a  layer  of  gland- 
tifisue,  or  where  it  has  complicated  contents. 

The  above  remarks  apply  to  single  cysts.  Mr.  Glutton  *  has  pointed 
out  that  where  there  are  many  cysts,  or  whore  a  cyst  is  combined 
with  much  disease,  the  whole  half  of  the  thyroid  afll'ctcd  had  belter 
be  removed. 

The  method  of  incision  usually  involves  a  very  simple  operation. 
The  soft  parts  having  been  duly  cleansed,  an  incision  is  made  through 
them  down  to  the  cyst,  and  any  bleeding  points  secured.  The  cyst  is 
then  slit  open  and  its  interior  examined.  These  may  vary  consider- 
ably both  as  to  thickness  ami  contents,  and  vascularity  of  lining 
membrane.  Thus  the  content*  may  be  a  serous,  mucoid,  gelatinous, 
or  gnmioua  material,  or  coagulated  blond-clot.  The  amount  of  vascu- 
larity is  of  twofold  imj»ortance  :  if  of  very  long  stainling  the  cyst-wall 
may  be  so  fibrous  and  vascular  that  sloughing  of  it  may  readily  take 
place,  especially  if  the  wound  becomes  septic.  On  the  other  hand,  it 
may  be  extremely  vascular,  in  which  case  such  abundant  hieraorrhage 
will  take  place  as  to  leave  no  time  for  suturing,  and  reijuire  imrae- 
diat-e  plugging  with  aseptic  gauze.f 

Knowing  how  tedious  these  cases  are  in  granulating  from  the 
bottom  and  becoming  completely  obliterated,  I  prefer  to  suture  the 
cut  edge  of  the  cyst  to  the  surrounding  margin  of  the  skin,  and  then, 
with  a  sharp  spoon,  to  scrape  over  tlie  lining  membrane,  thus  pro- 
moting the  closing  of  the  ca\ity  from  tlie  bottom.  A  drainage-tube 
is  then  inserted,  the  cavity  plugged  with  strips  of  gauze,  and  the 
dressings  applied.  Mr.  Glutton,  however,  considers  that  sutures  are 
not  necessary  if  the  tissues  between  the  cyst  and  the  skin  have  not 
been  much  disturbed;  if  the  contrary  has  luqipened,  sutures  may  be 
harmful,  as  they  would  tend  to  prevent  escape  of  discharges  from  the 
meshes  of  the  deep  cervical  fascia. 

I  would  draw  attention,  again,  to  the  very  important  fact  that  in 
these,  as  in  all  other  thyroid  cases  (and  in  many  others),  where  pri- 
mary union  is  not  secured,  silk  ligatures,  if  many  of  these  have  been 
used,  may  continue  to  come  away  for  a  very  prolonged  period.     The 

*  St.  Tkcmatft  Hoap.  RepcrU,  vol.  zvi.  p.  173. 

t  As  happened  in  a  caae  of  Mr.  Clutton'a  [Iw,  mpra  eit.). 
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cyst  quickly  falls  in  and  puckers  together,  but  a  sinus  is  liable  to 
persist  through  which  ligatures  are  long  discharged.  Tlius,  in  one  of 
Mr.  C'lutton's  cases  n  sinus  persisted  for  two  years,  and  then  quickly 
closed ;  in  another  the  patient  was  still  wearing  a  drainage-lube,  a 
year  after  the  operation.  And  in  the  case  of  mine  now  mentioned,  it 
wns  not  till  nine  mouths  after  the  operation  that  the  last  ligature 
came  away,  and  the  wound  soundly  closed  * 

-\s  heariug  on  the  treatment  c»f  thyroid  cysts  by  excision,  and  as  a 
good  example  of  ono  of  the  complications  which  may  follow  opera- 

Fio.  85. 


s-.  ^ 
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lions  on  the  thyroid  |«l:ind,  I  may  now  mention  the  following  case 
■(Fig.  S'y): 

A  gentleman,  aged  fifty-five,  was  sent  to  me,  towards  the  close  of 
1885,  by  Mr.  Cooper  Forster,  with  a  right-sided  thyroid  cyst,  almost 


*  In  my  case  plaitedHwist  Bilk  (Turner's)  was  used.  Thie  is  so  cicnely  interwuven 
as  to  recist  changes  in  the  ti«!iiiie!^  and  nbsorption  nitjst  obstinately.  I  have  been  much 
disappointed  at  itie  way  in  which  it  keeps  a  Kinirs  persistent  and  cx>me«  away  Inog 
after  such  operations  tis  radical  cure  of  hcrnin,  nephmraphy,  and  nephrectomy.  For 
luricd  sitttires  or  ligatures  ordiuary  itilk  of  appropriate  tliickness  is  much  to  lie  pre- 
ferred, Iteing  equally  safe  and  with  a  much  more  open  texture. 
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colossal  in  size,  and  reaching  froni  the  ear  to  below  the  clavicle,  and 
outwards,  into  the  posterior  triftntile.  Tlie  trachea  was  under  the 
edge  of  the  left  sterno-niiistoid.  The  swelling  was  first  noticed  twenty- 
six  years  before,  being  then  about  the  size  of  a  hazel-nut.  About 
nineteen  years  ago,  owinji  to  some  dysim<eu,  the  swelling  waa  taii])ud 
by  Mr.  Forster;  gradually  refdling  and  increasing  in  size  it  was 
tupped  by  rayHelf  in  1885,  the  fluid  being  thick  with  material  reeeru- 
bling  Parmesan  cheese.  As  the  cyst  quickly  refilled,  I  proposed  free 
incision  and  drainage,  and  sought  first  tlie  opinion  of  my  cuileague, 
Mr.  Durham.  As  in  spite  of  twenty  six  years'  history  the  cyst  had  a 
certiiin  distinct,  though  limited,  amount  of  mobility,  Mr.  Durham 
advisetl  extirpation  in  pn-feronce  to  excision.  Tliis  counsel  I  accord- 
ingly followed.  Ether  was  taken  very  badly,  especially  at  first.  An 
incision  being  made  from  the  angle  of  the  jaw  to  the  right  sterno- 
clavicular articulation,  the  sterno-mastoid  was  found  8prea<l  out  over 
the  cyst  and  adherent  to  it,  perhajis  from  the  previous  tap]>ings.  As 
the  patient  was  breathing  very  badly,  no  time  was  s])ent  in  separating 
the  muscle,  but  the  cyst  was  reached  by  cutting  away  the  adherent 
part.  Tlie  superior  thyroids  being  fmind  and  tied,  the  cyst  was  turned 
downwards  out  of  its  bed,  partly  with  the  finger,  partly  with  a  blunt 
dissector;  a  vessel  in  the  position  of  the  ndddle  thyroid  vein  was 
found,  an<l  a  small  vessel  below  where  the  inferior  thyroid  was  ex- 
pected. The  chief  attachment  of  the  cyst  was  in  the  middle  line, 
"where  it  was  connected  with  the  iethtuus  (not  itself  enlarged)  by  a 
fairly  fleshy  pedicle.  This  was  separated  from  the  trachea  and  tieil 
in  three  pieces,  partly  witii  the  aid  of  a  steel  dinfctur,,  partly  with 
an  aneurism  needle.  About  fourteen  carbolized  silk  ligatures  were 
usetl,  and  strict  antiseptic  precautions  were  taken  throughout,  includ- 
ing the  use  of  the  spray.  An  enormous  cavity  rcniained  when  the 
cyst  was  shelled  out,  exposing  the  common  carotid  and  its  bifurcation, 
the  larynx  and  trachea,  but  though  a  strong  light  was  thrown  into 
the  bottom  with  a  mirror,  nothing  could  be  seen  of  the  tesophagns  or 
recurrent  laryngeal.  Special  care  was  taken  to  verify  this,  as  towards 
the  close  of  the  operation  (which  lasted  twenty -five  minutes)  there 
was  Borne  vomiting  of  coffee-ground  stuff,  streaked  here  and  there 
with  brightish  blooil. 

No  dyspnrpa  and  nolividity  had  been  noticed  during  the  operatiun, 
beyond  the  difficulty  which  had  from  the  first  accompanied  the 
amesthetic.  As  the  eflecta  of  the  ether  subsided,  a  peculiar  stridtir 
was  found  to  accompany  the  breathing,  being  much  more  marked  in 
itLspiration.  The  voice  was  not  afl'ected,  beyond  being  weak,  and 
there  was  no  lividity.  The  stridor,  but  witliout  marked  dys|)n(ea, 
went  on  increasing  for  abuut  two  hours,  the  patient  being  much 
alarmed  from  dreaded  "  choking."    Though  he  vowed  that  he  could 
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not  swallow  owing  to  tlie  above  alarm  and  from  the  feeling  of  soreneaB 
**  like  a  bone  in  the  throat,"  hv  was  pcreuaded  to  take  a  doee  of  potas- 
sium bromide,  and  i)a8std  a  fairly  good  night.  The  next  day  was  a 
comfortable  one,  and  the  breathing,  which  was  twenty  in  the  minute, 
AViiB  much  easior,  and  perfectly  bo  winle  the  patient  slept.  The  next 
two  days  were  very  anxious  ones,  the  stridor  returning,  with  great 
restlessness  and  distress,  on  account  of  paroxysmal  attacks  of  dyspncea. 
Accompanying  these  n  condition  of  quiet  delirium  set  in.  The  respi- 
rations ran  up  to  40,  the  pulsf  to  140,  while  the  temperature  remained 
99*.  The  wound  was  now,  and  throughout,  perfectly  sweet  As  there 
was  some  carboluria  (without  albumen),  the  drainage-tubes  were 
syringed  out  with  boracic  acid  and  iodoform  gauze  dressings  applied 
as  before. 

The  pulse  was  of  grave  omen,  about  every  ten  or  twelve  beats  <irop- ' 
ping,  fluttering,  and  then,  as  it  were,  sUiggoring  on,  to  intermit  again 
in  anotlier  ten  beats.     This,  Dr.  Goodhart  thought,  might  be  due  to 
some  chloral  that  had  been  given  at  night. 

The  diagnosis  at  this  time  was  doubtful — whether  the  case  was  onei 
of  injury  to  the  recurrent  laryngeal  or  one  of  tedema  glottidis.     Mr. 
Durham,  wlio  inclined   to  the   latter  view,  advised  the  use  of  warm, 
moist,  boracic  acid  lint-dressings,  and  inhalations  of  steam  aixl  tere-i 
bene. 

The  breathing  gradually  became  less  laborious  and  noisy,  and  thej 
power  of  swallowing  quickly  returned.    Recovery  was  retarded  by  a] 
succession  of   fogs  and  some  localized   pneumonia,   which,   givii 
anxiety  at   first,  entirely  cleared  up    under  Dr.  Goodhart 's    haiidsi.| 
When  the  patient  left  town,  six  weeks  after  the  operation,  there  waa 
no  difficulty  in  swallowing,  the  stridor  Wiis  only  noticed  on  deep  res- 
piration, or  during  quick  or  prolonged  talking.     Tlie  wound  was  now 
represented  by  a  .sinus  at  the  lower  end  ;  all  the  rest  was  well  healed. 
Ligatures  continued  to  come  away  for  nine  months,  when  the  wound 
healod  at  once.     There  is  now,  two  years  after  the  operation,  still  a 
very  tittle  stridor  on  deep  breathing  or  rapid  talking,  and  tlie  voice  iSi 
still  a  little  husky,  hut  the  patient  is  able  to  follow  his  employmeni 
actively  and  to  get  quickly  over  hilly  ground.* 

While  the  diagnosis  here  remains  obscure,t  I  am  of  opinion  that. 


*  A  year  nflter  tlie  n[>erntion  he  wrote  thus:  "  I  have  not  been  so  strong  and  actirftj 
for  many  yen rH.    The  otiier  dsiy  I  went  in   the  morning  to  London,  to  the  Academy. 
Groevenor,  '  Alice  in  W<>tif1<?r]nnd,'  FiUray  Ilonse,  then  to  a  coiincil-meetiAg  of  the 
Photographic  Hociety,  und  home.    There  was  a  damp  fog  alt  day,  and  1  am  not  tli« 
worse  for  il." 

t  Owiii;^  to  II  projcflion  of  the  inchor  teeth,  and  a  life-long  difficulty  in  opening  the 
mouth  widely,  it  ma»  fotind  imposail^le — Mr.  liurham  and  Dr.  Good  heart  also  tryiqg 
—to  get  a  view  of  thin  patient's  larynx. 
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with  the  bloody  vomit  in  the  course  of  the  operation,  the  great  dys- 
phagia afterwarda,  althougli  the  huge  cypt  turned  out  so  quickly,  aoinc 
6li>fht  injury  was  inflicted  on  the  (tsophagusi,  with  Btretehing  or  im- 
bedding in  inflaminator>'  effusion  of  the  right  recurrent  laryngeal. 
Whether  this  is  right  or  not,  I  tliink,  with  all  projier  deft^rcnc'e  t*)  Mr. 
Durham's  opinion,  that  this  case  shows  that,  in  cases  of  thyroid  cysts, 
■when  large  or  of  long  standing,  incision,  with  antiseptic  precautions, 
is  preferable  to  excision. 


CHAPTER  XIV. 


REMOVAL  OF  LARGE  DEEP-SEATED  GROWTHS 
IN  THE  NECK. 


I 


Bkfobk  deciding  to  undertake  the  removal  of  one  of  these,  the  sur- 
geon should  consider  rsirrfully  the  following  jioints: 

A.  The  nature  and  surroundings  of  the  growth, 

B.  His  operative  skill  in  these  cases,  and  his  knowledge 

of  anatomy. 

C.  His  experience  in  antiseptic  surgery  and  in  keeping  a 

large  wound  aseptic. 

The  chief  growths  which  i-all  for  a  decision  are  the  following  :  Tlie 
rarely  met  with  more  innocent  ones — p.</.,  the  enchondromu  of  Prof. 
Spence,*  the  fibrous  tumor  of  Mr.  Butcher,t  glandular  tumors,  in- 
cluding the  more  simple  struniious  lymphoniati,  wlum  they  do  not 
yield  to  other  treatment;  sarcomata,  very  likely  cystic,  uriginating  in 
the  neck  apart  from  the  cervical  glands;  sarcomata  of  the  glands; 
carcinomata  of  the  glands,  secondary  to  epithelioma  of  tlie  tongue, 
lip,  etc. 

Of  the  three  points  above  mentioned,  it  will  only  be  needful  to  con- 
sider separately  the  first;  the  importsLucc  of  the  two  others  will  be 
sufficiently  shown  in  the  remarks  on  the  operation  and  after-treut- 
ment. 

A.  The  Nature  and  Surroundings  of  the  Growth4— In  ex- 


*  Growllis  of  the  totipil  are  tronsldered  at  p.  340.     Bronchocele  at  p.  385. 

t  Tliis  cane,  in  whicli  the  growth  weighetl  over  7  lbs.,  is  related  in  tiie  Z>«A.  Jouni, 
Med.  Sci.,  November,  18ti3.  Mr.  Butcher's  c.-we  will  he  foiintt  amongst  his  Operative 
Hurytiy  Euayi,  p.  809.  The  reader  should  hI.ho  eonsull  Mr.  Holmes's  remarks  on 
these  case**  (Sytl.  <yf  Surg,  vol.  viii.  p.  HV6),  a  paper  by  Mr.  Harker  {Lnneet,  1880, 
vol.  i.  p.  l-H),  and  one  hj  Mr.  Jessett,  itluslnited  by  some  jidmirnhle  photogritphs 
(Brit.  Mai.  Jijum.,  1886,  vol.  ii.  p.  7J2). 

X  Mr.  Molmes  {lof.  supra  of.)  quotes  Laiixenheek  (.•Iff/i./  Kiin.  Chir.,  M.  1,  Hft. 
4,  •.  14)  Bs  pointing  out  lliat,  in  tuniora  which  involve  the  sheath  of  the  vetatels,  en- 
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amining  into  these,  careful  attention  should  be  paid  to  the  following: 
Dunition.  Rate  of  increase.  Amount  of  fixity.  Whether  early  estab- 
lished, and  how  far  absolute.  This  point  is  of  the  utmost  importance. 
The  gravest  cause  of  fixity  is,  of  course,  a  growth  with  a  wide  base,  or 
numerous  root-like  processes  extending  into  important  parts.  The 
fixity  should  be  tested  by  seeing  how  far  the  finger-tips  can  be  insinu- 
ated beneath  the  growth,  how  far  it  can  be  lifted  up,  and  the  amount 
of  its  connection  to  i)arts  such  as  the  jaw  and  larynx,  the  head  being 
steadied  by  an  assisUmt  while  the  growth  is  lifted  up  and  its  deep 
processes  put  on  the  stretch  as  much  as  possible.  The  outline.  Is  this 
well  marked  or  indistinct,  and,  if  the  latter,  is  it  in  dangerous  regions 
such  as  the  parotid,  the  zygomatic,  and  other  (osste,  that  the  growth 
is  lost?  Its  relation  to  important  structures,  and  the  decree  to  which  it 
blends  with  them.  Thus,  any  evidence  of  pressure  on  vessels  and  nerves, 
trachea  and  pharynx,  etc.,  should  be  carefully  looked  for — e.g.,  weak- 
ness of  temporal  pulse,  engorgement  of  veins  above,  alteration  of 
pupil,  numbness  of  upper  limb,  dyspnoea,  or  dysphagia.  Does  the 
growth  dip  near  or  int<i  the  thorax?  How  far  under  the  sterno-mus- 
toid  does  it  go?  Are  the  glands  enlarged  as  well ?  Is  the  skin  in- 
volved ?  This  last  point,  t(\:retlier  with  fixity,  indistinctness  of  outline, 
rapid  growth,  softness  and  fusion  with  surrounding  parts,  are  of  chief 
import-jince,  and,  if  coexisting  to  any  extent,  will  usually  put  any 
operation  out  of  the  (juestion. 

But  even  when  the  surgeon  is  doubtful,  or  more  than  doubtful,  as 
to  the  advisaV)ility  of  meddling  with  one  of  these  growths,  no  one 
would  blame  him  for  making  an  attempt  under  the  following  circum- 
stances, even  if  it  end  in  failure: 

When  the  patient's  life  is  rendered  worthless  b}'  the  present  wretch- 
edness and  approaching  dangers  of  the  growth,  especially  if  he  be 
young,  as  in  tlie  following  vivid  words  of  Mr.  Butcher  :* 

"  Though  the  boy  tlid  not  suffer  pain,  yet  his  life  was  rendered  very 
miserable  ....  the  weight  ever  tending  to  depress  the  head,  occa- 
sioning persistent  fatigue  and  even  pain  in  the  muscles  of  the  neck, 
and  so  comi)elling  the  j)atient  often  to  adopt  the  recumbent  position, 
the  bulk  thrusting  up  the  head,  (iuibarrassing  every  movement,  almost 
preventing  any  change  of  position ;  the  pressure  impeding  respiration, 
often  obstructing  it  during  sleep  so  as  momenttirily  to  threaten  suffo- 
cation, making  the  patient  start  from  his  bed  in  terror  and  alarm, 


gorgenicnt  of  tlie  veins  of  the  face  is  rarely  absent.    In  one  case  he  observed  this  venous 
engorgement  to  be  on  the  opposite  siilc  of  the  tumor  only.    This  he  attributed  to  the 
fact  that  the  tumor  compressed  the  carotid  artery  as  well  as  the  jugular  vein,  as  proved 
by  the  weakness  of  the  temporal  pulse. 
*  Loc.  supra  dt.,  p.  871. 
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unrelenting  or  enforcing  one  attitmle  during  sleep,  witli  diflk'nlty  iti 
deglutition,  except  under  extreme  watchfulness  in  adopting  position." 
So.  too,  in  Bome  ctises  of  canceroua  glands,  associiited  with  epithe- 
liotnu — <.gr.,  on  the  tongue — the  surgeon  may  justifiably  perform  an 
extensive  operation,  sucli  as  Kocher's  (]>.  3.35),  in  the  hope  of  removing 
both  the  primary  and  secondary  epithelioma,  or  after  a  euccossful 
removal  of  the  tongue  operate  on  the  infected  glands  widely  and 
deeply  to  give  the  patient  another  prolongation  of  life.  lu  such  oases 
it  should  be  tlie  patient  who  urges  operatiun  after  all  the  ri.sks  have 
been  ]il:u't'd  bi-fore  hirn. 

Main  Points  in  the  Operation  itgelf. 

i.  Free  Exposure  of  the  Growth.— The  incisions  should  he 
suHieieut,  the  tlaps  turned  Imok  V,  T^  or  X  in  shape.  Thus,  if  the 
growth  be  in  the  anterior  triangle,  not  encroaching  on  the  i»osterior,  a 
V-shaped  Hap  with  the  base  upwards,  one  limb  along  the  sternu-tuas- 
toid  and  the  apex  above  the  sternuni,  may  lit:  fmidtiyed  ;  or  one  F  in 
aliajw,  the  long  limb  inside  the  above  nieiitioned  muscle,  and  one  at 
right  juigles  to  it  under  the  jaw.  If  the  growth  invade  both  trianglejs, 
and  if  it  will  be  necessary  to  divide  the  sterno-mustnid,  an  inci.sion 
obliquely  across  both  triangles,  and  over  the  muscle,  from  mastoid  pro- 
cess to  sternum,  and  then  a  second  to  make  it  couical,  will  be  the  best. 
It  is  always  to  be  renicrrdvereil  that  inadequate  exp(»siire  of  the  tumor 
will  lead  to  grojjing  in  the  dark,  bruising  of  tlie  soft  parts,  and  injury 
to  imp"»rt;int  structures. 

ii.  Deeper  Dissection.— In  this  attention  must  be  paid  to — 

(a J  Working  as  much  as  possiiile  with  a  blunt  dissector,  a  steel  di- 
rector, or  the  finger,  using  the  scalpt'l  and  blunt-pointed  scissors  as 
little  OS  possible,  and  keeping  Ihem  turned  t<^iwurds  the  growth.  The 
dissection  should  he  begun,  as  a  rule,  where  the  growth  is  most  free, 
and  where  its  relations  are  not  imporUmt. 

(/S)  Tyiug  with  chromic  gut  or  carbolized  silk*  every  vessel  before 
it  is  diWded,  not  only  to  minimize  the  loss  of  blood,  but  also  to  avoid 
risk  of  air  entering  the  veins,  e8i»ecially  low  down  in  the  neck. 

'(y)  Structures,  hitherto  thought  too  important,  may  be  divided,  if 
really  needful.  Thus,  not  only  the  stemo-hyoid  and  omo-hyoid 
should  be  divided,  but  tlie  sterno-mastoid  also.  Of  the  structures  in 
the  carotid  sheath,  the  internal  jugular  is,  as  pointed  out  by  Mr. 
Holmes,  the  most  likely  to  be  implicated.  It  nmy  be  divided  without 
hesitation  after  it  is  secured  with  two  catgut  ligatures.f 

In  the  autumn  of  1S77,  while  operating  for  Mr.  Cooper  Forater,  I 

*  See  the  remnrks  on  carbolizeJ  silk,  p.  404. 

t  Mr.  Bnrker  [Lnnrfl,  ISHO,  vol.  i.  |>.  im)  records  h  case,  prohalilva  cystic  sarooiiia, 
in  which  IJ  incJi  of  t]ii!i  vein  wn?  invoh'wl  in  the  growth  ami  removed.  The  cnse  did 
w«ll. 
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tore  through  the  internal  jugular  vein  in  removing  some  epithelioma- 
tous  plandg :  the  haemorrhage  was  for  a  moment  very  profuse,  but 
yielded  to  eponge-pressure.  Catgut  ligatures  were  applied  U)  the  two 
halves  of  the  vein,  and  the  patient  recovered.  In  a  similar  operation 
the  lingual  vein  was  separated  so  close  to  the  internal  jugular  as  to 
leave  little  more  than  a  rounded  opening.  In  preference  to  tying  the 
vein  above  and  below  I  left  a  pair  of  Spencer  Wells's  forceps  on  for 
three  days.  Recovery  took  place.  The  common  carotid  and  even  the 
vagus  have  been  divided,  and  without  a  fatal  result. 

M.  Sabat*  successfully  extirpated  a  tumor  extending  from  the 
mastoid  process  to  the  clavicle,  and  lying  alUjgether  bcne^ith  the 
stemo-mastoid,  which  wa«  divided  in  order  to  expose  it.  The  cjirotid 
and  internal  jugular  had  to  be  tied,  and  the  pneumogaftric  nerve  was 
divided. 

In  a  case  of  Dr.  Gibson  (^Amer.  Jour.  Med.  ScL,  vol.  xiii.  p.  305\  a 
tumor  was  successfully  removed  after  the  carotid  and  internal  jugular 
had  been  tied  and  dividcd.f  The  descendens  noni  was  cut,  but  the 
vagus  was  dissected  out  of  the  mass.  The  patient  recovered  from  th« 
operation,  but  the  growth  recurred,  though  it  was  enveloped  in  a  very 
firm  and  distinct  capsule. 

In  n  deep  dissection  the  presence  of  some  other  structures  must  be 
remembered.:^ 

Mr.  (rodlee  ( Qin.  SocTraru,,  vol.  xix.  p.  321)  showed  a  child  in  whom, 
during  the  removal  of  a  deep-seat<*d  growth,  the  nature  of  which  was 
doubtful  and  which  wa^  pressing  upon  the  pharynx,  the  cervic;il  sym- 
pathetic had  been  wimnded.  The  only  results  were,  that  the  pupil  on 
that  side  was  smaller  but  not  stationary,  and  that  the  ocular  slit  was 
also  smaller. 

Mr.  Barker,  in  the  case  of  cystic  sarcoma  to  which  reference  has  been 
already  made,  removed  part  of  the  scalenus  anticus  to  which  the 
growth  was  adherent.     Tlie  [threnie  was  not  interfered  with. 

In  1870  I  saw  the  thoracic  duct  opened  in  an  operation  for  tlie  re- 
moval of  enlarged  glands  on  the  left  side.  Chyle  escaped  deep  dowia 
in  the  wound,  and  the  case  soon  ended  fatiilly. 

{8)  If  possible,  the  growth  capsule,  which  is  often  soft  and  delicate, 


*  Thin  and  the  next  owe  ftre  gi%-en  by  Mr.  Holmes  (loc  mpra  cif.,  p.  SS7). 

t  Mr.  Jessett  (Bril.  Med.  Joum..,  1886,  vnl,  ii.  p.  713>  mentions  a  case  in  which  he 
divided  the  comiuoa  cttrotid  and  internal  jugular  vein  in  removing  cpitheiiontatuus 
glands  from  the  neck.  The  man  recovered,  and  lived  in  comparative  comfurt  for  nine 
months,  death  taking  place  fntm  a  lc»c.il  recurrence. 

J  In  the  posterior  triangle  growths  springing  from  the  lower  vertebrwor  the  first  rib 
may  iiivulve  the  eonis  of  the  brachial  plezu8,  causing  much  piiin  nnd  requiring  Terr 
tediouH  dissection  for  llieir  removnl.  See  a  case  brought  l>eforethe  Me<iicQ-ChirurgicaJ 
Societv,  Jnnuarjr  12,  1686,  by  Dr.  Bruce  and  Mr.  Bellamy. 
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must  not  be  ruptured.  On  examining  the  growth  after  removal,  the 
capsule  should  not  only  be  entire,  but  any  prucoss  shoukl  bo  blunt  and 
rounded,  not  soft  and  ragged,  as  if  lorn  away  from  parts  left  behind. 

If  the  surgeon  feel  doubtful  as  to  any  portion  being  left,  as  in  the 
fofi.'w,  about  tlie  base  of  the  f-kull,  bo  pbould  use  a  sharp  spoon  and 
Paquelin's  cautery,  or  pack  in  liut  with  a  paste  of  equal  parts  of  zinc 
chloride  and  flour. 

(e)  Throughout  tlie  operations,  which  may  necessarily  be  prolonged 
and  attended  with  loss  of  bloiMl,  and  in  which  important  parb*  may 
be  disturbed  and  pulled  upon,  tlie  surgeon  should  keep  himself  in- 
formed as  to  tlie  efFeets  of  the  ana-sthetic. 

iii.  Closure  of  the  Wound  and  Application  of  Dressings. 
— After  completely  removing  the  growth  and  anj'  outlying  glands,  drain- 
age is  provided  from  the  extremities  of  the  resulting  cavities,  and  in  ac- 
cordance with  the  position  which  the  patient  will  occupy.  Tubes  of 
sutiieient  size  being  in  position,  the  wound  is  brought  together  with 
wire  or  carbolized  silk,  or  wire  and  horBcfuur  sutures;  dressings  of  sal 
alembnith  or  iodoforai  gauze  arc  then  adjusted,  pressure  being  ap- 
plied, wherever  discharge  might  collect,  with  aseptic  pad.*  or  .s|)onge8. 
Firm,  even  bandaging  is  then  made  use  of  to  distribute  the  discliarge 
equally  throughout  the  dressings  and  to  keep  the  parts  at  rest.  Owing 
to  the  mobility  of  the  neck,  and  the  impossibility  of  applying  firm 
pressure  over  the  trachea,  it  is  always  well  to  carry  the  bandages, 
below,  across  the  axillse,  and,  above,  on  to  the  face  and  forehead,  and  to 
have  them  stitched  in  several  places.  Unless  it  is  absolutely  indicated, 
the  wounds  should  not  be  looked  at  for  live  or  six  da^'s. 


CHAPTER  XV. 

OPERATIONS   ON    THE   CESOPHAGUS. 

(ESOPHAGOTOMY.    (ESOPHAGOSTOMy. 
(E  3  OPHAGEOTOMY. 

(ESOPHAGOTOMY. 

Indications.— Tliia  is  required  for  such  foreign  bodies  as  have 
resisted  carefid,  justifialde  attempts  at  extraction,  btxlies  wFiich  are 
certfiin,  if  left,  to  lead  to  grave  results — e.t/.,  hituiorrhage,  sloughing, 
deep  cer%'ical  suppuration,  etc. 

Amongst  such  bodies  are — 

Tootli-plates ;  bones ;  pins  swallowed  in  soft  food ;  coins. 

It  will  be  wise  to  proceed  to  an  early  operation,  and  thus  avoid  the 


412 


OPERATIONS  ON  THE  HEAD  AND   NBCK. 


risks  of  a  fatal  result  from  those  conditioas  given  at  p.  416.  In  making 
up  his  mind  to  submit  Wis  patient  to  an  operation,  the  surgeon  must 
weigh  the  size  and  character  of  the  body,  the  time  it  has  been  swal- 
lowed, the  urgency  of  tlie  symptoms — e.g.y  dysphagia,  dyspnoea  from 
pressure  on  the  larynx,  emphysema,*  onlema,  etc.,  and  whether  the 
attempts  alreudy  made  at  extraction  are  all  that  are  justifiable,  ami 
whether  the  instruments  at  hand  have  been  appropriate. 

Operation. — The  head  being  somewhat  extended  and  tume<l  to 
the  rigiilt  side,  tlie  neck  shaved  (if  needful),  the  surgeon  makes 
an  incision  3  inches  long  from  just  above  the  thyroid  cartilage  to 
within  i  inch  of  the  stcrno-clavioular  joint, J  a  little  in  front  of  the 
anterior  border  of  the  stcmo-mastoid.  Skin  and  fascia  being  divided,^ 
the  cellular  tissue  in  front  of  the  above-mentioned  muscle  is  opened 
up  with  a  dire<'tor,  and  the  pulsation  of  the  artery  and  the  bodies  of 
the  cervical  vertebrae,  fiftli  and  sixth,  felt  for.  The  omo-hyoid  may  be 
drawn  down,  l)Ut  it  is  Ijest  to  divide  this  Jnuscle  between  chromic-gut 
ligatures,  and,  if  it  be  needful  to  seek  for  the  body  low  down  in  the 
neck,  the  sterno-hyoids  and  sterno-thyroids  also.  The  sterno-mastoid 
and  large  vessels  are  now  drawn  outwards,  and  tlie  tracliea  ||  inwards, 
with  retractors,  the  thyroid  gland  probably  showing  plainer  on  the 
inner  side,  and  the  internal  jugular,  if  dilated,  on  the  outer.  The 
presence  of  the  inferior  thyroid  behind  the  carotid  sheath,  and  that  of 
the  recurn^nt  laryngeal  running  up  in  the  groove  between  the  trachcH 
and  fpsophagus,  must  be  remembered.  Throughout  these  stops  of  the 
operation  the  l)leeding  must  be  most  carefully  arrested,  and  the  deeper 
part  of  the  wound,  witli  the  important  structures  around  it,  kept 
quite  dry. 


*  In  a  case  where  eiiiiihyfteina  already  existo  with  an  impacted  foreign  body,  it  wil) 
be  wi.<M.>r  to  open  the  <i!<K){ihagus  at  once,  and  not  make  attempts  at  exlraotion.  Dr. 
Chiircli  I'S't.  BtirtKol.  Uoiip  Refxirl*,  vol.  xix.  p.  .'>5)givesa  caoe  in  which  swelling  of  the 
ite<;k  l>egun  three  honre  ader  the  loolh-plalv  had  been  swallowed.  The  next  day,  a/ler 
aevernl  actempts  with  n.  horsehtiir  pjtihang,  the  plate,  which  lay  midway  l>etween  the 
larynx  .imt  the  xteniiim,  wna  hroiij^til  up  inin  the  reach  of  forceiisaad  extracted  by  )fr. 
Savory.  Pcatli  took  pl.ire  two  days  later,  there  being  perforatioD  of  the  end  of  the 
pharynx,  with  ttcppiiraiioii  in  (he  neck,  itiedia!<tina,  and  left  pleura. 

t  The  left  »]<\v  U  prefenible,  hh  the  (enophngut)  \ie»  more  to  thia  side,  and  as  open- 
ling  on  the  lei^  side  allows  of  freer  inuvement  of  the  right  hand,  while  the  le(t  is  at 
liberty  to  move  the  larynx,  etc. 

X  If  the  neck  ia  very  stoiU,  or  if  the  parts  are  swollen,  etc.,  the  incision  may  l>c  from 
just  below  the  angle  of  the  jaw  to  close  to  the  sternum. 

^  The  anterior  jugular  vein  may  give  trouble,  and  should  be  drawn  asiide,  or  divided 
belwefu  two  catgnit  ligatiireH. 

II  The  larvnx  should  not  only  be  drawn  to  the  right,  but  tilted  over  to  this  aide  also, 
as  this  brings  up  the  oesophoguti. 


CESOPH  AG  OTOM  Y. 


413 


I 
I 


If  the  foreiRn  body  cnniu>t  be  felt*  projecting  in  the  oesophagrus — 
e.g.,  behind  the  cricoid — the  mouth  should  be  opened  with  a  gag,  and 
a  bougie  or  probang  passed  ns  the  flacrid  tube-walls  are  nniunilly  in 
contact.  When  the  <ieso]i|»agus  lifs  unuHuaUy  deep,  following  round 
the  thyroid  or  cricoid  cartilage  with  the  finger  will  find  it^ 

When  the  site  of  the  foreijin  body  has  been  made  out,  or  when, 
failing  this,  it  is  decided  to  open  the  o'tiophagus  low  down  and  to  pass 
probes,  etc.,  the  (pBophagus  must  be  opened  with  n  clean  cut,  as  far 
back  as  possible,  so  as  to  avoid  the  recurrent  laryngeal  filaments.f 

When  the  tube  has  been  opened,  and  any  bleeding  from  its  walls 
arrested,  the  ojiening  is  dilated  by  dressing  forceps,  by  a  probe-pointed 
bistoury,  or  by  curved  forceps  passed  from  the  lutjuth  and  expanded 
in  the  wound.  Even  after  a  free  opening  has  been  made  it  may  be 
imjKfflsible  to  dislodge  the  body,  if  this,  a  tooth-j)late,  has  projecting 
clips,  or  if  it  is  tightly  embraced  by  tlie  contraction  of  the  tesopbageal 
fibres.  In  such  a  case  the  body  should  be  (if  a  tooth-plate)  divided 
with  bone-forceps  and  removed  in  two  portions,  care  being  taken  to 
ket^p  bold  of  eacli  portion  with  forceps  (.I^awson,  Clin.  Soc.  Trans., 
xviii.  2V»2). 

If,  after  cxjmsing  the  nHOpbagus,  the  bo<ly  cannot  be  felt,  which 
will  rarely  haii|>en,  metallic  ]>robc.s  or  soft  bougies  should  be  passed 
through  the  wound  in  the  oesophagus,  and  the  lower  cervical,  and  the 
upper  thoracic,  portions  of  this  tube  carefully  explored.  The  ques- 
tion may  now  be  considered  :  How  far  down  from  the  (esophagus  can 
a  body  be  extracted?  The  most  accessible  part  is  no  doubt  its  junc- 
tion with  the  pharynx,  opposite  to  the  cricoid  cartilage,  and  the  lirst 
two  inches  below  tliis  point.  Mr.  Cock  {loc.  supra  cit.)  writes:  "It 
might  even  be  possible  to  extract  a  foreign  body  from  the  early  tho- 
racic portion,  provided  it  could  be  reached  with  the  finger,  and  tljus 
brought  under  the  influence  of  a  pair  of  curved  forcep8."t 


♦  It  xnnst  Always  be  remember^  lliot  tbe  precise  site  of  the  foreign  body  is  not 
nlwavM  marked  by  any  external  swelling  or  resiHtance,  nor  by  ucoiinitely  referred  pain ; 
fiirthc-rniore,  iHiiigies  ocfn.Hioniilly  kivc  very  slight  indicitirxiN  of  the  (ir«>ejice  of  Ixxiies 
(even  rntigh  oneK)  in  tbe  rmopliagiis  or  pharynx. 

t  Mr.  CiKk  {Oujj'i  U(MSp.  RrpitrU,  18(i8,  p.  3)  draws  attentioti  to  litis  poiiU,  Both  liis 
patJeniA  were  in  the  hnbit  of  sinking;  in  the  tint  (Ibid.,  18iv8,  p.  229)  ca8e  a  fine  tenor 
voice  w»6  replnred  by  a  basK;  in  tbe  second,  in  which  the  a»ophMgii8  wns  opened 
farther  back,  tbe  voice  did  not  HuQ'er. 

X  Tbe  proximity  of  iiuiiortant  jmrts  toihe  tbonicic  jiorlidn  of  the  aesriphaRUS  iti  well 
known.  Thns,  in  Path,  Soe.  Tr<in».,  vol  x'lx.  p.  219,  is  recorded  the  cnAe  of  a  man  who 
swallowed  a  bone  which  lixiged  in  tbe  fi'snphsigns  oppiwlte  to  the  ari'h  of  the  aorta. 
Death  tofik  plare  suddenly  on  the  lifih  day  from  perforalion  of  the  aorta  and  hienior- 
rhage,  after  a  Klight  exertion.  Mr.  Eve  (CUn.  Soe.  Trnns.,  vol.  xiii.  p.  174)  gives  a 
case  in  which  a  fi«h-bonc,  impnctei)  in  the  oesopbugiii-,  woiuided  the  heart  fatally.  It 
wa«  thought  that  the  position  of  the  fishlmne  was  perha}>s  due  to  previous  use  of  the 
probang. 
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As  far  08  my  knowledge  goes,  Uie  lowest  point  from  which  a  foreign 
body  has  been  removed  occurred  in  the  practice  of  Mr.  Bennet  May. 
Here  a  child,  aged  seven,  hud  swallowed  a  halfpenny  Uiree  and  a  half 
years  before.  The  coin  had  ulcerated  through  the  oesopliagns  and 
opencil  the  right  bronchus,  lying  partly  in  this  and  partly  in  the 
oesophagus.  It  whs  removed  successfully  by  opsophagotomy.  When 
the  foreign  body  has  been  removed,  the  question  of  introducing 
sutures  into  the  a>gophngU8  will  arise.  These  should  only  be  used 
when  the  wound  in  the  gullet  is  clean  cut,  not  bruised,  and  when  the 
body  has  been  quickly  removed  ;  the  sutures  should  be  of  fine  chromic 
gut  and  onl)'  the  upper  part  of  the  wound  in  the  a?sophagU6  should  be 
closed,  the  rest  being  left  open  to  tlie  bottom  to  allow  of  free  drainage, 
owing  to  the  danger  of  sloughing,  pent-up  foul  secretions,  and  blood- 
poisoning  (p.  416).*  A  drainage-lube  should  be  inserted  to  the  bottom 
of  the  wound,  iodoform  dusted  on,  a  few  sutures  placed  in  the  edges 
of  the  wound,  dry  dressings  applied — viz.,  iodoform  gauze,  salicylic 
wool,  etc,,  if  the  wound  has  not  been  much  probed  about,  and  there 
is  thus  good  reason  to  expect  eurlj'  union.  But  if  ulceration  of  tlie 
soft  parts  has  been  found,  if  they  are  inflamed,  emphysematous,  etc, 
the  woun<l  should  be  left  open  to  the  very  bottom,  and  lint  soaked  io 
saturated  boracic-acid  solution  applietl  and  frequently  wetted. 

After-treatment.— If  the  patient  is  in  good  condition,  if  the  for- 
eign body  has  boon  removed  early,  or  if  the  patient  has  been  able  to 
swallow  liquids  in  the  interval  between  the  accident  and  the  oijeration, 
he  may  be  fed  for  the  first  few  days  by  nutrient  encmata  and  nutrient 
suppositorieSjt  and  only  a  little  ice  given  occasionally  by  the  mouth. 
But  if  the  strength  is  not  satisfactory  at  the  time  of  the  operation,  or 


*  If  there  in  anv  douk  xiitiireM  had  far  best  bedinpeiised  with.  Dr.  Bnrlon  (Ann. 
of  Surij^  J"b'>  I'^'^7)  hius  recHirileil  the  rase  of  »ucce«fiil  (eeophngotoiiiy  in  u  liiile  child 
— the  age  does  nut  appear  to  he  given.  The  frireign  IkkIv,  a  ginall  steel  roller  of  a 
sewing-niachine,  had  been  swallowed  three  nionth»  before.  Thit*  was  extracted  titruugh 
a  very  small  opening  in  the  CESophagus  "  after  the  manner  of  working  a  sttod  lliruugh 
a  buttonhole  which  is  too  RUiall  for  it,"  from  the  fear  of  caasing  a  fistula  if  the  opening 
was  enlarged.  The  woiind»  in  the  cpttfiphagiis  and  flU|)erjacent  part5  were  separatelr 
sutured.  Epileptic  6ts  tjoon  followed,  and  lre(|iient  vomiting  tore  (>()en  the  wound. 
The  fiu  having  ceased  with  the  ndiuiuiKtration  of  potaasium  liruniide,  the  wound  in 
the  cesophagiiB  was  (tared  nnd  sutures  re-applieii  n»  before.  Tlii$  fiiniied  much  iLe 
escape  of  fluids  through  the  wound,  but  did  not  enlirelj  stnp  it.  The  passage  of  a 
tube  through  the  niouth  twti'e  a  dny  ciin»ed  so  much  irricntion  that  it  wiut  abandoned, 
and  the  tube  {ta«8ed  through  the  wound.  The  wound  healed  slowly  tfaoogh  surely. 
Dr.  Barton  is  inclined  lo  recummend  Ibis  way  of  feeding  when  primary  union  ia  not 
secured. 

f  Of  these,  the  zyminised  meat  suppositories  of  Burroughs  &  Wellcome  are  ainoDgst 
the  best. 
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if  the  encmatii  are  not  retained,  a  soft  feeding  tube  must  be  made  use 
of.  T>ii8  should  be  passed  by  the  mouth  and  retained,  if  not  very 
uncomfortable  to  i\u-  patient,  or  passed  at  intervals*  Towards  the 
end  of  the  first  week,  perhaps  earlier,  if  tlie  wound  is  healing  well, 
tJie  patient  may  be  allowed  to  swallow  a  little  diluted  wine  or  milk. 

Chief  Difficulties. 

1.  A  fat,  short  neek. 

2.  Enlarged  veins. 

3.  Wide  depressors  of  hyoid  hone. 

4.  Enlarged  thyroid  ^dand. 

5.  Unusual  depth  of  eE'sojjhaE^s. 

6.  Detecting  the  site  of  the  foreign  body. 

7.  Firm  gripping  of  the  body  by  the  crsophagus. 

8.  The  fact  that  the  foreign  body  may  be  dislodged  during  the  oper- 
ation. Dr.  Lediard  iCIin.  Soc.  Trans.,  vol.  xviii.  p.  2d~}  records  the 
case  of  a  man  in  whom  emetics  and  several  attempts  at  removal  had 
failed  to  dislodge  a  tooth-plate;  emphysema  of  the  neck  was  present, 
and  some  blood  on  the  foreejis  uscil.  Just  before  cesophagotomy,  a 
l>ougie  was  thought  to  "  scrape  "  as  it  was  withdrawn.  Nothing  being 
felt  when  the  cesophagus  was  exposed,  a  bougie  was  passetl,  anil  the 
CBSophagUB  incLsed  behind  the  erieoid  cartilage;  the  hnger  now  eould 
feel  nothing,  and  a  bougie  passed  on  seemed  to  feel  the  plate  near  the 
stomach.  The  plate  was  passed  19  days  after  its  injpaction ;  it  meas- 
ured IJ  inch  by  i  inch,  carried  one  incisor,  and  had  "  numerous  sharp 
points,  and  a  formidable  looking  hook  at  one  end."  Though  there 
were  no  laryngeal  symptoms,  the  plate  must  have  been  lying  behind 
the  lower  end  of  the  larynx,  as  the  mucous  membrane  of  the  gullet 
showed  here  several  ecchymoses.  The  dielodgment  of  the  plate  took 
place  either  during  the  passage  of  the  bougie  or  in  the  administration 
of  the  anesthetic.     The  patient  made  a  good  recovery. 

Causes  of  Death. — These  are  chiefly  : 


*  Dr.  Markoe  {Ann.  of  Sur<j.,  SepLenibcr.  1886),  in  the  case  of  a  man,  aged  twenty- 
four,  in  whom  he  removed,  by  owopltagotoiiiy,  hiilf  a  tooth-plate,  wlnidi  liad  been 
broken  in  euling,  pa5sed  a  nod  indin-nililier  tiihe  into  the  Htrimach  tJinui^h  the  vroiind, 
replacing  this  by  one  passed  llirmigh  die  nose  on  the  tenth  day,  and  .illowing  the 
patient  i«  swallow  on  the  Beventeenili  day  (ifter  the  operation.  The  following  ure  the 
reaitona  given  for  pasding  the  tube  through  the  wound:  (1)  It  en!«ui'e»  go<xi  drainage 
from  the  bottom  of  the  wonnd  ;  (2)  Anything  regurgitated  from  the  Htomuch  puHfies 
through  the  tube,  not  up  int4)  the  wound ;  (3)  It  is  leiw  unpleasnot.  Tlie  above  reu^ons 
do  not  neem  to  me  to  outweigh  the  great  risks  and  disulvaiitages  of  irrit.iling  and 
keeping  open  the  wound,  wbioli  it  is  desirable  to  have  closed  »»  soon  as  poHsible.  Aa 
a  rule,  the  tube  should  certaiuly  be  piiHsed  from  the  month  or  nose.  It  is  noteworthj 
that  in  the  above  case  the  prolonged  lodgment  of  tlie  foreign  body — six  to  seven  weeks 
elapsing  between  the  accident  and  the  op«ration^had  not  cai]»ed  any  serious  Abnt- 
sioD,  etc. 


416 


OPERATIONS  OK  THE   HEAD  ASD  SBt'K. 


1.  Septica-mia*  The  wound  having  become  erophTeomato«i[i^ 
sloughy,  an«i  the  discharge  most  foul. 

2.  ExhrtUsUon.  \V'T>cn  the  body  has  been  long  impacted,  and  the 
patient's  health  has  run  down  before  the  operation. 

(ESOPHAGOSTOMY. 

This  ha«  been  proposed  ns  a  subetitute  for  gastrostomy.  Mr.  Reevee, 
who  brought  this  subject  before  the  Clinical  Society ,t  recommended 
this  operation  as  leas  dangerous  than  gastrostomy,  and  in  the  belief 
also  that  cancer  of  the  oesophagus  is  most  frequently  met  with  in  the 
upper  part  of  the  tube.J  The  objections,  however,  are  so  great  as  to 
have  prevented  any  ado|)tiou  of  this  operation.  They  are — (1)  the 
risk  of  coming  close  to  a  mass  of  cancer,  which  will  not  only  not  admit 
of  dilatation,  but  which  will  be  rendereil  more  active,  sluuglu',  etc,  by 
the  necessary  irritation.  (2)  The  fact  that  important  pin-t*  art?  close 
by,  and  that  the  relations  of  these  may  very  likely  be  much  altrrcd. 
(3)  The  jirobability  of  finding  the  cesophagus  altered  near  the  disease, 
and  thus,  perhaps,  readily  perforated,  admitting  fluids  into  the 
pleura^  etc. 

CESOPHAGEOTOMY. 

This  is  another  operation  wliich  bag  been  introduced  only  to  be 
abnudoneil.  Prof.  Czcrny's  case,  it  is  true,  was  temporarily  succe8$fQl, 
the  patient  living  rather  more  than  a  year  after  the  openition.  But 
cases  equally  suitable  from  the  site  of  the  disease — only  just  out  of 
reach  of  the  finger  introduced  from  the  mouth — with  no  glands  in- 
volved, and  no  adhesions  to  adjacent  parts,  though  symptoms  had 
lasted  five  months,  must  l>e  quite  excejitional.  Several  of  tlie  risks 
given  above  would  be  intenfified  here,  and  there  would  be  present  as 
well  the  need  of  keeping  the  fistula  patent.§ 

*  Mr.  BiitliD  (Clin.  Soe.  Tram  ,  vol.  xTit.  p.  129)  relates  ii  case  in  wliicli  a  trtoih-pUie 
wa*i  removed  williin  twenty-four  hours  of  it«  being  swallowed,  previous  aftemjiu  »t 
removal,  lasting  thirty  or  forty  five  niinnlei',  Irnving  fiiile*!.  No  difiirultr  w«s  fiperi- 
en«»d  dtiriug  the  opemtion,  l>ut  tin?  piitient  fink  from  Beplicvmia  four  dnys  a/ler  liie 
opernlion.  He  wan  allowed  lu  hwaDow  on  the  8ecun<l  day,  nlKttit  a  third  of  what  was 
taken  coming  thn>ugh  the  wound,  Mr.  Putlin  contidered  thin  bene6cial,  as  condtioing 
to  drainage.  The  wound  wn-sthorougldy  wa<ihed  with  carliolic  lotion  and  covered  with 
carbolic  oil.  Two  dayx  after,  the  wound  lieing  very  ofTensire,  the  dressing  was  altered 
to  Sanitas,  changed  every  fonr  hours. 

t  Tram.,  vol.  xv.  p.  26. 

X  Moat  anrgeons  who  have  been  nailed  upon  to  pam  boiigiea  in  these  cnaes  will  agree 
will)  Dr.  (iocMlliart,  who,  in  the  discussion  on  the  alK>ve  paper,  said  the  disease  tisnallT 
extended  from  the  cricoid  cartilage  nearly  to  the  pylorus. 

i  Mr.  Hutlin  ' Oper.  Surg.  Malig.  Di*.),  to  whom  I  am  indebted  for  Prof.  Ciemy's 
ca»e,  gives  one  of  Prof,  Billroth's,  where  death  was  eansed  by  the  |«a<«age  of  the 
bougie  into  the  tissues  round  the  unsophagtis,  the  opening  where  the  lower  end  of  the 
oesophagus  had  been  stitched  to  the  skin  having  contracted. 
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CHAPTER  XVI. 

OPERATIONS  ON  THE  SPINAL  ACCESSORY 
NERVE. 

DIVISION  OR  NERVE-STRETOHINQ. 

Indications. — In  cases  of  spasmodic  torticollis  in  which 

1.  All  previous  palliative  treatment  has  failed — e.g.f  large  doses  of 
conium,  massage,  galvanism  of  the  affected  side  and  faradization  of 
the  opposite  muscles, 

2.  The  spasms  are  so  severe  and  constant  as  to  interfere  with  the 
patients  taking  food  or  enjoying  sleep,  and  to  cause  sad  weariness  and 
real  suffering. 

.3.  The  only  muscles  affected  are  the  stemo-mastoid,  or  the  gterno- 
mastoitl  and  trapezius. 

Anatomy  of  Spinal  Accessory  Nerve.— The  spinal  or  external 

part  of  this  nerve,  having  left  the  skull  by  the  jugular  foramen,  is 
directed  backwards  in  frunt  of,  or  behind,  the  internal  jugular  vein, 
and  appears  below  the  digastric  and  the  occipital  artery.  It  then 
descends  obliquely  outwards  to  the  Bterno-mastoid  muscle  and  dis- 
appears under  tliis  at  a  distance  of  2  inelies  from  the  apex  of  t!ie  mas- 
toid procpss.  Having  usually  perforated  tlie  muscle  the  nerve  passes 
across  the  posterior  triangle  to  end  in  the  deep  surface  of  the  trtipczius, 
While  passing  througli  or  under  the  sterno-mastoid  the  nerve  joins 
with  branches  from  the  second  cervical.  Having  emerged  from  the 
muscle  it  joins  with  the  second  and  third  nerve,  and  is  often  in  inti- 
mate connection  with  the  great  auricular  and  small  occipital.  Wlien 
under  the  trapezius  it  is  joined  by  branches  of  the  third  and  fourth 
cervical. 

Operations  for  Division  or  StretcMng  of  the  Nerve.— 

These  may  be  considered  together,  but  it  may  be  said,  once  for  nil,  tljat 
as  stretching  will  be  followed  by  but  temporary  beuelit,  division  of  the 
nerve  will  be  the  better  operation. 

Tlie  nerve  may  be  found  for  these  purposes  by  two  different 
incisions. 

A.  By  one  made  along  the  anterior  border  of  the  sterno-mastoid 
so  as  to  come  upon  this  nerve  before  it  perforates  this  muscle. 

B.  By  one  along  the  posterior  border  of  the  musfcle,  the  aurgeon 
finding  the  nerve  as  it  emerges  here  to  cross  the  posterior  triangle  to 
gain  the  trapezius,  and  following  it  up  into  the  Bterno-mastoid,  ao  as 
to  paralyze  this  muscle  also. 

The  first  of  these  operations  is  in  my  opinion  much  preferable,  and 
for  these  reasons : 

1.  Though  the  nerve  lies  more  deeply  at  the  anterior  than  at  th& 

27 


418 


OPERATIONB  ON  THE  HEAD  AXD  NECK. 


posterior  border  of  the  mtucle,  it  is  here  a  single  nerve,  and  not  likely 
to  be  confounded  with  other  nerves — e.g.,  branches  of  the  third  cervical, 
which  also  emerge  at  the  posterior  border  to  supply  tlje  skin.  Fur- 
thermore,  in  this  latter  position,  the  spinal  accessory  is  often  found  in 
close  connection  with  the  small  occipital  and  great  auricular,  as  these 
two  nerves  appear  at  the  posterior  border  and  cur\'e  upwards. 

2.  By  finding  the  nerve  at  the  anterior  border  of  the  muscle  paral- 
ysis of  the  sterno-niastoid  is  better  ensured.  When  the  nerve  is  found 
at  the  posterior  border  and  followed  up  into  the  muscle  before  division, 
there  is  always  a  certain  amount  of  uncertainty  as  to  whether  some 
branch  to  the  muscle  may  not  have  come  off  above  the  point  at  which 
the  8ur)40on  hjis  divided  the  ncrvo. 

A.  Operation  above  Stemo-mastoid. — The  parts  being  shaved 
and  cleansed,  and  the  head  8uilal>ly  raised  and  turned  to  the  opposite 
side,  the  surgeon  makes  an  incisiun  along  the  anterior  hornier  of  the 
Bterno-mastoid  for  3  inches,  commencing  at  the  apex  of  the  mastoid 
process.  Skin,  fascite,  and  platysma  l>eiug  divided,  the  anterior  Iwrder 
of  the  sterno-mastoid  is  clearly  defined  and  drawn  strongly  backwards, 
so  as  to  put  the  nerve  on  the  stretch  ;  the  wound  being  sponged  oat 
dry,  the  nerve  is  found,  and  from  i  to  i  inch  removed. 

If  there  is  any  doubt  about  finding  or  identifying  the  nerve,  the 
following  aids  may  he  found  useful — viz.,  defining  the  lower  border 
of  the  digastric  and  the  occipital  artery,  remembering  the  direction  of 
the  nerve,  and  looking  for  it  at  a  point  2  inches  below  the  apex  of  the 
mastoid  proces.s.* 

13.  Operation  Below  or  at  Posterior  Border  of  Stemo- 
mastoid. — Mr.  Campbell  de  Morgan,  who  introduced  this  oixration 
into  British  surgery  with  a  very  successful  case,!  made  an  incision  2 
inches  long,  along  the  posterior  border  of  the  sterno-mastoid,  the 
centre  of  the  incision  corresi>onding  to  about  the  cen^e  of  this  border 
of  the  luuscle.  The  fascia  being  elit  up  to  the  same  extent  the  trape- 
zial  branch  of  the  nervu  was  sought  for  as  it  emerges  from  the  stemo- 
mastoid  to  cross  the  posterior  triangle.  It  will  be  found  generally  a 
little  above  tlie  centre  of  the  wound,  when  found  it  is  traced  through 
the  muscle  till  the  common  trunk  is  discovered  above  its  division  into 
branches  for  the  trapezius  and  sterno-niastoid.  Half  an  inch  of  the 
nerve  is  then  cut  out. 

If  called  upon  to  perform  this  operation  again,  I  should  certainly 
prefer  the  first  of  the  two  methods  given  above,  as  being  more  certain, 

•   Hallancc,  loc  infra  eil. 

t  lirit.  <in(l  For.  Mtd.-Chir.  Rev ,  July,  1886.  1  performed  the  Raroe  operation  od  a 
middlo-ngerl  woman  about  eleven  years  ago  at  Ouy's  Ha»pilnl  in  a  very  severe  caae  of 
opOBnicKlie  tiirticullis.  Tlio  right  sLerrio  nia-vtoid  and  trn^teziua  were  puralyied  and 
Temlertnl  qi)te8<aeat,  but  some  of  tlie  deeper  minK-les  on  die  op|)Osile  aide — via.,  Uic 
splenii — became  aflected,  and  no  permanent  benefit  resulted. 
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^iA)l4e  not  really  more  difficult.  Though  the  nerve  is  more  superficial 
in  the  posterior  triangle  it  is  difficult  to  make  certain  whether  it  is  the 
spinal  accessory  or  one  of  the  superJifial  cervicjvl  nerves  which  emerge 
close  to  it,  from  behind  the  niusele  (ji.  417). 

The  most  intfresting  contribution  to  the  literature  on  this  subject 
is  a  7>aper  by  Mr.  Ballance.*  His  patient,  a  woman  of  fitrly-eight, 
was  a  good  instance  of  the  distress  and  misery  due  to  spasmodic  tor- 
ticollis. Division  of  the  rij^ht  spinal  accessory  in  the  ant*?rior  triangle 
gave  most  decided  rehef.  At  the  end  of  four  montlis,  when  the  history 
ceases,  the  patient  is  reported  to  have  been  "  much  better  and  stouter. 
The  face  is  happy  and  tranquil.  There  is  neither  headache  nor  pain, 
and  sleep  and  appetite  are  good.  The  control  of  the  movements  of 
the  head  is  perfect  as  long  as  she  is  not  excited,  and  so  long  as  the 
head  is  not  raised  so  that  the  eyes  are  directed  much  above  the  hori- 
zontal plane  in  which  they  lie The  right  sterno-niastoid  and 

trapezius  are  atrophied," 

Division  of  the  spinal  accessory  deserves  a  further  trial,  even  if  the 
relief  given  is  not  permanent. 

The  chief  fear  is  that  other  muscles  will  become  involved.  Tlius, 
Mr,  Ballance  writes  of  his  case:  "Since  the  operation,  it  htm  been  cer- 
tain tliat  some  of  the  muscles  supplied  by  the  ujiper  spinal  nerves 
are  liable  to  spasm.  It  woubl  be  strange  if  it  were  not  so,  considering 
the  intimate  eonnections  between  the  second,  third,  and  fourth  sjiinal 
nerves,  and  the  spinal  accessory  in  the  stern o-mastoid,  trapezius,  and 
posterior  triangle,  together  with  the  fact  that  some  of  the  fibres  of  the 
spinal  accessory  are  connected  with  the  same  cells,  or  with  cells  in 
the  immediate  neighborhood  of  those  from  which  arise  the  motor 
rootlets  of  the  cervical  spinal  nerves." 


CHAPTER  XVII. 

LIGATURE  OF  THE  ARTERIES  OF  THE  HEAD  AND 

NECK, 

LIGATURE  OF  THE  TEMPORAL  ARTERY  (Fig.  89).t 

Indications. — These  are  very  few,  viz. : 

1.  Wounds — e.ff.,  stabs  and  gunshot  injuries. 

2.  Aneurism,  usually  traumatic     Mr.  Skey  I  met  with  a  case  of 

*  St.  Thoma^D  Ilotp.  Reports,  vol.  xiv.  p.  95.  Olher  BucoesHfuI  t!ase«  will  Iki  Tound 
recorded  by  Prof.  Annandnle  {Ltineef,  1879,  vol.  i.  p.  555),  Mr.  Sonthnm  (IhiJ.,  1S81, 
vol.  ii,  p.  3«19);  Mr.  Rivinglon  also  oiicrated  (/Auf.,  1379,  vol.  i.  p.  213),  but  phleg- 
moDCMis  eryxipelas  carrieii  off  the  patient  before  llie  WiHiiul  wiw  quite  liealunl. 

t  Ligature  of  the  thyroid  nrteries  has  already  b«en  considered,  cLap.  xiii.  p.  400. 

X  Oper.  Surg.,  p.  289. 
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aneurism  of  doubtful  origin  in  this  artery  in  a  young  lady.  Ligature 
of  the  vessel  below  having  failed,  he  cured  his  patient  by  the  means  of 
a  fine  spring  compress  with  a  ball-and-socket  joint  which,  passing  over 
the  head,  entirely  concealed  by  the  hair,  made  pressure  on  the  tumor. 

Aneurisms  have  been  known  to  occur  here  after  the  operation  of 
arteriotomy. 

GciDE. — A  line  drawn  upwards  over  the  root  of  the  zygoma,  mid- 
way between  the  condyle  of  the  jaw  and  the  tragus. 

Relations. — Given  off  behind  the  jaw,  this  vessel  passes  up  midway 
between  the  above  two  points  over  the  zygoma,  and  at  a  point  U  or  2 
inches  higher  up  it  divides  into  its  anterior  and  posterior  branches. 
Lying  at  first  iu  the  parotid  gland  it  is  covered  a  little  higher  up  by 
a  dense  fascia  passing  from  the  parotid  to  the  ear,  by  the  attrahens 
aurom,  often  a  lymphatic  gland,  and  one  or  two  veins  which  lie  supc^ 
ficial  but  close  to  it.  Some  branches  of  the  facial  nerve  cross  it,  while 
the  auriculo-temporal  ner\'e  accompanies  it  closely.  Higher  up  the 
artery  and  its  branchep  are  particularly  subcutaneous. 

Operation  (Fig.  SO). — Tlie  parts  being  shaved  and  cleansed,  the 
head  fitly  supported  and  turned  to  the  opposite  side,  an  incision 
about  1  inch  long  is  matle  in  the  line  of  the  artery  so  as  to  tie  it  just 
above  the  zygoma.  The  dense  8ubcutaneou.s  tissue  and  the  strong 
parotid  fascia  being  cleanly  clivi<led  tlie  artery  must  be  accurately 
defined,  and  the  vein  being  drawn  to  one  side,  usually  back ward.s,  the 
ligature  should  be  passed  from  behind  forwards,  care  being  taken  to 
includi"  only  tlio  artery. 

Arteriotomy. — A  few  words  may  be  said  here  about  this  seldom- 
used  operation.  The  surgeon,  having  defined  the  anterior  division  of 
the  temporal,  stcadit's  the  vessel  by  placing  his  finger  just  be>*ond  the 
point  which  he  intends  to  open,  and  then  with  a  small  sharp  scalpel 
lays  open  tlie  ve.ssel  till  it  is  about  half  cut  through.  The  blood 
required  having  been  removed,  he  divides  the  vessel  completely,  so  as 
to  iiUmv  the  ends  to  retract,  applies  a  pad  of  aseptic  gauze  or  of  lint 
and  iodofonn,  and  retains  this  in  position  with  the  twisted  or  knotted 
bandage  for  the  head.  Thy  pad  should  not  be  removed  for  four  or 
five  days. 

The  reasons  fnr  preferring  the  anterior  division  to  the  trunk  of  the 
vessel  are  the  follon'ing : 

(11  The  latter  lies  much  more  deeply,  under  fasciae,  and  in  the 
parotid  below  ;  thus  so  much  pressure  may  be  required  to  stop  the 
bleeding  as  to  cause  sloughing,  secondary  h:eniorrhage,  and  dangerous 
erysipelatous  inflammation. 

(2)  Injury  to  one  of  the  adjacent  nerves  may  cause  severe  pain  and 
tedious  healing. 

(3)  From  opening  a  vein  at  the  same  time  an  anterio-venous  aneu- 
rism may  result. 


LIGATURE  OF  FACIAL  AND  OCCIPITAL  ARTERIB^ 


LIGATURE  OF  THE  FACIAL  ARTERY  (Fig.  89). 

Indications. — These  are  much  the  same,  bub  still  fewer  than  those 
for  ligature  of  the  temporal  artery.* 

The  vessel's  course  is  divided  into  a  cervical  and  a  facial  part. 

Cervical  Part. — Ligature  here  can  he  scarcely  ever  required. 
The  vessel  could  be  reached  here  by  an  incision  similar  to  that  for 
the  external  carotid  (hifra),  or  the  lingual  (p.  424).  In  either  of 
these  cases  the  vessel  would  be  found  just  below  tlie  posterior  belly  of 
the  digastric  and  the  stylo-byoid,  these  muscles  being  drawn  upwards 
to  enable  the  surgeon  to  tie  the  ve.seol  just  before  it  enters  the  sub- 
maxillary gland. 

Relations  is  thk  Neck. — Tlie  facial  artery  is  given  off  just  above 
or  in  connection  with  the  lingual,  about  an  inch  above  the  bifurcation 
of  tlie  coraraon  carotid.  It  ascends  upwards  and  inwards  to  the  lower 
jaw,  being  covered  by  skin,  fascia*,  and  j>latysina,  the  digastric  and 
Btylo-hyoid,  and  being  embedded  in  the.  sub-maxillary  ghind,  to  which 
structure  the  vein  lies  superficial.  The  tortuous  outline  of  the  vessel 
is  well  known.  The  vein,  running  a  straighter  course,  lies  posterior 
to  the  artery. 

Facial  Portion. — The  artery  is  readily  secured  by  an  incision 
about  1  inch  long  just  in  front  of  tfie  inasHeter  muscle,  the  anterior 
border  of  which  should  be  tirst  delinetl,  this  being  easily  done  on  the 
living  subject  by  telling  the  patient  to  throw  it  into  action.  The  inci- 
sion should  be  made  carefully  so  as  to  allow  of  any  Itrnnches  of  the 
facial  nerve  which  may  lie  in  the  way.  The  artery  will  now  be  felt 
when  rolled  upon  the  bone  by  a  finger;  the  ligature  should  be  passed 
from  behind  forwards  so  as  to  avoid  the  adjacent  vein. 

If  there  is  any  especial  object  for  avoiding  the  small  scar  which  this 
operation  entails,  the  vessel  may  l»e  reached  by  a  lujrizontid  incision 
just  below  the  jaw  in  front  of  the  masseter  muscle;  a  method  which 
also  places  the  incision  parallel  to  the  branches  of  the  facial  nerve. 

UGATURE  OF  OCCIPITAL  ARTERY  (Fig.  89). 

Indications. 

1.  Stabs. 

2.  (^lUnshot  wounds.  In  the  Afcdical  and  Surffical  Hisittnj  o/(Ae  TJ'ar 
of  t)u.  RchcUmi,  part  i.  p.  422,  two  cases  are  given  of  secondary  hiemor- 
rhage  after  wounds  of  the  neck,  in  the  one  case  from  the  occijutal,  in 
the  other  from  a  branch  of  it;  in  the  former  case  16  ounces  of  blood 


•  The  reader  is  aiiriserl  to  lake  every  opportrinily  afforded  ii|k)Q  the  dead  bod/  to 
tie  these  nod  other  arteries,  thoiigli  app.-irentJy  oo  sin&ll  nud  unimportaot,  as  only  bj 
•ucb  practice  can  dexterity  be  rettlly  acquired. 
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were  lost.    The  vessel  was  tied  in  the  wound  in  each  case,  two  liga- 
tures being,  of  course,  applied. 

3.  In  the  trentment  of  arterial  varix,  cirsoid  aneurism,  or  aneurisni 
by  anastomosis  on  the  bead  (p.  448). 

4,  For  htrmorrha<te  from  an  abBcess  in  the  neck.  Mr,  Banks*  has 
published  a  moet  instructive  case  of  this  kind.  A  weakly  man,  aB:ed 
thirty-two,  had  had  a  suppurating  gland  incised  three  weeks  before 
admis.'jiion.  Poultices  were  ap|)lied,  and,  a  week  after,  during  a  violent 
attack  of  coughing,  blood  burst  from  the  wound  "  like  a  tap  being 
turned  on."  Three  times  afterwards  haemorrhage  ensued,  pressure 
being  applied  in  vain.  On  admission  he  was  in  the  last  stage  of 
exhaustion.  The  right  siile  of  the  neck  from  ear  to  clavicle  was  occu- 
pied by  ft  great  fluctuating  swelling.  In  front  of  the  sterno-mastoid, 
about  half-way  down,  was  the  original  inciision,  from  which  a  little 
sanious  discharge  was  issuing.  Behin<l  the  muscle  a  piece  of  skin 
about  an  inch  square  was  actually  sloughing  from  the  subjacent  pres- 
sure. Uufler  ether,  and  in  a  good  light,  the  original  incision  was  en- 
larged upwards  anil  downwards,  and  a  quantity  of  putrid  broken- 
down  clot  turned  out.  Then  a  similar  incision  was  made  behind  the 
Bternr^-ma.stoid  through  the  sloughing  skin.  Everything  being 
niojipod  and  cleaned  up.  blood  was  found  to  be  trickling  down  from 
eomc where  very  high  up.  To  get  at  it,  the  stemo-mastoid  and  skin 
over  it  were  cut  clean  across,  thus  uniting  the  two  vertical  incisions 
by  a  transverse  one.  The  muscle  was  dissected  upwards,  exposing 
the  sheath  of  the  carotid  vessels,  but  still  the  blood  always  kept  run- 
ning from  some  deep-seated  puint  high  up.  At  last  this  was  reached, 
just  in  front  of  the  transverse  process  of  the  atlas.  From  it  arterial 
blood  issued,  and  an  aneurism  needle  was  thrust  through  the  tissnee 
on  each  side  of  it  and  ligatures  applied,  which  at  onc«  checked  all 
further  bleeding.  The  vessel  was  the  occipital  artery  not  far  from  its 
origin.  Into  it  the  abscess  had  made  its  way.  Tlie  great  wound  was 
rapiilly  swabbed  out  with  turpentine  and  then  stufled  with  lint  dipj>ed 
in  the  same  fluid.  The  patient  was  very  near  to  death's  door,  bat 
ultimately  recovered.f 


4 


*  Ctinieal  IfoUt  upon  3Vo  Year^  Surgitat  Work  tU  The  Liverpool  Ro^  tnfkmar^,  p. 
161. 

t  Such  wu  the  patient's  condition  that  the  Mirgeoa  v&s  qui(«  prepared  for  hisiiyinf 
under  the  operation.  The  following  charscteriiiticallv  vigorous  words  ^include  the 
nocotint — "  But  I  wu  determined,  m  long  as  he  liiul  anj  blood  to  run  out  of  him,  the 
place  whence  it  came  should  be  found  and  tied."  In  connection  with  this  ct»e  mar  be 
quoted,  in  his  own  words,  some  remarks  of  Mr.  Banks  on  the  value  of  larpentine  as  a 
cleansing  styptic.  This  remedjr  has  again  lalelv  been  recommended,  and  it  is  onlv  hxt 
that  Mr.  Banks shcwild  have  llie  credit  of  having  recngniaed  its  value  six  yearv  ago- 
"  In  former  days  it  wad  the  rvgular  thing  for  ooxiog,  antil  auperaeded  by  the  introduc- 
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Relations. — A  posterior  branoli  of  the  external  earotid,  the  occip- 
ital comes  off  opposite  to  or  n  little  ahove  the  facial,  just  helow  the 
digastric.  It  at  first  nscends,  haviiij;  the  ninth  nerve  hooking  round 
it,  under  cover  of  the  tligasirit'j  stylo-hyoid  and  parotid,  and  erossing 
t}»e  internal  car()ti<l,  internal  jugular,  vagus,  and  spinal  accessory. 
Having  reached  tlie  interval  between  the  transverse  process  of  the 
atlas  and  the  mastoid  hone,  it  now,  in  the  second  part  of  its  course, 
turns  horizontally  hnekwjirilg,  grooving  the  teniporul  bone,  covered  by 
the  sterno-niaistoid,  spleiiius,  digastric  and  trachelo-masit,oid,and  lying 
on  the  complexus  and  euperior  oblique.  In  the  third  part  of  its 
course  it  runs  verticnlly  U]iward6,  piercing  the  trapezius,  and  ascend- 
ing torturmsly  in  tlie  scalp. 

Operation. 

1.  If  the  artery  require  securing  low  down,  this  may  be  effected 
much  as  in  tying  the  external  carotid,  an  incision  being  made  along 
the  anterior  border  of  the  stemo-niastoid,  tlie  deep  fascia  opened,  and 
the  digastric  and  ninth  nerve  expot^ed.  Care  should,  of  course,  be 
taken  to  avoid  the  latter. 

2.  To  tie  the  artery  liehind  the  mastoid  process  (Fig.  89),  e.y.,  when 
it  has  been  wounded  by  a  stab  in  the  neck,  the  following  steps  should 
be  taken:  The  parts  being  shaved,  and  the  head  at  first  being  placed 
in  much  the  same  position  ns  fur  ligature  of  the  carotids,  nn  in<;isioii 
is  made  from  the  tip  of  the  mastoid  process  rather  obliquely  upwards, 
so  as  to  lie  over  a  point  midway  between  the  mastoid  and  external 
occipital  protuberance.  The  tough  skin  and  fascia^  being  incised,  the 
posterior  half  of  the  8terno-niastoi<l,  with  its  strong  ajioneumsis,  and 
next  the  splenius  capitis,  must  be  divided,  together  with  any  fibres  of 
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tion  nf  perchloride  of  iron.  Tliw  linM  nlwHyM  wemed  (o  me  nio«t  unfortiinftle,  an  iron 
U  the  very  woret  ofail  8typtic«.  Owing  to  its  greal  potency  and  the  rapiility  withwliich  it 
»:(>>,  it  80on  became  popular,  anil  is  at  the  present  moment  the  favorite  stamlliy  of  the 
cheiniHl,  who  diligently  gwatw  with  it  every  cut  llint  is  Vtronght  into  his  ehop,  i>rep.ara- 
tory  to  ftcn«bng  the  patient  off  to  a  hwpital.  As  a  reRult,  the  wonnd  i»  covereil  with  a 
cake  of  coagulaled  blo<xl,  and  ita  surfaces  are  wmietimea  po«ilively  killed  by  the 
fltreni^di  of  the  application.  Beneath  thin  firmly  adherent  cniHt  all  8nr(H  of  ]iiirulent, 
filthy  secretions  acciimulate,  till  -at  the  end  of  forty -eight  hourn  it  stinks  nbomtnahly, 
and  reqtiire*  lo  be  well  poulticed  (o  get  it  clean.  Should  bleedini^  recur,  theiJiflicully 
of  finding  tlie  spot  is  enorinnusly  incrextAeil  Ijy  the  mass  r>f  pits  and  almost  cineritions 
hiird  clots  which  cover  it.  I  hnve  seen  so  many  cut  hands  almost  mined  by  il  that  I 
have  totally  abandoned  it.  On  the  other  hand,  turpentine  is  nearly  as  powerful  a 
styptic,  and  is  a  most  marvel  tons  cleanser  anil  sweelener.  The  plug  soaketi  in  turpen- 
tine comes  out  quite  easily  at  the  end  of  four-aiidtwenty  hours,  leaving  a  wholeatnue 
unrface  behind  it.  For  all  wounds  itk>nt  the  perina^nin,  such  nn  lithotomy  woimdB, 
fistula,  cats,  or  incisirvna  for  extravasation  of  urine,  there  ia  nothing  like  it,  and  I  trust 
it  will  8o«»n  be  reiivst&ted  in  surgical  favor.  Our  forefathers  had  mme  excellent  reme- 
dies, nod  tliia  ifl  one  of  tbem." 
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the  trachelo  mastoid  that  are  in  the  way.  The  wound  being  Boroe- 
what  relaxed  by  turning  the  head  over  to  this  side,  retractors  de«ply 
inserted,  and  a  laryngeal  mirror  used  if  needful,  the  artery  will  be 
found  deep  down  between  the  mastoid  bone  and  the  transverse  pro- 
cess of  the  atlas. 

In  separating  it  from  its  vein,  one  or  more  veins  varying  in  size  may 
be  met  with,  forming  communications  Ijetween  the  occipital  and  mas- 
toid veins,  and  thus  with  the  lateral  sinus.  The  importance,  tlierefore, 
of  keeping  the  wound  rigidly  aseptic  is  obvious. 

LIGATURE  OF  THE  LINGUAL  ARTERY  (Fig.  86). 

Indications. 

1.  Before  removal  of  the  tongue.  This  subject  has  been  considered 
at  p.  333. 

2.  After  removal  of  the  tongue,  to  arrest  haemorrhage. 

3.  In  cases  of  tongue  cancer  not  admitting  of  operation,  in  the  hope 
of  checking  the  rate  of  growth,  diminishing  the  fa?tor,  profuse  saliva- 
tion, etc.  This  step  is  uncertain  as  to  the  amount  of  good  which  it 
effects,  and  any  good  that  it  may  do  will  not  be  long  lived.* 

4.  In  cases  of  macroglossia  this  operation  may  be  tried  before  re- 
moving a  wedge-shaped  piece  of  the  tongue  :  it  would  require  to  be 
performed  on  both  sides,  and  would  be  attended  with  considerable 
difficulty  in  a  child. 

Rklations. — The  lingual  artery  arises  about  i  inch  above  the  sup^ 
rior  thyroid,  often  in  common  with  the  facial,  and  at  a  point  opposite 
to  the  great  cornu  of  the  hyoid  bone.  It  first  ascends  to  a  point 
rather  above  the  level  of  the  hyoid  bone,  then  descends  somewliat  and 


*  Mr.  Hairard  {Ctin.  Soc  Trant.,  vol.  x.  p.  129)  reUtes  a  case  in  which  he  tied  Uie 
led  lingual  artery  for  recurrent  epithelioma.  The  recurrent  growth  was  iJie  ate  of 
half  ft  walnut  wlien  the  lingiiAl  artery  wn.s  tieii.  It  at  once  ocnse^I  tn  gn>w,  Itecame 
pale,  iind  in  a  few  days  wa.-*  sloughing.  CTr.nliially  separation  of  the  growth  went  on, 
until  the  affected  side  of  the  root  of  the  tonifuu  hecanie  even  smaller  than  the  $<^iuimI 
side,  and  eventually  ihe  part  he.iled.  .K  fortnight  after  this  took  place,  or  three 
inontha  after  the  ligature  of  tho  artery,  the  patient  died  of  pyajmia,  set  up  liy  erysipe- 
las couing  on  after  the  u]>bnition.  Mr  Iluward  points  out  thai  the  greater  )inri  of  U>e 
tongue  had  been  removed  before  the  ligature  of  the  lingual,  so  that  tJierefore  llie 
anastomoses  between  the  arteries  of  the  two  sides  would  b«  greatly  diniiniahed,  I 
think,  also,  that  the  fact  that  Mr.  llaward  was  obliged  to  tie  the  artery  do«e  to  the 
external  rnrotid,  may  have  eontributwl  to  the  sloughing,  by  cutting  off  the  entire 
bioo*l-su[iply,  eapeoially  that  thnmgh  the  ilnrsaJis  Hnguie. 

On  the  other  hand,  Uillmtli  {Clin.  Sur^.,  p.  113)  stalw  that  in  one  case  of  cancer  of 
the  tongue,  *'  the  lingual  artery  nufi  ligatured  on  both  Hides,  in  the  hope  that  the  infil. 
Iratini)  of  the  tongue  in  the  cavity  of  the  mouth  might  diminish.     However,  the  liga- 
ture led  to  no  goo<l  resultit,  nor  did  any  rapid  break iug-dowa  of  the  already  ulcerab 
new  foriDBtion  occur." 
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runs  just  above  the  great  cornu,  and  finally  aecending  to  the  under 
surface  of  the  tongue,  it  runs  forward  with  a  tortuous  course  to  the 
tip  as  the  ranine. 

For  practical  purposes  the  relations  of  the  artery  may  be  subdi\'ided 
into  tliree  parts,  the  first  before  it  gets  under  the  hyo-glossus,  the 
second  while  it  lies  beneath  this  muscle,  and  the  third  beyond  this 
muscle. 

In  the  first  it  runs  very  deeply,  tliough  only  covered  by  tla-  skin, 
platysma  and  fasersc,  facial,  lingual,  and  some  pharyngeal  veins;  it 
lies  upon  the  middle  constrictor  and  the  external  laryngeal  nerve. 
In  the  second  part  of  its  course  the  artery  again  lies  upon  the  middle 

Fio.  86* 


The  tab-toaxilUry  gUnd  li  seen  tn  the  upper  jiart  oftlie  woan<l.  Relovr  thli  Is  thohypo-glowU 
on  the  cut  hyo-erlosHU.  A  liftaturc  U  ]>«>««;(!  between  the  Ungual  ATtery  and  vein.  A  hook 
depreues  the  grrest  cornu  of  th«  hyold  tx>iie. 

constrictor,  and  is  now  covered  by  the  hyo-glossus,  hypo-glossal,  part 
of  the  mylo-hyoid  and  the  lower  border  of  the  sub-maxillary  gland. 
From  tliis  part  come  off  the  four  branches  of  the  artery,  the  hyuid  at 
the  outer  or  posterior  edge  of  tlie  hyo-glossus,  the  dorsalis  Itnguns 
under  this  muscle,  and  the  sub-lingual  and  ranine  at  its  anterior 
border,  thus  allowing  room  for  phucing  a  ligature. 

The  third  part  lies  in  the  mouth,  and  runs  along  the  under  surface 
of  the  tongue  up  to  the  point  of  tlie  fneiium.  It  is  only  covered  by 
mucous  membrane.  A  vein  runs  with  it  and  a  large  branch  of  the 
gustatory  nerve. 

Operations. 
i.  Ligature  under  the  Hyo-glossua 

ii.  Ligature  of  the  first  part  of  the  Artery. 


*  The  litigiiAl  irtery  is  liere  drawn  too  lar^e,  and  loo  much  of  the  vessel  is  shown 
cleaned  ;  the  depth  of  (he  wound  ia  not  sufficieatly  represented. 
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i.  The  veesel  is  usually  tied  while  under  the  hyo-glo68iia 
mUBCle,  owing  to  the  useful  guide  which  the  great  cumu  of  the  Ijyoid 
houii  forms,  and  this  is  the  operation  which  will  be  described  here 
(Fig,  86).  Under  some  circum8tance8  fp.  427)  it  will  be  needful  to 
seek  it  nearer  its  origin  from  the  external  carotid.  The  parte  Iwing 
shaved,  the  head  suitably  supported  and  turned  to  the  opposite  side, 
the  lower  jaw  firmly  closed,  the  surgeon,  standing  or  seated  on  the 
same  side,  steadies  the  tissues  between  his  left  finger  and  thumb  and 
makes  a  curved  incision  with  its  centre  just  above  the  great  cornu  of 
the  hyoid  bone  (a  point  previously  carefully  noted)  and  reaching,  e.g., 
on  the  left  side,  from  just  below  and  to  the  left  of  the  symphysis 
downwards,  backwards,  and  then  ujiwards  towards  the  angle  of  the 
jaw,  ending  just  anteriorly  to  the  line  of  the  facial  artery. 

The  incision  divides  skin,  superficial  fascia,  and  platysma ;  tlie  deep 
fascia  is  then  openorl  und  any  Ivranchcs  of  the  anterior  jugular,  facial, 
or  conimuniciiting  brunch  with  the  temporo-inaxillary  vein  are  secured 
carefully  so  that  the  wound  may  be  kept  as  dry  as  ptissible.  The 
lower  border  of  the  sub-maxillary  gland,  which  probably  projects  into 
the  Wound,  is  turned  upwards*  and  the  hypo-glossal  nerve  sought  for 
which  Hl^s  deeper,  and  is  a  good  guide  to  the  hyo-glossus.  I^owcr  down 
in  the  neck  is  the  glistening  tendon  of  the  digastric  attached  to  the  hyoid 
bone.  The  hyo-glossus  being  definrd,  the  hyoid  bone  is  cjircfully 
steadied  by  a  finger-nail  or  tenaculum,  a  director  passed  under  the 
hyo-glossus,  and  this  muscle  divided  cautiously.  In  doing  this  the 
lingual  vein  must  be  carefully  looked  for  either  on  the  muscle  or 
Ticneiith  it,  with  the  artery.  The  artery  liaving  been  found  under  the 
muscle  just  above  the  hyoid  bone,  it  should  be  traced  backwards  so  as 
to  apply,  if  possible,  the  ligature  behind  the  origin  of  the  dorsalis  lin- 
guie.  Adequate  drainage  must  be  provided,  and  every  Ciire  taken  to 
prevent  decomposition  in  a  wound  so  deep  and  opening  up  several 
planes  of  dee]>  cervical  fascia. 

Any  enlarged  glands  will,  of  course,  be  removed. 

Guides  and  Aids  to  finding  the  Artery. 

1.  A  sufficiently  free  incision. 

2.  Carefully  defining  the  hypo-glossiU  nerve,  and  remembering  the 
relative  position  of  the  sub-inaxillary  gland,  the  digastric  tendon,  and 
the  great  cornu  of  the  hyoid  bone. 

3.  Keeping  the  wound  bloodless. 
DifBculties. 

1.  Matting  of  the  parte  from  old  cellulitis. 

2,  Presence  of  large  veins. 


veral       I 

4 
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*  The  lub-iunxilltu-y  gl>od  gliould  be  gently  bniidled,  and  not  cut  into.  In  iJie  ooe 
case  Irotibletiome  swelling,  in  the  ulber  leiuporar}*  weeping  of  saliva,  or  even  a  ^stula, 
will  be  ihe  result. 
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3.  Depth  of  the  wound,  nnri  oozing  low  down  from  the  severed 
hyo-glossus. 

4.  In  one  case  Dr.  Shepherd*  found  the  digastric  bo  extensively 
tied  iir>wn  to  the  hyoid  bone  by  the  deep  cervicjil  fascia  as  to  require 
separation. 

5.  The  position  and  condition  of  the  linfrnal  vein  alike  ia  at  times 
I>erplexinR.  Usually  it  lies  on  the  hyo-|fios8US,  occasionally  it  lies 
under  it,  with  its  artery.  Billroth,  who  has  tied  the  lingual  artery 
twenty-seven  times,  tied  the  vein  for  the  artery  in  one  case,  as  was 
verified  post-mortem. 

"  Every  surgeon  knows  the  difhculty  of  tying  the  lingual  artery  in 
old  people ;  the  vessel  lies  so  deep  that  it  is  very  difficult  to  distinguish 
it  fipom  thick-coated  di8tende<.l  veins,  especially  when,  owing  to  heiirt- 
disetise — as  in  this  ease — the  veins  pulsiite.  Never  previously  had  I 
met  with  a  lingual  vein  of  such  thickness."t 

6.  Abnormal  position  of  the  lingual  artery  itself.  This  is  rare,  but 
the  artery  may  lie  higher  than  usual ;  it  may  pierce  the  hyo-glossus ; 
occasionally,  one  lingual  is  minute  or  nhsent. 

7.  The  sub-maxillary  gland  may  be  unusually  large  and  occupy 
much  of  the  space  betweun  the  jaw  and  the  hyoid  bone.J 

ii.  If  the  vessel  cannot  be  found  on  the  hytf-glossus,  or  if  the  con- 
dition of  soft  parts  is  such,  owing  to  cellulitis,  matting,  enlargement 
of  glanils,  as  to  jirevcnt  any  attempt  being  made  here,  the  surgeon 
must  cut  down  upon  the  first  part  either  by  an  incision  similar  to 
the  above  but  less  curved  and  riuniing  from  the  centre  of  the  hyoid 
bone  just  above  the  great  comu  to  the  anterior  border  of  the  sterno- 
mastoid,  or  by  one  similar  to  tliat  used  for  ligature  of  the  external 
carotid,  with  its  centre  opposite  to  the  hyoid  bone. 

Difficulties, 

1.  There  is  no  certain  guide  to  the  artery  here, 

2.  The  artery  itself  is  not  constant  in  position  here,  varieties  occur- 
ring frequently  in  the  height  at  which  it  comes  off  from  the  external 
carotid,  whether  alone,  or  in  common  with  the  facial, 

3.  Large  veins,  e.g.,  the  lingua]  and  facial,  will  certainly  be  present. 

LIGATURE  OP  THE  COMMON  CAROTID  (Fig.  87). 
Indications. 

1.  Wounds  of  the  trunk  itself.  Owing  to  the  rapidly  fatal  issue  of 
such  injuries,  the  surgeon  is  not  often  called  upon  to  meet  them.§ 

•  Annalt  of  Surgery,  vol.  ii.  No.  11,  p.  359.  f  Clinical  Surgery,  p.  113. 

X  Dr.  Sliephenl,  loe.  supra  cit.,  p.  361. 

i  Tlies*,  in  reality,  rare  wounds  of  the  common  carotid  nii^lu,  at  first  sight,  he 
thought  lo  be  more  coramon,  owing  to  the  inaccui^cy  with  wliich  wounds  of  the  ex- 
ternal carotid  hare  been  quoted  ob  those  vf  the  commoa  trunk. 
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Cases  calling  for  ligature  for  wounds  of  the  trunk  may  be  grouped  u 
follows :  (a)  For  immediate  ha-morrhage ;  (6)  For  secondary  haemor- 
rhage ;  (c)  For  gunshot  injuries. 

(n)  Ftrr  Immediate  Hsnnorrhmje. — Ligature  of  the  common  trunk  is 
here  rarely  called  for,  as  above  stated.  In  civil  practice,  such  cases 
may  occasionally  occur  in  cut-throat  If  the  surgeon  arrives  in  time, 
he  should  arrest  the  ho'morrhage  while  waiting  for  assistance,  by 
thrusting  one  or  more  fingers  into  the  wound  and  making  pressure  on 
the  bleeding-point,  remembering  that  but  slight  force  is  required  if 
the  pressure  is  on  the  right  spot.  If  the  patient  has  to  be  removed 
any  distance,  finger  pressure  must  be  kept  up  or  tl»e  wound  plugged 
with  carbolized  sponge  or  aseptic  gauze,  and  the  head  kept  rigidly 
still.  Pressure  with  a  finger  or  with  a  8]>onge  on  a  holder  should  be 
kept  upon  the  bh-eding  point  while  the  wound  is  enlarged,  and  the 
opening  in  the  carotid  secured  by  ligatures  placed  above  and  below  ik 

Mr.  Butcher,  in  a  case  of  suicidal  cut-throat  implicating  tlie  comraon 
carotid,  successfully  ligatured  the  artery  above  and  below,  the  patient 
making  an  excfUont  recovery. 

While  the  .<?ubject  of  injury  to  the  common  carotid  in  cut-throat  is 
being  alluded  to,  I  may  refer  to  the  following  case  of  Mr.  Guthrie's,* 
which  shows  tlrat  if  tlip  carotid  is  found  to  be  wounded,  though  not 
opened,  it  is  best  to  ap|ily  ligatures  above  and  below. 

In  a  case  of  attempted  suicide,  the  cut  was  deepest  on  the  left  side, 
having  laid  bnre  the  loft  carotid  and  wounded  the  internal  jugular. 
"The  ojiening  intu  the  vein  being  distinct,  I  passed  the  point  of  a 
tenaculum  through  the  edges  made  by  a  cut  into  it,  and,  drawing  them 
together,  passed  a  single  silk  tiirea<l  around  so  as  to  close  the  opening 
without  destroying  the  continuity  of  the  vessel.  The  ends  of  tlie  liga- 
ture were  cut  off  close  to  the  knot.  The  carotid  was  then  clearly  seen 
by  the  side  of  the  vein,  having  u  transverse  mark  or  cut  upon  it,  which 
did  not  appear  to  penetrate  beyond  the  middle  coat;  and,  after  due 
consideration,  it  was  prettunieJ  that  this  wound  might  heal  without 
requiring  a  ligature  to  be  ])laeed  u})on  the  artery.  On  the  eighth  day, 
arterial  hajmorrhage  took  j>lace,  and,  on  opening  the  wound,  it  came 
evidently  fruin  that  [turt  nf  the  carotid  whieh  had  been  cut.  I  placed 
a  ligature  upon  the  common  carotid  immediately  below  this  opening, 
but  the  flow  of  blood  was  scarcely  diminished  in  quantity  by  it,  in 
consequence  of  the  reflux  from  the  head.  On  attempting  to  apply 
another  ligature  above  the  opening,  I  found,  as  I  had  before  susfiected 
from  the  situation  of  the  wound,  that  it  was  immediately  below  the 
division  of  the  common  into  the  external  and  internal  carotids.  The 
htemorrhage  ceased  on  placing  a  ligature  on  the  external  carotid,  and, 
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the  patient  was  greatly  exluiusted,  I  refrained  from  tying  the  other. 
The  bleeding  did  not  return,  but  he  died  the  next  morning  from 
weakness." 

At  the  autopsy  the  internal  jugular  was  found  pervious  and  without 
a  mark  indicating  where  the  ligature  had  heena|>pUed.  The  origin  of 
the  internal  carotid  was  filled  for  about  i  inch  with  a  soft  clot,  the 
wound  in  the  common  carotid  was  exactly  below  its  bifurcation,  and 
Mr.  Guthrie  thought  that  the  ligature  on  the  external  carotid  might 
have  been  sufficient*  if  the  patient  had  lived. 

Mr,  Guthrie  briefly  relates  [loc.  supra  cit.,  p.  79)  another  case  in 
which  the  common  carotid  was  wounded  by  a  penknife,  and  the 
ho^murrhage  arrested  by  j>lacing  ligatures  on  the  vessel  above  and 
below  the  wound. 

(fc)  For  Secondary  Hienwrrhngt', — A  remarkable  instance  of  punctured 
wound  of  the  common  carotid  in  which  the  vessel  was  tied  for  second- 
ary hajmorrhage  is  thus  recorded  by  Mr.  Durham  :  f 

A  child  aged  nine  was  wounded  with  glass,  owing  to  an  explosion 
of  hydrogen  gas.  When  atlmitted  into  Guy's  Hospital,  under  the 
care  of  Mr.  Hilton,  tlic  child  was  cold  and  blanched,  but  the  bleeding, 
which  had  been  profuse,  had  entirely  ceased.  TbiTe  was  a  wound  about 
an  inch  long  "  in  the  left  carotid  region."  On  the  eighth  day  after  the 
accident  hjcmorrhage  recurred,  and  the  common  carotid  was  tied. 
Nine  days  later,  slight  bleeding  took  place,  but  was  arrested  by  plug- 
ging the  wound  with  sponge.  Repeated  epistaxis  occurred,  which 
weakened  the  child  perceptibly.  The  sloughs  became  very  offensive, 
but  there  wap  no  further  blueding  from  the  wound  fur  eighteen  days, 
when  Q  considerable  quantity  was  lost.  The  child  gradually  sank,  and 
died  six  weeks  after  the  accident. 

At  the  autopsy  the  eomntoii  carotid  was  found  to  have  been  traversed 
by  a  sharp-puinted  fragment.  Behind  the  wounded  vessel  was  an 
abscess  implicating  the  sympathetic.  Mr.  Durham  thinks  that  if  a 
ligature  had  been  applied  nn  the  distal  as  Avell  as  on  the  proximal  side, 
the  child's  life  would  have  been  saved. 

Another  case  of  secondary  hietuorrhage  from  the  common  carotid 
has  recently  been  recorded  by  Mr.  Rivington  (7>-«iw.  jl/pff.  Chir.  Soc, 
vol.  Ixix.  p.  63).  This  paper,  like  several  <itbers  by  the  same  writer, 
is  replete  with  valuable  information  and  interesting  facts. 

It  is  an  excellent  instance  of  the  way  in  which  the  carotid  may  at 
any  time  be  wounded  from  within,  and  not  from  outside,  by  a  foreign 
body  penetrating  the  pharynx, 

*  This  would  nppear  very  doubtful,  owing;  In  the  freeness  of  the  collateral  cerebral 
circulntioa,  and  the  reiidineas  willi  whicb  a  reQiix  current  along  the  iDleniat  c&rodd 
u  eBtablished.    See  the  C4i»e  given  nt  pp.  441,  442. 

t  System  of  Surgcri/,  vol.  i,  p.  739. 
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A  boy,  aged  nine,  six  days  afler  swallowing  a  Binall  plaif;e-b<nMii, ' 
admitt«!(l  into  the  London  Hogpit^il  with  stiffness  and  tenderness  of  I 
neck,  a  small  tender  lump  on  the  left*  side  opposite  to  tlie  cricoi< 
cartilage,  profuse  salivation  and  inability  to  swallow  solid  food, 
the  ninth  and  eleventh  day  hjeinorrhage  took  place,  on  the  latt< 
occasion  to  half  a  pint.     The  following  account  of  the  operation  bj 
which  the  injured  vessel  was  found  and  secured  will  be  most  instruc 
tive  to  every  operating  surgeon,  owing  to  the  difficulties  which  pre-" 
sonted  themselves : 

An  incision  was  made  along  the  edge  of  the  stemo-mastoid  for 
several  inches.    The  muscle  was  found  glued  to  the  subjacent  parts 
by  recent  adhesions.     Above  the  anterior  belly  of  the  orao-hyoid  was 
a  dark  patch  about  the  size  of  a  fourpenny-piece,  caused  by  extravs 
sated  blood  l<x>ming  through  the  fascia.    The  fascia  over  the  larg 
vessels  being  divided,  a  probe  was  passed  down  into  a  cavity  contaii 
ing  clot,  hollowed  out  behind  the  vessels  and  on  the  inner  side.   Owii 
to  the  uniform  discolorutiou  of  artery,  vein,  nerves,  fascia,  and  areola 
tissue  by  the  extrnvasated  blood,  the  structures  met  with,  being 
dark  and  equally  stained,  could  scarcely  be  recognized.  The  descender 
noni  could  not  be  seen,  nor  the  vagus  distinguished,  though  carefulljl 
looked  for.     More  clots  being  turned  out  from  the  cavity,  in  one  of 
these  the  fis!i-bone  was  found.     A  gush  of  blood  which  took  place 
evidently  from  the  distal  end,  was  arrested  jKirtly  by  pressure  an^ 
partly  by  pulling  forward  the  vessels  with  a  blunt  hook.   The  wounde 
vessel  being  found,  a  lignture  was  passed   closely,  as  was  thought, 
around  it,  both  above  and   below  the  seat  of  injury.     Owing  to  the  ^^ 
danger  of  subjecting  the  patient  to  a  further  loss  of  blood,  there  vrad^| 
no  tinio  to  make  a  prolonged  dissection,  and  it  was  thought  prudent^^ 
to  divide  the  artery  at  Ihr  seat  of  wuund  to  niako  sure  that  no  branch 
was  given  ofll  lietween  tlie  ligatures.    Wiien  this  was  done,  some  ner 
tilirt'S  were  recognized  on  the  cut  section,  and  the  question  arosi 
whetlier  these  were  the  descendens  noni  or  the  vagus.     As  they  we 
in  front  "if  the  vessel,  closely  adherent,  and  iippurently  scarcely  nu 
mcnuitf  enough  for  the  vagus,  it  was  cuncludeil  that  they  belonged  to 
the  descendens  noni,  and  no  attempt  was  made  to  disengage  the  nervi 
or  to  unite  its  oxlremities.     It  was  proved,  later  on,  that  this  nerv 
was  ttie  vugus,  which,  instead  of  lying  between  and  behind  the  arte 
and  vein,  took,  or  had  been  pressed  into,  an  unusual  position  in  froi 
of  the  artery,  nnd,  owing  to  the  inflammation  induced  by  the  injuryJ 
had  become  firmly  adherent  to  the  vessel  for  some  little  distance  above 
and  below  the  aperture  in  the  artery.  Externally  the  nerve  was  stained 
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*  The  left  couimon  carutid  is  more  exposed  to  danger  from  Uie  panung  of  U)« 

oesophagus  somewhat  lo  this  side. 
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of  the  same  dark  color  as  the  artery,  and  only  in  the  centre,  after  sec- 
tion, were  the  white  nerve-fihrcs  to  be  recognized.  The  ptitient  died 
ten  days  after  the  operatiou,  having  shown  no  evidence  of  ill-<^ffecta 
from  the  divided  vagus,  save  perhaps  slight  cough  and  difficulty  in 
swallowing.  Two  gangrenous  abscesses  in  t!ie  left  half  of  the  brjun, 
which  were  probably  already  in  jirogress  prior  to  the  operation,  were 
the  cause  of  death. 

(c)  D!vi»hn  oj the  commmi  carotid  by  gunshot  injuries  is  usuuUy  fatal 
at  once,  as  in  two  cases  recorded  in  Circular  No.  3  of  the  War  Depart- 
ment, Washington,  1871. 

2.  Aneurism  of  the  carotid.  Where  an  undoubted  *  aneurism  of  the 
vessel  exista  and  is  increa.sing  in  spite  of  pressurCft  or  where  this 
cannot  be  made  use  of,  the  artery  should  be  tied,  on  the  cardiac  side 
of  the  aneurism,  if  jiossible,  or  fiiilinij  this  distally. 

The  Mortality  after  Ligature  of  the  Common  Carotid  for 
Aneurism  is  as  yet  high.  Thus  Mr.  Johnson  Smith  {loc.  gupra  cit.),' 
quoting  from  the  tables  of  M.  Lefort,!  gives  twenty-one  as  fatal  out  of 
forty-seven  cases  of  proximal  ligature.  Mr.  Barweil  §  considers  a  little 
over  25  per  cent,  to  be  the  mortality  in  cnses  of  aneurism  proper. 
Whichever  of  these  estimates  is  correct,  in  the  future  the  mortality 
should  be  much  reduced  by  the  advantj\ges  of  aseptic  surgery  and 
modern  ligatures.  The  chief  dangers  to  be  guarded  against  are 
suppuration  of  the  sac  and  ha-niurrhage,  brain  atul  lung  complications, 
and  haemorrhage  from  the  site  of  ligature.  These  are  alluded  to  more 
fully  below,  p.  445. 

The  old  operation  for  carotid  aneurism  is  described  at  p.  442. 

3.  In  aneurism  of  the  innominate  or  aortic  arch.    The  question  of 

*  II  is  well  known  ihat  lliis  uneurism  is  <linBno9ed  more  frequently  than  it  is  really 
found  to  exist,  owing  to  the  rloseiiess  witli  which  winie  vnri<?r*ity  of  the  artery  at  its 
bifurcutinn,  glanJiihir  anJ  oilier  ttitnors  lying  over  it,  anii  in  the  root  of  tJiu  neck,  other 
snenrisms — e.g.,  of  the  innominate,  nortn,  itnil  .^nbclaviiin — iiinnilatea  carotid  nneiirijiin. 
Few  Biirgeons  will,  I  think,  .ij^ree  with  ihe  statement  of  Mr,  Johnson  Smith  {Diet,  of 
Snrg-,  vol.  i-  p.  235)  that  carotid  aneuriBm  occdrs  "  about  iw  often  sa  subclavian  aneurism, 
aod  with  greater  frefjuency  than  nnetirisra  of  the  ftxilliiry  artery." 

t  Thi*<  may  be  applied  to  the  iirtery  or  the  sac,  or  both.  In  the  former  case  the 
artery  tihou Id  be  coinpreSBsed  nbove  tlietninsverve  pxoces-HoflheaiKtb  cervical  vertebra, 
to  avoid  making  pretwure  on  the  vertebral  ut  the  name  time.  If  piiin,  vertigo,  sickneM, 
etc.,  prevent  a  fiiir  trial  of  digital  preiaiire,  nn  anewtlielic  may  be  tried,  but,  a»  Mr.  Bar- 
well  point*  out  [Ennjd  of  Surg.,  vol.  iij.  p.  498),  there  may  Ije  much  difficulty  in  de- 
ciding how  far  the  !«yncope,  etc.,  wiiich  may  l>e  present  are  due  to  the  aiiae'^thetic  or  to  the 
pressure.  Another  raean.s  of  keeping  tip  pressure  on  the  common  carotid  h  thnt  Hiig- 
geoted  by  Gouge,  in  which  the  Kterno-mastoid  being  rehixed  the  Biirgenn  iiiKiiiiiutes  his 
fingers  behind  one  bonier,  and  his  tliiimb  behind  the  other  border,  of  ill e  muscle,  and 
thus  compres.se«  the  artery  lietween  them. 

X  Givt.  Htbd ,  1864  and  18C8. 

\  L(K  ttipra  ciL,  p.  602. 
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the  advisability  of  ligaturing  tlie  carotid  either  together  with  the  shIk  ' 
clavian,  or  alone,  especially  in  the  case  of  the  left  common  carotid,  is 
oonsid^red  on  a  subsequent  page. 

4.  In  orbital  aneurism,  where  the  symptoms  are  hwrawnittg  i^gra- 
Tated.  or  where  pressure  has  Ctuled,  or  where  it  cannot  be  endured,  eren 
intermittently,  for  a  few  minutes  only  at  a  time,  and  where  galvano- 
puncture  and  injection  of  coagulating  fluids  are  set  aside  owing  to 
tlieir  uncertainty  and  riskiness.* 

Of  the  fifty-three  cases  ^Rirington,  loe,  miqtm  €iL\  indnding  twent 
one  idiopathic  and  thirty-two  traumatic,  in  which  the  commoo  carotid  j 
was  tied,  thirteen  of  the  former  were  cored  and  sereoleenof  the  latta. 
The  above  wriiff,  speaking  of  this  mode  of  tzealnKot,  says  it  is  **aA 
pment  the  most  successfol  and  satisCKtorr  means  of  treating  orbital 
aneurism.  It  should  not  be  practioed  on  patae&ls  advaoeed  in  jnear^ 
or  on  those  with  heart  disease,  or  erident  atheroiBatoaa  dcgcocralimi 
of  arteries." 

5.  In  aneariank  of  the  extenial  or  internal  carotid.  Tlwae  are  waj 
rare.  Two  cnaes  of  aaeoriRn  of  tiie  fbciner  wbbmI  hMte  been  recently 
publi^ed.  Mr.  Morris  t  rseocded  one  in  wfaadi,  after  failiEre  of  Ejpi^ 
lore  of  the  common  carotid,  the  old  utwtatiosi  ot  fiwiaing  the  sac  was 
pertemcd,  and  UgKtiDes  placed  on  thefiMsalandlatgnalarteriea,aad 
npob  the  main  trank  of  the  cxteraalcarodd  above  tibe  aac  withnlti- 
mate  ivooTcry. 

The  aecood  case  was  pmbliibed  by  Mr.  HoUh  X  in  order  to  pian. 
thatl«ilan  of  the  commoB  carotid  alone  is  wigi  ■  ■!  to  cme  mmb 
QMn  ufaiMWihiii  ef  the  eztenia]  carotid. 

The  occurrence  of  antnuam  bcs«  in  a  wvman,  afed  twoatf-dnec^ 
mm  aoGoated  for  by  tl»e  stake  of  the  audme  Hhw»  and  the  fiBfei% 
tot  oBlboHaB  lo  oeenr  in  cenaeqpenea  of  iJHlariiMf  m  of  a  ^^giOMiaB. 
Tikertwaa  a  easooth,  roond,  polntii^  svelfix^  jnsi  below  the  i^ 
— laid  proceBa,reac^ng  down  to  abontti»  lewd  of  thsnyfu  beritr 
ofti^tlomNd  oartOive.  b  had  tlw  ene  and  ahive  of  Inif  a  aMll 
om^a.    nwit^lBMBwn 


to  «K  i^M,  Ife  x«te  Ittir 
■RHid  was  tied  and  the  «o« 
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was  smaller  and  quite  hard.  All  seemed  to  be  doing  well  till  the 
Ihirty-tbirfl  day  nfler  the  operation,  when  loss  of  speech  occurred 
somewhat  suddenly,  followed  by  right  hemiplegia,  and  death  on  the 
thirty-tifth  day,  this  being  brought  about  l>y  cerebral  embolism  tak- 
ing place  through  Uie  left  carotid,  the  aneurism  being  solidified 
throughout. 

Aneurism  of  the  interna]  carotid  is  equally  rare. 

The  following  is  a  brief  abstract  of  such  a  cjasc*  in  which  the  com- 
mon anil  external  carotids  were  tied,  together  with  the  supL^rior  thy- 
roids, successfully. 

The  internal  trunk  was  affected  with  atheroma  to  such  an  extent 
that  the  ligature  could  imt  be  applied  to  this  vessel.  The  ojieration 
was  done  July  24,  1883.  Tlie  tumor  rapidly  diminished  in  size,  the 
patient  leaving  the  hospital  on  the  twenty-ninth  day  aftur  tlu?  opera- 
tion.   She  is  now  living  and  well. 

6.  In  hiemorrhage  cnused  by  ulceration  of  the  throat  after  scarlet 
fever. 

This  is  a  rare  but  most  dangerous  complication  of  ulceration  of  the 
throat,  and  is  usually  brought  about  either  by  sloughing  of  the  soft 
parts,  or,  as  in  the  case  mentioned  below,  by  the  opening  of  an  artery 
or  vein  into  an  abscess  cavity. 

My  old  friend  Dr.  Mahomed  communicated  a  case  to  the  Clinical 
Society  (Tnuis.,  vol.  xvi.  p.  21}  in  which  tliis  complication  occurred  in 
a  patient  aged  21.  Secondary  sore  throat,  after  an  ordinary  convales- 
cence, was  noticed  on  the  54th  day,  with  much  swelling  on  the  left 
side  of  the  neck,  followed  by  severe  bleeding  (to  40  ounces)  from  the 
mouth  on  the  58th  day,  The  left  common  carotid  was  tied  by  Mr. 
Pepper  on  the  o9th  day.  Five  and  a  half  ounces  of  pus  were  lirought 
up  soon  after  the  operation,  and  the  swelling  of  neck  and  pharynx 
subsided,  a  good  recovery  ultimately  taking  place. 

The  common  carotid  was  selected  for  ligature  in  preference  to  the 
external,  since  it  allowed  the  operation  to  be  performed  tpute  clear  of 
the  infiltrated  tissues,  and  thus  cnnferred  a  greater  ininiuiiity  from 
secondary  ha*morrhHge.  Moreover^  had  the  original  Ideeding  have 
come  &om  the  ascending  pharyngeal,  ligature  of  the  external  carotid 
might  have  failed  to  arrest  it,  as  the  place  of  origin  of  the  former  ves- 
sel is  variable. 

The  next  series  of  cases,  7  to  11,  rather  call  for  ligature  (^f  the  ex- 
ternal carotid  than  of  the  common  trunk.  With  reference  to  them  it 
must  l)e  remembered,  that  ligature  of  the  common  carotid  must  be 
resorted  to,  not,  as  has  too  often  been  the  case,  on  account  of  the 
greater  facility  with  which  this  vessel  can  be  tied,  but  only  when  the 
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condition  of  the  parts  does  not,  either  primarily,  from  an  anatomical 
point  of  view,  or,  later  on,  after  secondary  htemorrhage,  admit  of  tying 
the  external  carotid  itself.* 

7.  Incised  or  ])uuctured  wound  near  the  angle  of  the  jaw. 

In  these  cases,  as  in  those  below,  a  correct  diagnosis  as  to  the  ves- 
sel or  vessels  injured  is  by  no  means  easy  whin  a  sharp  weapon  has 
passed  obliquely  and  deeply  behind  the  angle  of  the  jaw.  By  such  a 
wound  either  the  external  or  the  internal  carotid  or  some  branches  of 
the  former  may  be  laid  ojien.  A  careful  dissection  can  alone  clear  up 
the  source  of  the  bleetling,  and  whenever  it  is  possible  this  should  be 
resorted  to ;  where  the  circumstances  do  not  admit  of  this,  the  surgeon, 
relying  «i>on  the  extreme  rarity'  of  injury  to  the  internal  carotid  from 
its  pruterted  position,!  will  be  abundantly  justified  in  tying  the  ex- 
ternal carotid.  Ligature  of  the  common  trunk  is  less  reliable,  though, 
if  resorted  to,  on  account  of  its  simplicity,  it  may  be  defended  by 
cases  like  those  briefly  alluded  to  by  Mr.  Le  Gros  Clark,J  in  which  h« 
successfully  tied  the  common  carotid  for  profuse  arterial  haemorrhage 
due  to  sUibs  near  the  nngle  of  the  jaw.  "The  injury  was  intiicted  in 
the  same  way,  and  with  the  same  form  of  instrument,  in  both 
instances — a  pointed  t.ible-knife  was  plunged  downwards  and  inward* 
behind  the  angle  of  the  jaw.  The  bleeding  Wits,  in  each  case, con- 
trolled only  by  direct  pressure  with  the  fingers  in  the  wound ;  and 
whilst  this  pressure  was  maintained  I  tied  the  artery.  Not  an 
untoward  symptom  accompanied  or  followed  either  of  these  opera- 
tions." 

On  the  other  hand,  cases  of  penetrating  wounds  near  the  angle  of 
the  jaw,  ending  fatally  from  hfeniorrhage  after  ligature  of  the  common 
carotid,  will  be  found  ijiiblisht-d  by  Mr.  Traversfand  Mr.  Partridge.|| 

8.  Punctured  wounds  through  the  mouth. 

Here,  too,  the  common  carotid  has  been  tied  in  some  cases  Sttcoess- 
fully,  while  in  others  this  step  has  been  followed  by  repeated  ha;mor- 
rhages  and  death. 

The  following  case  may  be  quoted  as  an  instance  of  the  former  re- 
sult: A  child  fell  while  holding  the  sharp  end  of  a  parasol  in  his 
mouth,  the  point  being  thrust  forciI)ly  to  the  buck  of  the  fauces  and 


*  In  some  of  tbeae  cases  the  hienuirrhage  may  be  arrested,  and  the  dang«ra  of  tying 
the  cotiininn  carotid  avoided  by  the  tempornry  closure  «>ft)iis  veaiiel  by  a  loop  of  Btoot 
catgut,  nfit>lie<I  ati  at  pp.  441,  448. 

t  Mr.  ('rip|)s  (Med.  Chir.  T?-uiu.,  vol.  Izi.  p.  2S5)  shows  that,  out  of  eigbteea  csce 
in  wbii-h  the  hk-eding  vessi-1  wn.'*  identified,  the  internal  cnmiid  was  found  only  to  bars 
been  woundt'd  twice  alone,  nnd  once  in  conjunction  urith  the  external. 

X  Leetura  on  Suryical  Uifu^wgii,  Hhock,  and  Vitcerai  Letioni,  p.  222. 

{  Med.  Chir.  Trans.,  1827,  p.  166. 

B  Laneet,  1801,  vol.  i.  p.  659. 
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very  nearly  coming  through  the  skin  at  the  side  of  the  neck.  Con- 
siderable hieraorrhage  occurred  at  once,  and  also  about  a  week  Inter. 
Ten  days  later  a  gush  of  arterial  blood  followed  on  coughing.  The 
common  carotid  artery  was  tied  and  the  case  ended  successfully.* 
K  On  the  other  hand,  cases  ending  fatally  after  ligature  of  the  common 
carotid  fur  haemorrhage  after  punctured  wounds  of  the  mouth,  will 
be  found  recorded  by  Mr.  Vincent,!  Air.  Arnott,|  and  Mr.  Mommt 
Baker.§ 

9.  Haemorrhage  from  carcinoma  of  the  mouth,  e.g.,  tongue  or 
fauces. 

This  subject  is  discus?ed  at  p.  S40.  It  would  be  better  surgery  to 
tie  the  lingual  in  the  case  of  tongue  cancer,  or,  if  the  growth  be  farther 
back,  to  tie  the  external  carotid  and  ascending  pharyngeal,  and  only, 
if  this  be  found  iinpos^sible,  to  ligature  the  common  trunk. 

■  10.  Ha'morrhage  after  removal  or  incision  of  tonsils,  or  from  abscess 
iHbout  a  tonsil. 

These  cases  are  infrequent,  but  wdien  they  do  occur,  are,  in  many 
cases,  most  dangerous.  The  sources  of  the  Ijicmorrhage  are  very 
numerous — viz.,  (1)  One  of  the  tonsillar  arteries.  (2)  The  tonsillar 
venous  plexus.  (3)  The  ascending  pharyngeal.  (4)  The  internal 
carotid.  Htemorrhage  from  the  last  two  18  ninrh  more  likely  to  occur 
in  suppuration  in  or  around  the  tonsil,  than  in  wounds  inflicted 

•  during  oiterations  on  it. 
The  following  is  a  good  instance  j]  of  a  tonsillar  abscess  proving 
fatal  from  haemorrhage.  A  man,  aged  39,  was  admitted  with  severe 
tonsillar  abscess,  which  soon  burst  with  the  escape  of  a  little  blood. 
About  16  oz.  were  lost  on  the  third  day,  bleeding  again  recurring  on 
the  fourth  and  fifth.  The  left  conniion  carotid  was  now  tied  ;  thirty 
hours  afterwards  22  oz.  were  lost,  and  the  patient  died. 

There  was  an  abscess  cavity  around  the  left  tonsil  which  communi- 
cated with  the  left  carotid  l<y  an  opening  the  size  of  the  little  linger 
nail. 


I 


*  The  case  waa  under  t)ie  care  of  Mr.  Johnson  at  St.  George'n  H(>«E>itHl.  It  is 
qooled  by  Mr.  Dnrham,  Sy9t.  of  Surg-,  vol.  i.  p.  746, 

t  Med.  CKir.  2Van».,  vol.  xx'ix.  p.  38.  In  this  awe  the  bifurcation  of  the  right  mm- 
mon  caroliil  tiad  been  punctured  by  a  bit  of  broken  tobacco- pi ]:)e  from  wiilu'n  tiie 
month.  Sloughy  c«lliilitl»^t  in,  and  hirinorrhagc  took  phice  from  the  ritoinli  it  week 
nder  the  accident.  This  was  arre«<t<>d  by  ligtttitre  of  the  i-oriiition  imrulid,  biil  recurred 
on  the  second,  and  again,  fatally,  on  the  fifth  day  after  the  ojx-raliim.  Mr.  Vincent 
pointa  out  that  if  the  bit  of  tobacco-pipe  had  been  discovered  and  removed,  fatal  luein- 
orrhage  must  have  followed  inalantly,  as  the  artery  waa  not  only  wounded,  t>ut  plugged 
by  the  foreign  body. 

J  Lancet,  1864,  vol-  i.  p.  135. 

i  St.  Barth"L  IIonp.  Reports,  1876,  p.  163. 
Mr.  Pitts,  St.  Thcmat'a  Hoep.  Rtjiortr,  vol.  xii.  p.  131. 
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Mr,  Morrant  Baker  hne  recorded  the  following  case  of  suppuration 
around  the  tonsil  dating  to  an  injury.  Here  the  veeael  injured  waa 
the  nsecndiiig  pharyngeal,  but  too  sJiort  a  time  elapsed  between  the 
ligaturf  of  tJie  common  carotid  and  the  death  of  Uie  patient  to  8&y 
whether  the  operation  would  have  been  successful. 

A  man,  aged  23,  was  admitted  with  symptoms  of  acute  tonsillitis, 
the  parts  being  tense,  elastic,  and  prominent  at  one  spot,  A  puncture 
was  only  followed  by  the  esca]>e  of  blood.  The  patient  now  gave  a 
history  of  having  fallen  two  days  before,  when  drunk,  and  having 
grazed  hia  throat  with  a  clay  pipe;  this  had  been  followed  by  very 
little  bleeding.  Some  improvement  seemed  at  first  to  take  plitre,  but 
the  l^enjperature  went  up  to  105°,  and  arterial  haemorrhage  occurred 
on  the  third  day  after  adniission.  A  probe  passed  through  the  punct- 
ure showed  that  a  considerable  cavity  existed,  this  was  jdugged  with 
lint  soaked  in  tr.  ferri  percldor.  The  next  day  ha-morrhage  recurred 
to  half  a  pint ;  when  ether  was  given  the  bleeding  again  came  on, 
nearly  suffocating  the  patient.  On  exploring  tlie  cavity  with  a  fing»- 
tip,  a  liit  of  clay  pipe  was  withdrawn  ;  the  caWty  was  again  plugged 
and  the  common  carotid  tied.  The  patient  died,  without  rallying, 
three  hours  later.  A  wound  was  found  in  the  ascending  pharyng««l 
artery. 

Given  a  case  of  hannorrhngofrom  the  tonsil  (whether  from  a  wound 
or  an  abscess)  which  resists  other  treatment,  including  well-apphed 
pressure  kept  up  with  a  padtled  stick  inside  the  mouth  and  a  fingijr 
behind  the  angle  of  the  jaw,  the  surgeon  should  tie  the  ext*?mal  carotid 
as  low  down  as  possible,  placing  a  ligature  on  the  ascending  pharyn- 
geal as  well,  if  this  vessel  can  be  identified.  If  the  bleeding  is  from 
one  of  the  tonsillar  vessels  it  would  be  thus  arrested,  but  in  case  tbe 
ascending  pharyngeal  is  not  secured,  or  the  bleeding  comes  from  the 
internal  carotid,  a  loop  of  stout  chromic  gut  should  be  placed  as  well 
under  the  top  of  the  common  carotid  in  the  manner  recommended  bj 
Mr.  Itivinglon  and  Mr.  Reeves  (pp.  441,  448).* 

11.  Hiemorrhage  after  operations  on  neck  or  jaw.  Haemorrhage 
secondary  to  gunshot  injuries. 

In  both  these  cases  the  parts  may  be  so  altered  that  it  is  quite 
impossible  to  find  the  bleeding  point,  and  the  soft  parts  may  be  so 
damaged,  matted  together,  etc.,  that  the  surgeon  may  be  driven  to  tie 
the  common  carotid,  and  trust  to  this  and  to  plugging  the  wound, 
rendered  as  aseptic  as  possible  with  sal  alembroth  or  iodoform  gaoie.t 
and  sponge-pressure  over  all. 

*  Everj  care  should  be  taken  throDghout  to  keep  ihe  wouod  in  Uie  lonail  as  Bsepdc 
M  possible.  As  l>earing  on  tLe  iiae  i>f  iron  perchloride  ••  k  itjrptic,  see  mme  remarb 
at  p.  42^),  fool- note. 

t  These  niii}'  first  be  eoaked  in  turpeniiDe  (p.  422). 
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12.  To  arrest  the  growth  of  aneurigin  by  anastomosis  on  the  side  of 
face,  head,  and  neck. 

The  trfjitinont  of  this  condition  is  discussed  at  p.  449.  It  will  be 
shown  there  that  ligature  of  the  extt-rnal  carotid  cannot  usually  he 
looked  upon  as  sufficient  without  other  measures,  owing  to  the  free 
nnastotnosis  between  tlie  branches  of  the  opposite  vessels.  Still  less 
is  ligature  of  the  common  carotid  likely  to  be  successful,  and  this  step 
should  only  be  resorted  to  when  ligature  of  the  external  carotid  is 
imjKissible  from  the  disease  extentling  too  low  down,  when,  from  its 
creeping  towards  the  orbit  or  at  the  back  of  the  upper  jaw,  it  is  i>rob- 
ablf>  that  there  is  a  free  anastomosis  between  the  l>ranches  of  the 
external  and  internal  carotid  through  the  ophthalmic,  or  when  the 
ascending  pharyngeal  is  sure  to  be  involved,  but  this  branch  cannot 
be  sejjarately  ligature<l. 

13.  To  arrest  the  growth  of  malignant  tumors  of  the  jaws  which 
cannot  be  operated  on,  or  which  are  returning  after  operation. 

This  operation,  first  performed  by  Mott,  is  a  very  proper  one  in 
cases  of  malignant  disease  of  the  antrum,  nose,  etc.,  where  the  growth 
cannot  otherwise  be  attacked  and  is  growing  very  rapidly,  causing 
frequent  bleeding,  intense  pain,  and  threatening  to  interfere  with 
deglutition  and  res|)inition. 

The  surgeon  must  be  pre])aTed  for  a  good  deal  of  sloughing,  hetor, 
etc.,  iifi  well  as  shrinking  in  very  vascular  growths  which  have  begun 
to  fungate. 

In  this  oa.se,  also,  it  will  he  a  question  as  to  whether  it  is  wiser  to 
ligature  both  external  carotids  or  the  common  carotid.  The  sugges- 
tions made  at  p.  451  may  help  here.  If  the  common  carotid  is  tied, 
the  opposite  external  carotid  shnuld  be  ligatured  also,  either  at  the 
same  time  or  very  shortly  after,  owing  to  tlie  free  anastomoses,  which 
will  bring  blood  over  fronv  the  opposite  side. 

In  any  case  it  should  be  an  operation  to  be  performe<l  at  the 
patient's  request  after  the  mutter  lias  been  explained  Ut  him,  in  the 
hope  that  its  performance  may  lead  to  relief  from  the  urgent  local 
symptoms  of  the  growth,  and  that  life  may  be  brought  to  a  close,  after 
an  interval  of  relief,  by  increasing,  but  less  painful,  asthenia. 

Line. — From  the  sterno-clavicular  articulation  to  a  point  midway 
between  the  angle  of  the  jaw  and  the  mastoid  process. 

Guide. — The  above  line,  and  the  inner  edge  uf  the  sterno-mastoid. 

Relations. — The  common  carotids,  as  tar  as  tJjeir  relations  in  the 
neck  go,  extend  from  the  sterno-clavicular  articulation  to  the  upper 
border  of  the  thyroid  cartilage  along  a  line  from  the  above  joint  to  a 
point  midway  between  the  ear  and  the  mastoid  process. 
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Ix  Froxt. 

•Skin ;  faflcire ;  platyema ;  superficial  branches  of  trans- 
verse cervical  and  anterior  jugular. 

Sti'rno-maBtoid,  sterno-hyoid,  stemo-thyroid,  omo-hyoid, 
Htemo-mastoid  artery. 

Superior  and  middle  thyroid  veins. 

DcHOcndens  noni. 

Anterior  jugular  vein  (below). 

OiTTsiDK.  Inside. 

Interna]  jugular  (closer  on  Pharynx, 

left  side).  Larynx. 

Trachea. 

Thyroid  gland  and  vessels. 
Recurrent  laryngeal. 
Common  carotid. 

Behind. 
Rectus  cn]>itis  anticus  major. 
LongUH  colli. 
Synijmthetic. 

InlVrior  thyroid  artery  and  recurrent  laryngeal. 
Vagus. 

Operation. — Two  sites  are  usually  described,  according  as  the 
vessel  is  tied  above  or  below  the  omo-hyoid. 

A.  Ahovk  TiiK  Omo-hyoid  (Fig.  87). — Also  known  as  the  seat  of 
elei'tion,  owing  to  the  greater  laeility  with  which  this  operation  is 
usually  jverfonued. 

Th«  i»arts  being  eh'anseil  and  shaved  if  needful,  the  shoulders  are 
sulVieiently  raised,  an<l  the  cbin  at  first  drawn  a  little  upwards,  while 
the  head  is  turned  to  the  oi)positc  side,*  so  as  to  define  the  anterior 
bonier  of  tbe  stemo-mastoid.f  The  surgeon,  standing  usually  on  the 
same  side,  makes  an  ineisitui  about  3  inches  long,  with  its  centre  op- 
posite to  the  cricoid  cartilage,  in  the  line  of  the  artery,  through  the 
skin,  platysma,  and  faseiiv,  exposing  the  anterior  border  of  the  stemo- 

*  Turning  the  head  strv>ngtT  to  the  o|i|>o(iUe  side  should  be  avoided,  as  it  bring*  tbe 
nuisi-lo  over  the  artery.  Mr.  lUirwell  (Encyel.  ifurg.,  vol.  iii.  p.  498)  gives  the  foUowing 
practii-al  hint:  ''In  i-ertnin  uneurisniul  (.>ases  ^aortic  and  innominate)  tbe  etheriicd 
|viiiont  oanni>t  breathe  while  his  head  is  thrown  back :  the  anw»thetixer  is  obliged  to 
insist  on  Wnding  it  forward,  and  the  o|H*rator  has  to  get  at  the  vessel  under  very  Orv- 
ing  ciroutnstanoes,  since  in  that  (losture  it  lies  much  deeper,  and  the  rmmas  of  the  jav 
is  terribly  in  the  way." 

t  Not  always  easy  vm  the  dead  subject,  or  when  the  parts  are  infiltrated,  as  in  Mr. 
Vincent's  case  vfvxu-note,  p.  435). 
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mastoid.  Any  superficial  veins  are  now  drawn  aside,  or  tied  before 
division  with  double  catgut  ligatures.  The  deep  fascia  at  the  anterior 
border  of  the  sterno-niastoid  is  now  divided,  and  the  cellulnr  tissue 
beneath  opened  up,  usually  bringing  into  view  the  upper  border  of 

Fro.  87. 


Jn  the  ligature  of  the  coniinaii  carolid  the  unly  ytnu-lnri's  sein  nr^  i  I   <  r.i.sing 

Ibe  reaecl  belotr,  and  the  8iiperlor  thyrult]  vein  nlxjve.    Kxt«riiAlly  i~  :  >    i   ■    nal 

Jugular,  anil  innre  Huperficlally  ttie  sterno-mavtoid.  Tbe  deep  fBaciu  i'- m.'(;ii  m  ihr  ii|i|k'I'  rtkI 
lower  oii(ik"s  nf  the  wound. 

In  the  llitatutv  of  the  »ubcliivian.  the  slemo-uiaHtold  and  tho  trapeislnk  are  se«u  la  the  ntiKlefi 
of  the  wound.  Above  the  Tenel  lie  the  cord*  of  the  plexuii,  crossed  by  two  veliin.  proUiMy  the 
transverse  cervical  and  the  posterior  scaputiir,  courHlng  inwards  to  Juln  the  extemii)  }uiniliir, 
\rhio.b  Is  !<e«n  at  the  Inner  part  of  the  wound.  Beluw  the  subclavLan  artery  Useen  a  portion  (too 
mnch  Is  shown)  of  the  rnpra-Roapular  artc-ry. 

The  Augular  ini^lsion  «howft  thnifcir  ligature  of  the  innominate,  the  first  part  of  the  ■ubclavian, 
and,  In  case*  of  difficulty,  thu  dist  part  of  the  carotid. 

the  omo-hyoid,  which,  if  in  the  way,  is  drawn  down  with  a  blunt 
hook,  or  dinded.  The  edge  of  the  sterno-mastoid  is  now  drawn  out- 
wards, and  the  pulsutions  of  the  artery  felt  for  just  below  thu  omo- 
hyoid.* In  clearing  the  tissues  which  remain  over  the  vessel, 
troublesome  haemorrhage  may  arise  from  the  superior  and  middle 
thyroid  veins,  especially  if  the  respiration  is  embarrassed  ;  more 
rarely  the  sterno-mastoid  artery  is  cut,  and  requires  a  ligature.  The 
sheath  is  next  exposed,  and  opened  well  to  the  inner  side,  avoiding 


*  This  muscle  should  be  drawn  downwards,  or  divided  if  Deedful. 
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the  descendens  noni,  which  usually  lies  to  the  front  and  cater  side  of 
the  sheftth.* 

Other  difficultiet?  which  may  be  now  met  with  are  an  enlar«red  thy- 
roid lobo  overhanging  the  artery,  or  overlapping  of  it  by  the  intemil 
jugular  when  much  distended.  The  coats  of  this  veseel  are  90  thin 
that,  if  it  be  much  swollen,  it  is  easily  punctured,  the  result  being  that 
the  wound  is  flooded  with  blood.  It  is  best  avoided  by  oi>ening  the 
sheath  well  to  the  inner  side,  but,  if  it  still  give  trouVde,  it  should  be 
drawn  a^^ide  witli  a  blunt  hook,  or  pressure  should  be  made  on  it  by 
an  assistant  in  the  up])er  angle  of  the  wound.  If  it  should  be  opened, 
firm  pressure  should  be  made  on  tliis  spot  with  a  sponge-holder,  and 
the  artery  tied  at  a  fresh  place  above  or  below.  As  soon  as  the  ligi- 
ture  is  tightened  the  heemorrhage  will  cease,  and  6rmly  Applied  picaH- 
ure  outside  the  wound  for  forty-eight  hours  will  suffice  to  prevent 
any  recurrence.  If,  after  wounding  the  vein,  attemjit*  are  continiud 
to  tie  the  artery  at  the  same  place,  the  wound  in  the  vein  is  almost 
certain  to  be  made  larger.  Another  method  is  to  pinch  up  the  wound 
in  the  vein  and  tie  up  the  opening  (if  small)  with  fine  carbolized  silk 
or  chromic  catgut. 

The  sheath  ha\'ing  been  opened  well  to  the  inner  side  with  a  careful 
nick  *>(  the  knil(%  tlie  artery  is  now  cautiously  and  sufficiently  cleaned, 
the  inner  edge  of  the  sheath  being  hekl  with  forceps  while  this  side  of 
the  vessel  is  cleaned,  and  tlien  the  outer  in  the  <«ame  way,  and,  finally, 
the  posterior  aspect,  the  point  of  the  director  being  kept  most  scrupu- 
lously in  contact  with  the  vessel  here.t  The  needle  is  then  p:issed 
from  witlnont  inwards,  being  kept  most  cnrLtully  free  from  the  urleiy, 
especially  behind,  so  as  to  avoid  including  the  vagus. 

In  this,  lis  in  every  other  artery  whose  relations  are  important^,  the 
few^er  of  these  relations  that  the  surgeon  sees  the  more  masterly  and 
successful  will  his  operation  be. 

In  a  deeply  lying  artery,  in  addition  Ui  relaxing  the  parts  by  flexing 
forward  llie  head  and  depressing  the  chin,  the  sterno-mastoid  must  be 
drawn  outwards  and  the  larynx  inwards  with  retractors,  while  the 
omo-hyoid  is  drawn  downwards  with  a  blunt  hook,  or  divided.  The 
pulsatitui  of  the  artery  is  tlien  felt  for,  or,  where  tliis  is  feeble  or  abseot, 
the  rolling  of  the  artery  as  a  flat  cord  under  the  finger  is  made  out 

B.  Ligature  below  the  Omcj-hyoid. — Here  the  artery  lies  much 
deeper,  and  has  the  recurrent  laryngeal  nerve  behind  it;  on  the  left 
aide,  the  internal  jugular  vein  lies  very  close  to  the  artery ;  on  the 
right,  there  is  a  distinct  interval  between  the  two  vessels. 

The  patient's  head  and  the  operator  being  in  the  same  position  as  at 

*  The  position  of  this  nerve  is,  however,  very  irregul&r. 

t  0|>eiung  the  nliealli  on  (lie  inner  side  and  cleaning  the  veaml  properly  are  the 
two  best  safeguards  against  acddeota. 


I 
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p.  438,  an  incision  3  inches  long  is  made  in  the  line  of  the  artery  from 
below  the  cricoid  cartilage  to  ju8t  above  the  sterno-clavicular  joint, 
exposing,  as  before,  the  anterior  e<lge  of  the  sterno-nmstoiil.  This  is 
drawn  outwardK,  and,  if  ntiedfu!,  tlividod  or  detached  below  by  making 
a  short  incision  outwards  along  the  clavicle.  In  thia  case  the  anterior 
jugular  vein  must  be  carcfidly  looked  for  as  it  passes  outwards  in  the 
root  of  the  neck  under  the  sternc>-niastoid.  The  depreesors  of  the 
hyoid  hone  next  come  into  view,  of  these  the  isterno-hyoid  overlying 
the  broader  sterno-thyroid  is  certain  to  be  seen.  If  the  omo-hyoid  is 
coming  up  at  this  level,  it  lies  external  to  the  others.  In  such  case  it 
is  to  l>e  drawn  out  whili'  the  other  two  are  pulled  inwards,  any  of  the 
three  being  divided,  on  a  director,  if  needful.  At  this  stage  one  or 
more  of  the  inferior  thyroid  veins  may  come  into  view,  much  swollen. 
The  pulsation  of  the  artery  being  felt  for,  or  the  flattened  urt<^'ry  felt 
slipping  beneath  the  linger  when  preesed  upon,  the  sheath  is  to  be 
opened  well  to  the  inner  aide,  retractors  usually  being  required  at  this 
stage.  Care  inuat  be  taken  of  the  internal  jugular,  especially  nn  the 
left  side,  ae,  if  distended,  it  may  conceid  tfie  artery  ([).  440). 

When  the  carotid  is  sufficiently  cleaned,  the  needle  is  passed  from 
without  inwards,  avoiding  the  recurrt-nt  luryngeal  nerve  behind  by 
keeping  very  close  to  the  artery. 

Temporary  Ligature  of  the  Carotid.— Mr.  Rivington  (p.  448) 

and  Mr.  Treves*  have  drawn  altention  to  this  method,  believing  that 
the  ligature  of  main  arteries  is  resorted  to  too  often,  as  there  is  dufli- 
cient  evidence  to  show  that  in  most  cases  it  is  only  temporary  arrest 
of  the  current  that  is  required. 

This  method  should  qjfrtainly  receive  a  further  trial,  on  account  of 
the  risks  of  cerebral  mischief  aftrr  ligature  of  the  carotid,  and  also 
because,  as  Mr.  Treves  says,  jtressurc  upon  the  carotid  cannot  be  suc- 
cessfully maintained  for  a  serviceable  length  of  time. 

The  artery  being  exposed  in  the  ordinary  way,  a  thick  piece  of  soft 
catgut  is  passed  round  it  and  tied  in  a  very  loose  loop,  liy  pulling 
on  the  loop,  the  blood-current  is  at  once  arrested,  and  restored  when 
the  tension  is  relaxed. 

The  following  are  abstracts  of  the  four  cases  given  by  Mr.  Treves: 

1.  Probable  Wound  of  Superior  Thyroid  Artery. — A  young  man  was 
admitted  with  a  deep,  profusely  bh'cding  wound  about  the  level  of 
the  great  cornu  of  the  hyoid.  A  fragment  of  glass  driven  in  by  a 
bursting  soda-water  bottle  had  been  removed.  The  ]uitient  was 
blanched  and  almost  insensible.  It  being  "  obviously  useleng  to 
attempt  to  find  the  bleeding  point  while  blood  was  welling  up  from 
so  deep  a  wound,"  Mr.  Treves  placed  a  temporary  ligature  round  the 
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common  carotid.    Traction  on  this  arrested  all  bleeding,  and  was 

maintained  for  half  an  hour.    On  relaxing  the  catgut,  no  ha?morrhage 
occurred.     The  loop  was  left  in  situ  for  four  days,  and  then  removi 
The  hlofding  was  Hupposed  to  have  come  from  the  superior  thyroid, 

2.  Ilipmorrhage  from  Internal  Carotid. — A  child,  aged  three,  had^ 
profuse  hiemorrhiige  from  the  right  ear,  and  vomited  blood.    Thi 
recurred,  and  the  right  common  carotid  wjis  ligatured,  and  tlie  bleedii 
ceased.    The  next  day  the  same  hteniorrhage  recurred,  having  ev 
dently  been  brought  round  by  the  left  carotid.     As  there  is  no  case  oft 
record  of  recovery  after  ligature  of  both  common  carotids  when 
interval  between  the  occlusion  of  the  two  vessels  was  less  than  soon 
weeks,  Mr.  Treves  simply  placed  a  loop  of  catgut  round  the  Itft, 
carotid,  and  had  traction  made  on  it.    Tlie  child  never  bled  again,  bal 
sank  exhausted  six  days  after  the  second  operation. 

3.  lliemorrhage.  probably  from  External  Carotid, "after  Impalement 
with  a  Spike. — A  man,  aged  forty -one.  fell  26  feet  upon  a  railing  spike, 
which,  entering  just  in  front  of  the  left  ear,  passed  through  the  uji 
jaws,  and  entered  the  moutii  through  the  hard  palate  on  the  right  aid 
After  removal  of  the  spike,  blood  welled  up  freely  from  the  woundi 
and  nose.  Traction  made  on  a  catgut  loop  passed  round  the  common 
carotid  arrested  this.  A  weak  pulse  could  be  felt  in  the  tempond  on 
the  fourth  day,  and  on  the  seventh  the  loop  was  removed.  The  case 
did  wrll.     It  is  nut  sUUed  how  long  traction  was  maintained. 

4.  Hiemorrhage  during  an  Operation. — In  this  case  the  loop  was 
placed  around  the  artery  prior  to  removing  a  large  malignant  tumor 
of  the  neck.  Very  free  bleeding  occurred  during  the  operation,  but 
was  always  cheeked  by  traction  on  the  loop.  Without  this  the  opem- 
tion  Avould  liave  been  very  difficult. 

Old  Operation  for  Ligature  of  the  Conmion  Carotid,— 
This,  prrhups  the  most  formidable  operation  in  surgery,  was  ^uect-ss- 
fully  itKule  use  of  by  I'rof.  Syme  *  in  a  case  of  aneurism  the  rt^uli  -of 
a  sUib.  The  patient  wiis  aged  twenty-  The  aneurism,  about  the  si 
of  an  orange,  extended  between  the  trachea  and  sterno-mastoid,  and 
downwards  close  to,  or  rather  under,  the  clavicle.  Nearly  at  its  cenlrt, 
was  a  cicatrix.  It  was  increasing  in  size,  and,  other  treatment  ha 
failed,  it  was  decided  to  perform  the  old  operation,  it  being  evidenll; 
impossible  to  ajudy  a  ligature  btlow  the  aneurism. 

"  I  pushed  a  knife  through  the  cicatrix,  and  followed  the  blade  with 
the  forefinger  of  my  left  hand  so  closely  as  to  prevent  any  effusion  of, 
blood.  I  then  searched  through  the  clots  and  Huid  contents  of  tlie  saa 
for  the  wound  of  the  artery,  and  found  that  pressure  at  one  part  mad«l 
the  pulsation  cease.   Keeping  my  linger  steadily  applied  to  this  point. 
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*  Ohaetv.  in  Clin.  Surg^  p.  154. 
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I  laid  the  cavity  freely  open  both  upwards  and  downwards,  turned  out 
the  clots,  and  sponged  awny  the  blood  so  a»  to  get  a  view  of  the  bottom, 
which  presented  the  smooth,  shining  aspect  of  a  serous  membrane, 
without  the  slightest  indication  of  either  the  artery  or  vein  tbiit  cuuld 
V>e  eeen  or  felt  In  order  to  make  the  requisite  dissection,  I  next 
attempted  to  close  the  orifice  by  means  of  forceps,  but  found  that  it 
had  the  form  of  a  slit,  which  could  not  be  thus  commnnded.  It  was 
also  so  near  the  clavicle  that  pressure  could  not  be  employed  below  it, 
and,  to  my  still  greater  concern,  la\'  on  the  inner  or  tracheal  side  of  the 
vessel,  so  that  the  compression  required  for  its  closure,  instead  of  being 
kwards  on  the  verti^bra.',  was  outwards  upon  the  vein.  In  these 
circumstances  it  seemed  proper,  so  far  as  possible,  to  lessen  the  op- 
posing difliculties,  and  I  therefore  ran  a  bistoury  through  the  skin  and 
the  sternal  portion  of  the  sterno-mastoid.  I  then  seized  the  edge  of  the 
slit  in  the  artery,  as  it  lay  under  my  linger,  with  OMleb-foneps,  and 
desired  them  to  be  held  so  hs  to  draw  the  vessel  towardtJ  tlie  traoliea; 
I  then  carefully  scratched  with  the  point  of  a  knife  until  the  iirteriai 
coat  was  brought  into  view  at  itfi  externnl  edge,  a  little  above  the 
aperture,  where  a  ligature  was  passed  by  the  needle,  and  tied.  I  re- 
peated the  same  proctjdure  below  tiie  wound,  and,  when  it  was  com- 
pleted, had  the  satisfaction  i»f  finding  that  my  finger  could  be  with- 
<b*awn  without  the  slightest  appearnuce  of  bleeding,  instead  of  the 
tremendous  gush  which  ha<i  previously  attended  iti>  slightest  disphiee- 
ment  The  ligatures  separated  on  the  tenth  day,  and  the  patient 
recovered  completely." 

Prof.  Syme  considered  this  by  far  the  most  arduous  operation  he 
bad  undertaken,  from  the  fact  that  "  the  slightest  displacement  of  one 
hand  must  have  instantaneouly  caused  a  fabil  haemorrhage  from  the 
carotid  artery,  and  a  wrong  direction  of  the  needle  by  tlie  other,  to  the 
smallest  possible  extent,  would  have  given  iasue  to  an  irrepressible 
stream  from  the  jugular  vein." 

Mr.  Erichsen*  gives  the  follow.ing  graphic  picture  of  the  difficulties 
of  the  operation  :  "  The  haMiiorrhage  having  been  completely  arrested, 
either  by  compression  of  the  artery  above  the  tumor,  or  by  jjressure 
of  the  fingers  at  the  opening  lending  into  the  tumor,t  you  lay  it  open 
freely  and  completely,  turn  out  tlie  coagula,  and  syringe  away  any 
dark  or  fluid  blood  which  may  be  there.     You  then  open  the  interior 


*  Lantet,  1868,  vol.  ii.  p.  b05. 

t  Mr.  Erichsen  thuB  puta  Prof.  Syme's  practical  point — "to  make  a  small  opening 
into  ihe  tumor,  an  opening  just  «ifficienl  to  ennliJe  yon  to  in^iniuite  your  fingers,  and 
BO  lo  work  your  whole  hand  graduiilly  into  the  tumor  in  that  way,  so  that  (he  entrance 
of  the  hand  may  plug  up  the  opening  into  the  »nc ;  to  feel  with  yotjr  fingers  for  the 
opening  into  the  artery,  and  to  gel  y<»iir  fingers  againfit  that,  so  as  to  restraiD  the  flow 
of  blood  from  it,  before  the  rest  of  the  sac  is  laid  open." 
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of  the  aneurism.    But  what  is  thtttioterior?    It  is  not  the  interior  of 
a  smooth  sac,  but  it  is  a  large  ragged  cavity  with  masses  of  coagula: 
or  solid  fibrin  sticking  to  it  in  different  directions,  with  the  remains,' 
perhaps,  of  an  old  sacculated  aneurism  at  the  bottom,  with  a  quantitjr 
of  plastic  matter  iiitiltnitin^  the  tissues  around  it,  with  the  anatomical 
relations  of  the  parts  utterly  and  completely  disturbed  and  destroyed, 
with  great  thickening  and  solidification  of  the  parts  around  from  th»l 
pressure  to  which  they  have  been  subjected  in  conse<juence  of  the 
effusion  of  plastic  matter.   So  you  have  a  large  ca%ity  with  an  opening 
at  the  bottom  of  it,  the  opening  leading  to  the  arterj*  somewhere 
other,  but  the  position  of  the  artery  more  or  less  disturbed,  more 
less  masked  and  obscured  by  these  masses  of  coagulum,  by  this  plasti 
infiltration,  by  this  thickening  and  cohesion  of  the  tissues  to  one 
another  around  it.    The  next  thing  is  to  pass  the  ligature  around  tli©, 
art-ery.     Now,  the  artery  does  not  lie  exjxised  in  this  sue;  quite  th 
contrary.     You  have  to  scrape,  or  to  dissect,  or  cut  tlirou^h  the  posti 
rior  wall  of  the  sac,  which  always  overlies  the  artery.     That  consti- 
tute.*i  the  great  difficulty  of  the  t)peration — to  open  up  this   fmsteri 
Avail  in  a  projier  direction,  and  to  get  the  needle  round  the  part  wit 
out  wounding  tlie  contiguous  vein,  or  transfixing  the  arterj',  or  doi 
damage  to  the  neighboring  part*?.    The  best  way  of  doing  that,  u 
doul>tedly,  is  to  tntroducea  large  steel  prol^e  or  a  metallic  bougie  in 
the  opening  into  the  artery,  and  to  use  that  as  a  guide  to  the  situatioi 
of  the  vessel.     You  may  use  a  large  one  so  as  to  plug  up  the  opening 
....  You  then  cleiir  the  vessel  it"*  well  as  you  Ciin — the  coutyaregeft 
erally  thickened  and  diseased  in  the  vicinity  of  the  aneurisnial  tumoi 
— and  you  pass  a  gofxi  rlouble  ligature  around  it." 

Difficulties  and  Possible  Mistakes  dxiring^  Ligature  of  the 
Common  Carotid. 

1.  Altered  condition  of  the  soft  parts — eg.,  matted  and  cedemaioi 
from   the  close   contiguity  of  an  aneurism,  from   previous  trial 
pressure;  or  loaded  with  blotxl  or  iufiammatory  products,  as  in  ihi 
case  of  a  wound. 

2.  Presence  of  an  aneurism  which   encroaches   uiK>n    the  site 
incision. 

3.  Nut  hitting  the  edge  of  the  steruo-mastoid.  This  muscle  raa; 
be  drawn  over  tiie  artery  if  the  chin  be  too  much  forced  to  the  oppoei 
side.  The  chin  should  be  kept  about  midway  between  the  acromioi 
and  the  eptsternal  notch  of  the  opposite  side  I  Harwell). 

4.  Great  enlargement  of  the  superior  and  middle  thyroid  veins-f 

*  In  one  cane,  as  iitated  by  Mr.  Erichseti,  Mr.  Birkeit  used  a  large  bougi«  ai  a  gtudK^ 

•f  Mr.  Barwell  {Intern.  Enrifri.  Siiry.,  vol.  iii,  p.  499)  aays  that  the  superior  thrroU 
rein,  very  full  and  turgid,  aomelimes  runs  before,  more  oAen  behind,  the  carotid. 
Biipixwe  it  ia  tlie  eflccl  uf  the  ansstbetic  which  causes  this  to  swell  to  the  size  of  a  cedar 
pencil." 


n9.H 
hym 

1 


5.  An  enlarged  and  overlapping  thyroid  gland. 

6.  A  large  internal  jagular  overlapping  the  artery. 

7.  Opening  the  sheath  towards  its  outer  side,  and  so  coming  down 
upon,  and  perhaps  tiijuriag,  the  vein.* 

8.  Including  one  of  the  nerves f  which  are  in  relation  with  the 
art^^ry — e.g.,  the  deseondens  iioni,  the  vagus,  or  the  synipnthftir*. 

Causes  of  Failure  and  Death  after  Ligature  of  the  Com- 
mon Carotid. 

1.  Cerebral  complications — t.<j.,  impaired  nutrition  and  softening. 
Mr.  Erichsen  X  thinks  that "  cerebral  gymptoms  "  (he  does  not  say 
whether  he  means  fatal  oneH  or  no)  are  h'able  to  occur  in  25  per  cent. 
of  ligatures  of  the  conjinon  carotid.  The  symploius  of  tht'se  cerebral 
complications  may  come  on  almost  at  once  or  some  days  after  the 
operation.  Mr.  Erichsen  divides  them  into  two  seta — (1)  the  early 
ones,  resulting  from  the  too  small  8Up})ly  of  arteriul  blood,  viz.,  syn- 
cope, twitehings,  giddiness,  imjjaired  sight,  and  hemiplegia;  (2)  after 
the  above  have  been  present  for  a  few  dziys,  and  softening  has  taken 
place,  convulsions  un<l  death  eusue.^ 

It  would  be,  perhaps,  worth  while,  in  \new  of  the  above  mortality, 
to  try  pressure  before  resorting  to  the  ligature,  in  order  that  the  oppo- 
site vessels  may  become  enlarged.  Pressure  could  only  be  kept  up, 
without  an  ana^thetic,  for  a  few  minutes  at  a  tiuie,  and  cart^  would 
have  to  be  taken  not  to  apply  it  at  the  intended  site  of  ligature. 


•  On  the  cle«(l  bodv,  es|»ecially,  there  is  a  risk  of  miKtaking  the  flaccid  jugular  for 
fascia,  ami  o|.K-nin^  it,  iinleits  the  Hlientii  hurt  been  ti|.K;ne(]  over  its  fruiit  and  inner  part, 
as  fthonld  lie  nlwHvs  ihe  practice. 

t  "The  de«<fendcn8  noni  lie«  usually  on  the  outer  pnTtofthc  Hhealh, and  will  rarely 
be  eotl«ngere<l  if  thnt  utructure  is  <tirt'ned  as  above  tle«crit>ed  ;  but  it  is  well  lo  see  thnt 
it  U  out  of  tlie  line  taken  by  the  director;  if  iia  absence  there  be  verified,  it  iiee<i  not 
be  bunted  up  elhewhere.  The  [meunuigaslric  lien  in  the  interrnl  between  the  artery 
■od  vein  in  the  luick  \>»Ti  of,  but  not  lome  in,  the  Hhealli ;  each  of  the  vessel!*,  as  well 
aa  the  nerve,  hw  a  compartment,  !«tJongly  walled,  to  itself;  while  the  synipollietic, 
)>ehind  the  sheMth,  is  also  separated  by  u  thick  fasclsi  fmm  the  vessels.  If  these 
annlontical  piwiiions  l>e  maintained,  IkiiIi  nerve*  are  nafe.  Yoinig  oj-»erat<trs  are  some- 
times Dinde  anxious  and  embnrrosHed  by  unnecei«sary  i-niitionH,  yet  sonietiiui's  the  parta 
do  not  quite  niainlain  thetr  pro()er  jiotfiiliiinH.  Hence  it  is  well,  liefore  tightening  the 
ligature,  to  wee  thnt  it  inehides  the  artery  only." — Barwki.i.  ((<><•.  gupia  eit.}. 

X  Sufffrry,  7lh  edition,  vol.  ii.  p.  VI2.  In  his  calculations  Mr.  Erichsen  includes  four- 
teen ca^es  of  ligature  of  the  innominate,  though  not  one  of  the  thirteen  fatul  coaes 
died  from  cerebral  trouble.  Mr.  Harwell  {loc.  itupra  eit.)  argues,  from  the  fact  llmt  in 
no  case  of  ligature  of  the  innominate — an  operation  which  rul«nHall  ihe  right  liloi>d- 
supply — have  cerebral  Hym]itoms  supervened,  that  there  must  be  some  other  ciuise  than 
brain  anK^mia  for  the»e  c<>ni{dic:iliona. 

i  Mr.  Burwell  is  of  opinion  that  a  larKe  majority  of  (he  crmc-n  in  which  so-called 
cerebral  gymptomi*  superveneil  from  the  seventh  to  the  tenth  day  were  cn^efl  of  pyiemia, 
and  in  aome  cases  detachment  of  minute  portions  of  clot  ma/  hare  been  llie  caaae. 
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2.  Cellulitis  and  septic  complications. 

3.  Recurrent  tnili^ntion.     In  most  caaea  this  is  due  to  blood 
its  way  round  from  the  opposite  side.    The  pressure,  howerer,  in  ( 

aneuridtn,  havinj;  been  relieved,  coagulation,  as  a  rule,  takee  place, 
though  sltiwly. 

In  a  smaller  number  of  cases  the  recurrence  of  the  pulsatiOD  has  ^ 
been  of  a  more  permanent  kind,  from  the  lig:ature  becoming  loosened  ■ 
or  dissolved,  especially  when  catgut  has  been  used. 

4.  Suppuration  of  the  sac.  Mr.  Erichsen  states  thai  this  is  notTCfV 
uncommon.  "  In  the  majorilv  of  cases  the  patient  eventaally  do« 
well." 

5.  Htvmorrhnge.  This  has  never  been  a  common  complicatioo, 
owin}*  to  the  absence  of  branches.  It  may  ti^ke  place  from  the  site  of 
ligature*  or  from  a  suppurating  sac.  It  should  be  still  more  rarelj 
met  with  in  the  future,  owinp  to  the  modern  treatment  of  woandft. 

6.  Low  forms  of  lung-intiammation.     Mr.  Erichsen  states  that  tbcK 
are  nc»t  uncommon.     He  attributes  them  to  diminished  fn^edom  of  the 
respiratory  movements   owing   to  tlie  disturbed  circulation 
brain  and  medulla. 


in  thefl 


LIGATURE  OF  THE  EXTERNAL  CAROTID  (Fig. 

This  operation  has  not  received  the  attention  which  it  desenres, 
having  been  too  often  set  aside  for  tlie  easier  operation  of  ligsttm 
the  common  trunk. 

Mr.  Cripps,t  discussing  the  ligature  of  the  external  carotid  in  the 
treatment  of  ha^morrhajre  from  punctured  wounds  of  the  throat  aixl 
neck,  states  that  the  objectlOQB  raised  to  the  above  o(»eratioa  are: 

1.  The  fear  of  secondary  haemorrhage  from  tlie  seat  of  ligature  doe 
to  the  close  proximity  of  its  larger  branches. 

In  answer  to  this  he  refers  to  M.  Guyon's  J  collection  of  twentT-fierm 
cases  of  ligature  of  tlie  external  carotid,  to  which  he  adds  three.  In 
only  one  case  of  these  thirty  did  secondary  haemorrhage  occur.  Ijups 
statistics  than  these  have  been  furnished  by  Dr.  W'yeth,  of  New  York 
He  states  that,  of  sixty-seven  cases  in  which  the  external  carotid  aUioft 
was  tied,  three  died,  and  that  all  these  fatal  cases  were  from  guushoi 


I 


*  This  duiger  woald  seem  to  increaw  the  lower  down  the  ligunre  b  placarf.  Mr. 
Buwell  nya  that  the  onlj  fiual  case  of  tecondarr  hKtnorrhsgv  he  has  had  ia  tki* 
operation  ft>lluwe<i  the  ligalore  of  a  carotid  with  catgut  cioae  ahuve  the  atcno-ciaTkalar 
joint.     It  is  not  stated  whether  the  wound  was  aseptic  throughoot  or  txiC 

t  Med.  Our.  IVwu.,  voL  Ixi.  p.  234. 

I  Mim.  de  fa  Sac  dt  Our.,  vol.  ri.  According  lo  Prot  Agnav  liVtn.  ami  J^mdLif 
Sarg^  vol.  i.  p.  6361,  out  of  nineteen  cases  of  ligatore  of  the  extenal  carotid  only  sae 
proved  fatal  from  hKmorrhage,  and  doho  bom  causes  which  aiuld  pioydy  ha  st> 
tribatcd  to  the  operation. 
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injuries  in  military  practice.  One  of  these  fatal  cases  died  on  the 
table  from  the  effects  of  hamorrhage  before  the  ligature  could  be 
applied.  In  the  other  two  the  cause  of  death  is  not  given.  Of  the 
sixty-seven  cases,  haMnorrhage  occurrt-d  after  ligature  in  five,  none  of 
which  proved  fatal.  In  four  of  these  the  l)lee(Ung  waa  noted  as 
occurring  at  the  seat  of  lesion  beyond  the  ligature.  In  one  the  point 
of  bleeding  is  not  given.  The  artery  was  tied  on  both  sides  in  two 
patients  and  both  recovered. 

Dr.  Bryant,  of  New  York,*  states  that  he  can  add  sixteen  cases  to 
the  above  sixty-seven,  and  that  in  only  one  of  these  did  the  subse- 
quent death  bear  the  least  rt-hititm  whatever  to  the  operation  itself. 

"2.  The  futility  of  the  operation,  should  the  wounded  vessel  be  the 
internal  carotid. 

Mr,  Cripjts  answers  this  objection  by  comparing  the  rareness  of  a 
wound  of  the  internal  carotid  with  one  of  the  external  or  its  branches. 
He  points  out  that,  of  eighteen  cases  in  which  the  bleeding  vessel  was 
identified,  the  internal  one  was  wountled  twice  alone  and  once  in  con- 
junction with  tlie  external.t 

3.  Tlie  external  carotiil  is  less  easy  to  ligature  than  tlie  common. 

This  objection  will  not  be  considered  for  a  moment  by  a  surgeon 
who  knows  his  anatomy,  and  who  is  in  the  habit  of  operating. 

The  advantageB  of  the  operation  are; 

1,  That  circulation  through  the  brain  is  not  in  the  least  interfered 
with.     Consequently,  one  large  element  of  danger  is  avoided  i  p.  445). 

2,  The  incision  made  over  the  external  carotid  will  also  exiinse  the 
bifurcation  and  the  internal  carotid,  and  may  thus  lead  to  a  direct 
exposure  of  the  wounded  vessel. 

Indications. 

i.  Wounds  of  the  Trunk  and  of  its  Branches. — This  subject  has  been 
already  alluded  to  (p.  434),  While  it  cannot  be  denied  that  the  easier 
operation  of  ligature  of  the  eoinuHtn  trunk  has  answered  in  sniue  of 
these  cases,  il  has  also  certainly  failed  repeatedly.  Considering  the 
rarity  of  wounds  of  the  internal  carotid,  the  surgeon  will  do  more 
•wisely,  in  the  case  of  a  wound  over  the  carotid  area,  to  expose  and  tie 

*  ^nn.  of  Surg.,  Atiguiit,  1887,  p.  122.  In  lliis  fntal  chhv  bolh  external  carotids  luuk 
been  lied  lo  check  the  rate  of  [iroj^resH  of  iiiHiigmiiil  ditteuse  of  iKe  lower  jaw,  lionr  of 
mouth,  and  tongue,  which  hrtd  tieeii  opemied  on  repeatedly  without  success, 

f  Mr.  Grippe's  list  is  inierestiiiy  to  iJie  surgeon.  In  the  firet  10  it  la  lo  be  presitraett 
that  ligature  of  the  external  carotid  would  have  heen  tlie  wi.ser  conrse.  In  2  tlie 
bleeding  cumefrotn  the  externn]  carotid;  in  I,  llie  lingual;  in  1,  tbe  facial;  in  1, 
a  tonn^illnr  branch;  in  1,  a  branch  iiv  the  pitrotid  gluud  ;  in  2,  (he  internal  luaxillnry  ;. 
in  1,  the  inferior  dental;  in  1,  the  middle  meniiigenl;  in  ],  the  vertebral ;  in  2,  the 
internal  carotid  ;  in  1  the  external  also  wjw  wonndeil ;  in  1  the  source  was  clwe  to 
the  bifurcation;  in  2  the  common  carotid,  nt  the  point  of  bifurcation,  wx<»' wounded  *,. 
in  1,  the  ascending  pJiarjr-ngeal. 
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the  external  carotid  low  down  in  any  cases  of  doubt,  that  the  i 
and  thf  internal  carotid  may  be  exposed  as  well,  if  needful- 
Mr.  Kivington  has  recorded*  an  interesting  case  of  a  wound  of  the 
external  carotid  by  a  stab  in  the  parotid  region  giving  rise  to  recurrvnt 
attacks  of  lueniorrhage,  and  treated  successfully  by  temporary  f  liga- 
ture of  the  common  carotiil  and  ligature  of  the  external  carotid  at  the. 
seat  of  injury. 

A  man,  aged  thirty-one,  wns  admitted   into  the   L<:>ndon  Hoepit 
with  three  wounds,  one  severing  the  lobule  of  the  left  e^ir  and  ii&siaip^ 
into  the  parotid  gland  below  the  zygoma,  a  second  behind  the  ear,  and 
a  thin!  over  the  mastoid  process.     Haemorrhage,  occurring  about  a 
week  later,  was  stopped  by  pressure.     Erysipelas  followed,  and  an  ab- 
scess was  opened  in  front  of  the  ear.     About  three  weeks  after  the 
accident,  hivmorrhage  again  occurred,  being  brought  on  by  a  fit  of 
coughing,  blood  running  out  from  all  tJie  incisions.     Tboo^h  it  vat 
again  arrested  by  pressure,  Mr.  Rivington  judged,  from  the  bw  of  the 
Stream  and  the  force  of  the  jet,  that  the  injured  vessel  must  havej 
the  external  carotid  on  the  parotid  gland. 

On  account  of  the  difficulty  of  securing  the  artery  at  the 
iiyury,  and  the  amount  of  blood  which  would  be  lost  before  this 
be  accomplished,  and  not  being  able  to  rely  upon  preaatire  on  the 
common  carotid  during  the  operation,  Mr  Rivington  cat  down  fint 
on  the  common  trunk  at  its  bifurcation  X  and  plactnl  a  tempormrT  Bg»- 
ture  of  catgut  round  it,  tying  this  lightly  00  as  to  atop  the  corrcnt  o( 
blood,  but  not  to  divide  the  inner  and  middle  ctiata. 

The  o}>enings  in  the  parotid  n-'gion  being  explored  and  cIoCb  tnracd 
out,  a  little  below  the  angle  of  the  jaw  was  found  a  bole  from  whiek 
some  blood  issued  in  a  feeble  stream.  The  externa)  carotid  was  li^t- 
tured  above  and  below  this  spot.  The  ligature  in  the  main  tnmkwM 
then  untied,  and  left  in  gitn  for  use  if  needed.  Alt  bleeding  had  eeuei 
and  there  was  no  recurrence.  The  patient  made  a  good  locmer^^ 
aome  vcaknees  of  the  face  muscles  having  ahnoet  disappeafrd  «bl^| 
h«  left  the  hospital  two  months  after  the  accidenL  ^M 

Mr.  Rivington  draws  attention  to  the  advantige  of  the  tanpoctt^H 
ligature  on  the  main  trunk,  rendered  venr  evident  bj  the  fihct  that 
immediatelT  before  the  operation,  when  the  sponge  was  Rfnored  aile- 
tmI  blood  spirted  oat  in  a  lirely  jet,  whilst  after  the  Hgatiov  a  laagiid 
sDKam  only  iasoed,  from  the  distal  eids  of  the  bole  in  the  extonal 
carotid.    He  further  points  out  that  the  employment  of  tcmpwrniy 
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*  Om.  Stc  IVaMk,  voL  xriL  pL  79. 
t  Soar  CM  ia  viudi  Mr.  Tv««w  kv  1 
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;aturc8,  either  lightly  tied  or  left  in  giiu  for  use  in  case  of  need,  is 
capable  of  wider  application  in  the  treatment  both  of  haemorrhage  and 
of  aneurisms. 

ii.  Aneurism  by  Anastomosis  of  Sciilp  and  Side  of  Head  and  Neck 
(Fig.  88). — Here  the  ligature  of  the  external  carotid  should  only  he 
made  use  of  as  an  ndjunct  to  local  troatrneiit,  or  where  this  has  failed. 

If  the  growth  is  not  Uto  largi-,  it  should  he  e.xcised  with  aiitiHcptic 
precautions,  tying  each  vessel  as  it  is  cut.  Thi'  operation  may  be 
rendered  partly,  if  not  entirely,  evasculiir,  by  the  use  of  .stout  india- 
rubber  bands  passed  round  the  back  of  the  head  and  the  lower  jaw, 
with  pledgets  of  lint  over  the  main  vessels — e.fj.,  temporal  or  external 

•  carotid,  posterior  auricular,  and  occipital.  Another  metlKKl  is  one 
made  u&e  of  by  Mr.  Hutchinson*  in  the  removal  of  an  enormous 
fihro-cellular  tumor  of  the  si-alj) — viz.,  a  Petit'a   tcuirniquet   i>assed 

^  aroun<l  tlie  back  and  sides  of  tlie  head  and  lower  jaw  (p.  lol). 

H      If  the  above  are  not  applicable,  the  external  carotid  may  be  tied 
prelimiuary   to   removing 

the  tumor.     When  this  is  ^'°'  ^^' 

being  eBect«d,  any   skin 
that  is  not  too   much  in- 
volved   shoidd     be     pre- 
served.    If  this  is  impos- 
sible, the  growth  must  be 
taken  away  with  the  skin 
over  it,  the  vessels  being 
secured    as    cut      Every 
pains   must  be  taken  to 
sp   tlie  wound   aseptic, 
id   thus   promote  rapid 
granulation-healing,  com- 
pleted by  skin-grafting. 
If  the  tumor  cannot  be 

H  excised,  it  should  bo 
treated  by  underrunning 
the  main  vessels  of  sup- 
ply with  pins,  in  order  to 
bring  about  their  closure 
and  ultimately  the  oblit- 
eration of  the  growth. 

The  case  from  which  Fig.  88  is  taken  was  that  of  a  woman,  aged 
twenty-two,  who  was  thus  treated  by  Sir  W.  Ferguason.f     The  com- 


*  Load.  Ilotp.  Seps.,  Tol.  ii.    See  alno  the  canes  referre<l  to  above,  p.  161. 
t  rraciieal  Surgtry,  4th  edition,  p.  162,  Fig.  73. 
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inon  carotid  had  been  previoUBly  tied  by  Mr.  Storks,  but  the  vi 
filowly  in(!reased  in  eize.  Long  needles  were  paased  under  and  tbroogk 
iJio  Vi-uBcls  at  the  nrnst  prominent  points,  being  sufficiently  strong  to 
itfiir  the  pr»'88ure  mnde  by  twisting  strong  threads  aWiut  tbetn  owr 
the  indiukd  vessels  and  sculp.  At  some  points  sloughing  occurred, 
elsewht're  ulceration  loosened  the  needles,  and  tliroughont  the  parts 
interfere*!  with  there  was  inibimniation  and  induration-  In  aboot 
three  week»,  as  anticipated,  ha.>niorrhage  took  place.  Digital  pmuiure 
was  made  use  of  till  fresh  needles  were  introduced  and  the  old  cokb 
withdrawn,  when  threads  were  again  applied  and  the  bleeding  aireeted. 
Fiirtht-r  infliimmation  and  obliteration  of  the  vessels  ensued,  repeated 
Imitiorrhnjics  were  arrested  in  a  similar  manner,  the  formidable 
tion  being  ultimately  completely  obliterated. 

In  a  similar  ease  it  would  probably  be  wiser  to  tie  the  external 
Otid  before  inserting  the  pins. 

The  following  case,  published  by  Mr.  Wood,*  ia  an  excellent  in- 
stance of  the  same  treatment  aided  by  the  antiseptic  advantages  of  the 
present  day : 

A  man,  aged  thirty-seven,  had  a  pulsating  tumor  in  the  right  p; 
tal  region  of  the  size  of  a  hen's  egg,  with  a  bruit,  together  with  a  p 
sating  swelling  running  forwards  to  the  left  orbit,  the  eyeball  bei 
puslied  forwards,  while  a  loose,  pulpy,  nn^void  condition  extend 
into  the  occipital  region.    With  antiseptic  precautions,  stout  steel  pi 
were  run  un<ler  the  right  supra-orbitjd,  tenjpural,  and  occipital  arte- 
ries.    Thr  left  oc<'ipital  and  temporal  had  to  he  occluded  before 
pulsttticm  stopped,  anfl  four  pins  were  also  passed  under  the  swelli 
itself  and  its  neighborhood.     The  pins  were  passed  quite  down  to 
bone,  an<l  wore  mndc  to  emerge  clear  beyond  the  vessels.     Tliesc  wi 
comi)rossed  with  silk  over  thick  india-rubber  pads,  which  served 
tighten  up  the  pressure  as  the  pins  cut  through.    About  an  hour*; 
tin*  opiTiitiou  intense  neunvlgic  pain  in  the  occipital  region  wa« 
rirnet'd  fnmi  inclusion  of  the  nerve.     The  antisejttic  precautio: 
stopped  in  ten  weeks,  and  the  patient  was  quite  cured  without  a 
V)leefling,  snpjuiration,  or  sloughing,  save,  to  a  very  limited  extent,  «l 
one  spot. 

As  these  cases  are  most  ol>8tinate,  my  readers  will  excuse  me  if 
draw  their  attention  to  another  case  pro%'ing  that  ligature  of  the  et" 
ternal  carotid  (even  if  performed  on  both  sides)  is  not  likely  to 
successful  without  local  treatment  as  well — viz.,  eitlier  underrunni 
the  vessels  with  pins,  or  excision.     It  is  recorded  by  Dr.  Bryant, 
New  Vork.f    The  patient,  aged  twenty-four,  had  a  well-defined  p 
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*  XoMMt,  1881.  vol.  ii.  p.  255. 

t  Amub^Airfery,  .\ugust,  1887,  p.  116. 


LIGATURE  OF  THE   EXTERNAL  CAROTID. 


451 


uiting  tumor  at  the  site  of  a  healed  scalp-wound  in  front  of  the  left  ear. 
iThe  trunk  and  branches  of  the  temporal  and  the  occipital  were  con- 
fcerned  in  the  growth.     As  this  was  rapidly  increasing,  the  left  external 
jarotid  was  tied  with  catfiut  ahont  half  an   ineh  ahove  its  origin. 
[Tj'ing  the  lingual  artery  also  pro\nded  a  hranchlegs  portion  of  the 
jxtenial  carotid  ahout  an  inch  in  extent.     The  ascending  pharyngeal 
fvras  sought  for,  hut  not  found.     All  pulwition  \va3  at  <^>nce  cheeked, 
ind  the  growth  was  also  reduced  to  about  one-third  of  its  previoxia 
size.     The  operation  was  antiseptic  tbrfHighuut,  and  when  the  dress- 
ings were  changed  for  the  first  time  in  ten  days,  a  sliglrt  return  of 
)ul8iUion  was  noticed  in  the  tumor.     A  month  after  the  operation, 
pulsation,  thrill,  and  bruit  were  nearly  as  strong  as  before,  and  it  was 
decided  to  attack  the  tumor  itself  in  preference  to  tying  the  occipital 
^and  temporal  branches  or  the  right  external  carotid.      The  artt^ial 
lirculation  was  admirably  controlled  by  surrounding  the  head  with 
two  strong  rubber  bands,  beneath  which  compresses  were  placed  at 
[the  points  where  arteries  passed  to  supply  the  scalp.     Dr.  Bryant  has 
[found  eight  other  cases  of  ligature  of  the  external  carotid  for  the  cure 
[of  aneurismal  tumors  of  the  head,  face,  and  parotid  gland,  in  two  of 
[which  both  the  vessels  were  tied  simultanetaisly.     This  latter  pro- 
Icedure  is  not  repjorted  to  have  been  successful  in  either  ease.  Of  a  total 
[of  nine  cases,  only  one,  a  traumatic  aneurism  of  the  parotid,  was  cured 
by  ligature  alone. 

Thus  it  would  appear  that  local  remedies — viz.,  excision  and  under- 
running,  aided  by  ligature  of  the  chief  feeding  arteries — are  most 
Bikely  to  be  successful  in  this  disease,  which  so  often  baffles  treatment. 
[Ligature  of  the  external  carotid,  on  one  or  both  sides,  will  fail,  owing 
fto  the  free  collateral  circulation,  if  tried  by  itself  even  in  recent  trau- 
latic  cases  without  much  general  dilatation  of  the  vessels.     If  used 
It  all,  it  should  be  so  as  an  ailjuncl  and  a  prolinnnary  step  to  dimin- 
sh  the  vascularity  of  the  tumor  bcfure  this  is  dealt  with  locally  by 
Ithc  methods  above  indicated. 

iii.  Aneurism  of  the  External  Carotid. — The  treatment  of  this  rare 
condition  has  been  already  discussed  at  p.  432. 

iv.  As  a  Preparatory  Step  to  extirpating  Malignant  Tumors  of  the 
Ipper  Jaw,  Pharynx,  etc.,  or  as  a  Palliative  Step  where  the  above 
]xtir}>ation  cannot  be  attempted. — This  question  has  already  been 
liscussed  at  p.  437.  The  following  cases,  just  puiilished,*  are  of 
iterest  as  bearing  on  this  matter.  In  each  of  these  cases  repeated 
[•operations  had  been  |)erfornicd  for  removal  of  malignant  disease  in- 
Ivolving  the  lower  jaw,  {loor  of  the  mouth,  and  more  or  less  of  the 
[itongue.     Riipid  recurrence  had  taken  place  in  each  case,  until,  the  use 
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of  the  knife  no  longer  eetniing  fwisible,  the  only  course  seetueil  to 
starvation  of  the  growth.    Accordingly  this  was  attempted  by  aimal- 
tinieous  ligature  of  both  external  carotids,  by  inoisione  in  the  usi 
phxce,  the  I'Jilarged  lyni])hiitic  glands  found  l«eiiig  renjoved.     Wh« 
tlie  carotids  were  reached,  most  unusual  anomalies  were  found, 
right  common  carotid  bifurcated  beneath  the  |)osterior  belly  of 
digastric,  whioli  was  divided  to  admit  of  passing  the  ligature.     On 
left  the  bifurcation  was  behind  the  hypo-glossal  ner\*e,  which  wa 
drawn  down,  and  the  ligature  then  passed  just  below  the  digastT 
The  lingual  an<l  facial  branches  were  not  seen  on  the  right  side,  bs 
this  caused  no  ajiprchcnsion,  as  the  facial  was  said  to  have  been  ti« 
some  months  bcfure,  during  removal  of  the  diseased   subnmxillat 
gland  on  that  side.     On  the  left  side  the  branches  of  the  external 
otid  were  nurnuil.     Th»^  operations  were  antiseptic  throughout.    The 
malignant  growth  diminished  in  size  rapidly,  the  discharge  becann 
scanty,  thin,  and  watery,  and  the  ability  to  speak  and  swallow 
proved  ijuickly.     On  the  fifth  day  a  portion  of  the  growth  on  therijrli 
sitle  slouglu'd  out,  lt.'ii\ing  an  aperture  lioundt'd  by  sloughy  tissue,  i 
the  bottom  of  which  cuuhl   he  st-t'n  neornsed  bone  in  the  lower  jal 
Nine  dnyy  aftor  thf>  operntion  profus<^  hir-morrhage  took  place,  with  I 
fatal  result.     This  luemorrliage  was  caused  by  sloughing  of  some 
the  diseased  starved  tissue,  into  wliich  the  trunk  common  to  the  Dm 
and  lingual  jiassed. 

In  till-  second  case  of  Dr.  Bryant  no  haemorrhage  or  sloughing 
lowed  on  the  ligature  of  the  external  carotids.     For  two  months 
state  of  the  patient  was  much  improved,  the  growth  showed  but  lit 
tendency'   to  inertasc,  and  the  pain  and  dysphagia  did   not  retui 

Then  profound  eaneerous  cachexia  set  in,  with  emaciation  audio 
of  strength,  beyond  which  there  is  no  note  of  the  patient. 

v.  Htenuirrliage  from  Middle  Meningeal  Artery  after  trephrning." 
This  matter  has  been  fully  considered  at  p.  178,  where  it  is  slin* 
that  severe  ha-niorrhage  is  not  unconmion  after  a  wounde<i  midfH 
meningeal  has  been  exposed  by  trephining,  but  that  the  bleeding' 
usually  yield  to  measures  short  of  ligature  of  the  external  carotid. 

Guide. — The  anterior  border  of  the  steruo-mastoid  aVjuve  the  hyoid 
bone. 

Rklations. — The  external  carotid  extends  from  the  upper  hunie 
of  the  thyroid  cartilage  to  a  point  midway  between  the  external  «nii 
tory  meatus  and  the  condyle  of  the  jaw  ;  beyond  this  point  it  is  i'«>n- 
tinued  on  as  the  temporal,  having  just  before  given  ofl'  the  intenul 
maxillary.  In  the  first  jvart  of  its  course  the  external  is  somcwiat 
nearer  the  middle  line  than  the  internal  carotid,  and  is  moresiiper 
cial  than  tljis  throughout. 
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In  Front. 
Skin ;  fasciae ;  platysma ;  nerves  from  transverse  cervical 

and  facial ;  superficial  veins. 
Lingual  and  facial  veins. 
Digastric  and  stylo-hyoid. 
Parotid,  facial    nerve ;    temporo-maxillary  and    other 


veins. 

Inside. 
Pharynx. 
Hyoid  bone. 
Ramus  of  jaw. 
Parotid. 


External 
carotid. 


Outside. 

Parotid, 

Temporo-maxillary  vein,  when 
this  descends  to  join  the  in- 
ternal jugular. 


Behind. 
Parotid  gland. 
Superior  laryngeal. 
Glosso-pharyngeal. 
Stylo-glossus  and  stylo-pharyngeus. 

The  veins  in  relation  with  the  external  carotid  vary  a  good  deal. 

But,  in  addition  to  the  lingual  and  facial  crossing  it,  a  number  of 

veins  joining  the  external  and  anterior  to  the  internal  jugular  may 

form  a  kind  of  plexus  round  the  artery,  and  the  temporo-maxillary 

may  descend  outside  the  artery  to  join  the  internal  instead  of  the 

external  jugular. 

Branches  :  * 

Anterior.  Posterior.  Ascendi.vo. 

Superior  Auricular.  Ascending 

thyroid.  Occipital.  pharyngeal. 

Lingual. 
Facial. 
Operation. — This  is  performed  at  two  spots  : 

a.  Below  the  digastric  (Fig.  89). 

b.  Above  this  muscle,  behind  the  ramus  of  the  jaw. 

a.  Below  the  Digastric. — This  is  the  operation  more  frequently 
performed  in  order  to  cut  off  the  blood-supply  through  all  the 
branches  of  the  artery.    Though  these  are  so  numerous,  and  vary 


Terminal. 
Temporal. 
Internal 

maxillary. 


*  While  this  is  a  common  arrangement,  it  is  by  no  means  the  only  one.  Very  fre- 
quently one  trunk  gives  off  two  or  three  arteries.  Sometimes  all  the  branches,  save 
the  two  terminal,  arise  very  close  together,  the  external  carotid  constituting  them  an 
arterial  axis.  It  is  the  presence  of  these  branches  which  enables  the  surgeon  to 
decide  whether  he  is  dealing  with  the  external  or  internal  carotid. 
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somewhat,  tbere  is  usually  a  spot,  varying  from  J  to  <  inch,  betwe 
the  superior  thyroid  and  the  lingual  on  which  a  ligature  may 
safely  placed,  especially  if  the  superior  thyroid  and  linguals  Are  lij 
tured  as  well  (p.  451). 

The  position  of  the  patient's  head  and  the  surgeon  being  the  sai 
as  in  the  operation  on  the  common  truuk,  an  incision  24  to  3  inclii 

Fio.  89. 


Llgmlnre  of  the  temporal,  fiicbil.  external  mrotld,  and  occipital  trtcry  I*  •bown  ben.   Id  tbe 
ligature  of  the  external  carotid ,  the  nDgle  of  tbe  Jaw,  dlgnstrlo.  »nd  opened  l1^eJ>  rerrlc«l  furl* 
«IV  seen  above.    Overlylnn  the  artery  U  nn  cnUrged  lytnphiillc  gUod  ■  tiatsWl*?  H  l»  tw  kratt 
edge  of  the  f»erni>-maiitold  ;  the  facial  rein  cro«ae*  li,  and  dcscendirkif  to  Ji>n 
tide  in  i>  large  oonimanlcaUng  branch  frcim  the  Internal  inaxillMr>- Cfln.    Th' 
staowu  tigatnrcd  behind  (he  in«flt»ld  pmcvu.    The  edges  of  the  cut  (losterln: 
mastoid  ikfv  ihowti  in  the  upper  and  lower  jwirts  of  the  wound.    Alwve  td 
upper  part  of  (he  thread,  ia  a  |tart  of  the  spleuiiM  capltla,  cut.    Thv  vi>k^I  . 
tueta  eoutiniiou8  with  that  over  the  complextu. 

long  is  made,  in  the  line  of  the  artery,  from  the  angle  uf  the  jaw  totlie 
upper  border  of  the  thyroid  curtilage,  about  i  inch  in  front  of  the 
anterior  border  of  the  sterno-mastoid.    This  incision  should  divide 
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skin,  fasciae,  and  platysma  ;  any  superficial  veins  being  secured,  the 
cellular  tissue  in  front  of  tlie  muscle  ie  opened  up,  and  the  posterior 
belly  of  the  diuiistric  or  the  hypo  gh>seal  soQj^htfor  us  j/uides  to  the 
vessel.  In  doing  this  llie  6ti/rnu-nui8loid  sliuukl  he  <lrawu  outwiirds, 
any  large  veins — e.g.,  lacial  or  lingual — pulled  aside  with  a  strabismus 
hook  or  secured  with  double  clirouiio  j^ut  lij^aturee  before  division. 
The  muscle  or  the  nerve  betn"  defined,  the  pulsation  of  ttie  artery  is 
felt  for  below  them,  and  the  vessel  carefully  cleaned  just  above  the 
thyroid  cartilage.  The  use  of  the  8t«*l  director  or  knife  should  he 
most  cautious  on  the  outer  side  of  the  artery,  where  lie,  below,  the 
internal  jupular  and  internal  earotitl.  At  the  same  time  the  presence 
of  the  descendcns  noni  on  the  artery  is  to  he  remembi-red,  and  that  cjf 
the  superior  laryngeal  nerve  running  obliquely  downwards  and 
inwanls  behind  the  vessel.  The  needle  should  be  j>as.sed  iVoni  witli- 
out  inwards.  The  superior  tliyroid  and  lingual  should  be  ligutured 
at  the  same  time,  and  the  ascending  pharyngeal  if  it  can  be  found. 

h.  Above  the  Digastric,  behind  the  Ramus  of  the  Jaw.— 
This  operation  has  ilie  tlisudvantiige  of  probsibly  entailing  the  division 
of  important  branches  of  the  facial  nerve. 

The  head  and  shoulders  being  duly  raised  and  supported,  tlie  .sur- 
geon makes  an  incisioti  dovvnwards  from  the  tragus  of  the  ear,  just 
behind  the  ramus  of  the  jaw,  dividing  the  skin  and  fascine.  The 
stern o-mastoid  must  be  now  drawn  outwards  and  tlio  digastric  and 
stylo-hyoid  downwards,  and  it  will  probably  be  needful  to  divide 
these  latter  muscles  partially  in  order  to  secure  the  artery  before  it 
enters  tlic  parotid  gland,  this  structure  being  drawn  upwards  and 
forwards. 

The  needle  may  be  passed  from  either  side  aa  is  most  convenient  to 
the  surgeou. 

Several  veins  communicating  between  the  facial  and  the  external 
jugular  will  probably  cross  the  line  of  incision,  and  mu.st  be  dealt 
with. 

LIGATURE  OF  THE  INTERNAL  OAROTID. 

Indications. — These  are  extremely  few. 

1.  Wounds,  usually  Stal>s. — The  following  striking  ciise  is  quoted 
by  Dr.  Lidell,*  and  rcfiects  tlie  greatest  credit  on  the  niedical  men 
concerned : 

On  July  31, 1860,  a  man  was  wouudeil  in  the  neck,  at  the  angle  of 
the  lower  jaw,  by  the  large  blade  of  a  pocket-knife,  whicli  penetrated 
several  inches,  of)ening  tiie  internal  carotid.  Abirmed  by  the  tremen- 
dous outjets  of  arterial  blood,  Dr.  Denning,  in  whose  drug-store  the 


*  Intern.  Eneffcl.  of  Surg.,  vol.  iii,  p.  Ill;  Atntr.  Joum.  Med.  Sci,,  January,  1S79,  pp. 
142,  Uli. 
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Btabbing  occurred,  at  once  compressed  the  carotids.    Happening  to  be 
close  at  hand>  Dr.  A.  T.  Lee  promptly  cut  down  upon  the  artery  lijfl 
the  usual  incision,  exposed  it  by  careful  dissection,  found  the  bleed^ 
ing-point,  and  applied  a  ligature  on  the  cardiac  side  of  it.     Haemor- 
rhajie  ivcnv  occurring  from  the  upper  end  was  arrested  by  a  ligatui 
on  the  distal  side  of  the  wound.    The  patient  was  now  pulgeless.  hi 
death  was  considered  imminent,  but,   under  energetic   stimulatic 
with  whisky  and  ammonia,  the  circulation  soon  became  good,  and  til 
patient  made  a  good  recovery,  being  in  active  work  nine  years  lat< 

2.  Aneurism.* — If  this  is  non-traumatic  t  in  origin  and  sacculat 
the  decision  us  to  treatment,  if  pre(3.''ure  has  failed,  must  lie  betw«f 
the  Huiiterian  operation  of  ligaturing  the  common  carotid,  or,  if 
artery  is  sound,  and  if  there  be  room  above  as  well  as  below  the  ant 
rism,  of  placing  ligatures  above  and  below  the  sac,  and  opening  thi 
to  turn  out  the  vUa^.     But  one  or  both  of  the.se  conditions  mav  vc-i 
likely  be  al»sent. 

If  the  aneurism  be  traumatic  in  origin,  resulting  from  a  sub 
gunshot  injury  in  the  neck,  or  if,  in  spite  of  other  treatment,  il 
steadily  increasing,  the  only  operation  likely  to  avail  is  Uje  old  or 

The  following  cases  are  excellent  in.stances  of  the  ditliculties  whi< 
may  be  met  with  in  these  cases,  aufl  how  they  should  be  met; 

Dr.  Prewitt,  of  8i.  I^»uis,J  lias  recorded  the  following  most  inter^tii 
case  of  traumatic  aneurism  following  a  gunshot  injury :  A  ni 
aged  seventeen,  was  shot  with  a  revolver  bullet,  which   entered 
cheek  over  the  malar  b(tne  ami  pa.'^.'^ed  backwards,     Profuse  hac-mof 
rhage  took  place  at  once  from  the  wound  of  entrance,  there  being  nui 
of  exit.    This  was  controlled  by  pressure.    A  swelling  quickly  a{ 
peared  between  the  ramus  of  the  jaw  and  the  mastoid  process,  whi< 
three  nioiilliK  lat<'r  was  fcmnd  to  jjrojecl  into  the  pliuryngeal  OHvitj 
crowding  the  tonsil  over  tiie  middle  line  and  resting  against  the  uvol 


*  Aneurism  of  the  internal  cnrotid  here  refers  to  the  cervical  fmri  of  ihe  miot. 
Tlie  ircKtmeiu  of  oiLiuil  luieuriirii,  which  often  ^iqiemls  on  arteria-venouftOOillilMnM- 
coition  ^inniriiniic  nr  i<)i<i]iiilloi<)  tictween  the  inmnml  carotid  and  the  cflvemoutiiDiil^^ 
bus  nlreatlr  lu'eii  cniiHidtrwl  at  p.  432. 

f  The  mieness  of  dihettse,  and  tlins  of  idio[ulhic  nnenrisni,  here  is  well  known. 

X  Traill.  Ani^.  Sur<f,  A»»oe.,  vol.  iv.  p.  233. 

{  With  rt^fc'i'i^nce  to  this  tendency  of  internal  cnrotid  nnenrifinis  to  project  inti 
Dr.  Prc'wilt  thus  «juole!<  friuu  ['rof.  Agnew  \Siirffery,  vol.  i.  p.  .591)  ;  "The  de*p  »it9-] 
Rlion  of  the  Hrlerv,  covered  as  il  is  externiilty  by  itie  siylo-hyoid,  8lyiu-phnrTii|;«(iv) 
and  styto-nhM*wii«  iuu«cle#,  tind  hy  dense  aponeurotic  Hlruclures,  which  exttsnd  down  (♦ ' 
llie  Myloid  proceK",  j>reveiUr(  any  very  ni.arked  prominence  of  sneh  u  liimor  on  ll1e»^l^ 
face  of  the  neclt,  and,  ji-*  the  iirtery  is  ••cpuniteil  from  (he  pliarynx  only  hy  ilie  mncoiu 
roenihmne  and  tlie  constrictor  muscle,  its  extension  iriwanln  ioeconies  nn  mnatominl 
nec<e!<sity.     indeed,  in  thin  peculinrity  liet)  the  cliief  difference  between  aneurism  of  (be 
internal  carotid  and  aneurism  tiitusttetl  ut  the  diviflion  of  the  common  Iruak  " 
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Externally  the  swelling  reached  from  the  temporal  bone  to  the  hj'oid. 
Expansile  pulsation,  well-nmrkt'd  liruit,  and  thrill  were  present.  Sense 
of  taste  was  lost  in  the  right  side  of  the  tongue^  which  was  atrophied, 
and,  when  protruded,  inclined  to  the  ri^'ht.  Pressure  on  tlie  common 
carotid  arrested  pulsation  in  tlie  tumor,  and  caused  some  decrease  in 
eize.  There  was  no  perceptible  ditference  in  the  right  and  left  tera- 
porul  pulses;  the  pupils  were  equal.  There  was  persiiftent  headache, 
and  sometimes  roaring  in  the  ri<^lit  ear.  DitTicult}'  in  pwallowinor  had 
existed  from  the  firs*t.     The  general  condition  was  unsatieractory. 

It  waa  decided  to  tie  the  common  carotid  at  once,  but  though  the 
pulsation  and  thrill  in  the  sac  .seemed  arre.'«ted  at  first,  they  returned 
ill  a  few  minutes.  It  was  then  decided,  as  a  forlorn  hope  (!)ecause  the 
diagnosis  had  placed  the  opening  of  the  sac  close  to  the  carotid 
foramen),  to  extend  the  incision  upwards  in  front  of  the  tragus  to  de- 
termine the  fuasibility  of  laying  open  the  sac  and  tying  the  vessel  upon 
the  disUd  side  of  it. 

A  cautious  dissection*  at  the  hack  and  upper  part  of  the  sac  showed 
that  this  filled  all  the  space  between  the  rnsistoid  process  behind  and 
the  condyle  and  ramus  of  the  jaw  in  front,  the  sac  seeming  also  to 
blend  with  the  skull  or  to  be  closely  adherent  to  it.  A  little  reflection 
made  it  apparent  that  any  attem])t  to  deal  with  the  sac  after  the 
method  of  Mr.  8yme  would  in  in  all  probability  prove  disastrous,  as 
it  would  ahnost  certainly  be  found  that  there  was  no  portion  of  the 
artery  between  tlie  carotid  foramen  and  the  sac  to  be  tied.  The  wound 
was  washed  out  with  bichloride  solution,  dniincd,  and  closed.  Oil  (he 
evening  of  the  eighih  day,  there  liaving  been  pyrexia  antl  free  suppu- 
ration of  the  wound  in  the  interval,  haemorrhage  took  jilace  from  the 
sac.  The  wound  was  enlarged,  and  search  miid(^  with  the  finger  for 
the  orihce  of  the  artery  or  the  carotid  foramen.  The  search  being 
frujtk'ss,  and  it  seeming  certain  that  laying  o]>en  of  the  sue  or  re- 
moval of  the  finger  would  \ni  followed  by  speedily  fatal  ha'murrhage, 
the  sac  was  strapped  with  strips  of  lint  rolled  in  iodoform.  lI:emor- 
rhuge  did  not  recur,  but  the  patient  died  (.-.xhausted  twenty-five  days 
after  the  first  operation. 

The  autopsy  was  conducted  under  great  difficulty,  but  it  was  tliought 
that  it  was  made  out  that  the  oji'Miins  in  the  artery  was  close  to  the 
carotid  foramen.  Death  seemed  hirgely  due  to  septic  causes,  e.g.:, 
thron)t>osis  of  the  inferior  petrosal  and  of  the  lateral  sinuses. 

Dr.  Prewitt  points  out  that  such  an  aneurism  might  be  mistaken  for 


*  It  wa.<«  snjtgested  bv  I'roC.  Agnew,  iil  tlie  ilisLnist-loii  on  this  pfUJor,  ihsit  tJii'  jaw 
fttmuld  luive  l>een  divuleti  ami  tlii"  fiioce-*  (Killed  iuxicJi;  lo  facililute  fiirtIieriJi-<sOfliun,  litit 
Dr.  I'rewiii  found  llnit  ihejiiw  itnd  mic  were  closely  adliereni,  .ind,  even  if  he[i.Mralifiii 
could  have  lieen  effected,  there  would  have  been  no  artery  above  thai  lould  liiive  been 
tied. 
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one  of  the  occipital,  vertebral,  and  perhaps  of  the  internal  maxillaTT 
or  one  of  its  branches.  The  chief  diiignostic  points  are  the  projectioB 
into  tlie  phurynx,  the  evidence  of  pressure  on  tlie  vagua  and  giueso- 
pharyngeal  (p.  4o6),  and  the  exclusion  of  the  vertebral,  by  the  effects 
of  pressure  below  the  sixth  cervical  verifbru  (p.  4G1 ».  He  also  ehomi 
by  several  cases  that  aneurism  of  tlie  internal  carotid  hag  repeatedly, 
owing  to  the  interference  with  speech  and  swallowing,  the  pain  in  the 
neck,  and  the  dilliculty  in  opening  the  mouth,  been  taken  for  tunglUar 
absoeps,  and  with  futiil  results.  One  of  these  cases  may  be  quoird 
here: 

A  man,  aged  twenty-eight,  was  shot,  on  September  30, 1S79,  tlirougb  h 
.the  right  infra-orbital  region.    No  haemorrhage.   At  the  end  of  a  wii'k^ 
the  swelling  in  the  face  had  entirely  «iubsided,  but  tumefaction  of  the 
right  .side  of  the  neck  remained.     On  the  eighth  day  the  patient  wa«j 
out.     On  the  fifteenth  he  called  at  Dr.  Lee's  r)ffice,  an«l  couijdained 
inability  to  speak  or  swallow,  and  also  of  .severe  pain  in  the  right  eiilel 
of  the  neck,  which  he  said  he  could  not  l>end.     His  appeaniuce  waaj 
that  of  a  man  Buffering  from  severe  tonsillitis.     With  considenibU 
difficulty  Dr.  Lee  succeeded  in  opening  the  patient's  mouth  enough 
ix'rmit  of  limited  in.«pection.    The  tonsils  and  soft  palate  were  soj 
8W<.illen  as  to  preclude  inspection  of  the  pharynx.  On  the  hard  palat 
there  was  a  small  firm  tumor  about  the  size  of  a  hickory-nut.   Think- 
ing thi.s  might  l>e  th«  ball  .*!urroundeii  by  inflammatory  products,  aftl 
exploratory  incision  was  made.   On  the  removal  of  some  clots  of  V»l<XHi,j 
there  was  a  gush  of  arterial  blood.     In  consequence  of  the  strugglt 
of  the  patient,  Dr.  I^e  was  unable  to  control  the  hemorrhage,  andj 
death  ensued  in  a  few  minutes. 

In  the  discussion  which  followed  on  Dr.  Prewitt's  paper,  the  follow- 
ing case  of  traumatic  aneurism  of  the  internal  carotid  following  a  etaM 
in  the  neck  was  related  by  Dr.  Briggs,  of  Nashville: 

A  man,  aged  twenty-three,  had  an  expansile  tumor  in  the  left  parotid 
region,  encroaching  on  the  throat,  causing  dilhculty  in  swallowineJ 
There  was  a  loud  bruit,  and  ]nil8ation  in  the  swelling  was  lessenetl  l>jr 
pressure  on  the  common  CiirotiJ.     A  small  cicatrix  pointed  to  the  re-] 
ceipt  of  a  stab  six  weeks  before. 

Acting  on  the  principle  that  a  traumatic  aneurism  is  sirajily  «| 
wounded  artery,  and  should  Ih.'  treated  as  such,  Dr.  Briggs  perforuit 
the  old  operation.  A  knife  being  pushed  into  the  most  prominent 
part  of  the  .•iwelling,  tliis  o[)eniiig  was  plugged  with  a  finger,  which  }ii»*l 
peared  to  (ind  liie  wound  in  ttie  artery.  The  opening  being  enlarp«-d-[ 
upwards  and  downwards,  large  clots  were  removed,  followed  by  a  gush] 
of  arterial  blood,  which  was  arrested  by  stuffing  the  wound  withJ 
sponges.  The  incision  being  prolonged  downwards,  the  common] 
carotid  was  tied.   On  the  reuiuvul  of  the  »i)onge8  the  hofjnorrhage  via* 
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as  violent  as  before,  and  was  only  arrested  by  the  pressure  of  a  finger 
in  the  sac.  While  this  was  kept  up,  the  tissues  were  scratched  through, 
and  a  ligature  placed  above  and  below  the  opening.  Though  the  in- 
cision measured  8  inches,  there  was  scarcely  sufficient  room.  At  the 
bottom  of  the  wound  the  styloid  process  could  be  seen,  and  just  ante- 
rior and  internal  to  it  the  ligatures  on  the  internal  carotid.  The  pa- 
tient made  a  good  recovery. 

It  will  be  seen  that  the  two  cases  of  Dr.  Prewitt  and  Dr.  Briggs  diflFer 
widely.  Though  both  were  traumatic,  in  one  there  was  room  to  place 
a  distal  ligature,*  in  the  other  there  was  not.  The  fact  that,  in  the 
latter,  haemorrhage  did  not  recur  for  the  twenty  five  days  in  which  the 
patient  lived  after  plugging  the  sac,  leads  one  to  hope  that  plugging 
with  aseptic  gauze,  firmly  and  carefully  against  the  base  of  the  skull, 
might  be  successful  in  such  another  case,  if  the  wound  could  be  kept 
aseptic,  and  the  dysphagia  met  by  tube-feeding. 

Line  and  Guide. — These  are  practically  the  same  as  those  given  for 
the  common  carotid.  The  internal  carotid  lies  outside  and  rather  be- 
hind the  external  carotid.  Soon  after  its  commencement  it  becomes  too 
deeply  placed  to  admit  of  ligature. 

Relations  in  the  Neck  : 

In  Fkont. 
Skin;  fascise;  platysma. 

Sterno-mastoid ;  stylo-glossus ;  stylo-pharyngeus. 
Glosso-pharyngeal  nerve. 
Parotid  gland. 


Outside. 

Inside. 

Internal  jugular. 

Pharynx. 

Vagus. 

Internal 
carotid. 

Ascending  pharyngeal 
Tonsil. 

Behind. 
Rectus  capitus  anticus  major. 
Superior  laryngeal  nerve. 

Operation. — This  is  much  the  same  a%  that  for  ligature  of  the  ex- 
ternal carotid.  The  artery  can  only  be  tied  in  its  first  and  more  su- 
perficial part  It  here  lies  outside  and  rather  behind  the  external 
carotid. 

Thus  the  incision  should  be  made  along  the  anterior  border  of  the 

*  Dr.  Briggo,  in  replying  (p.  256),  said  that,  though  the  opening  in  the  internal 
carotid  waa  very  close  to  the  caroti  \  canal,  not  more  than  i  inch  from  it,  the  operation 
was  not  so  very  difficnlt. 
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sterno-magtoid,  and  not  just  in  front  of  it,  the  centre  of  the  inrision 
lying  about  }  inch  above  the  upper  border  of  the  thyroid  cartiU^. 
The  sterno-mastoid  being  defined,  and  the  celluhir  tie^iue  opened  ap 
in  front  of  it,  the  same  superficial  structures  will  be  met  with  a£  in 
the  external  carotid  (p.  454).  When  the  carotids  are  found,  the  ex- 1 
ternal  should  be  drawn  inwards,  and  the  internal  outwarda,  the 
digastric  being  pulled  Upwards.  The  needle  should  be  passed  frtrtu 
without  inwards,  avjoiding  tlie  internal  jugular  and  the  vagus. 


LIGATURE  OF  THE  VERTEBRAL  ARTERY. 

IndicatioziB. 

(1}  Wounds,  (2)  Traumatic  AneurisrnB,  may  be  oonsiderc-fl  togd 
There  is  liable  to  be  much  obscurity  as  to  whether  it  is  the  vertebral 
or  gome  other  artery — «.</.,  inferior  thyroid,  ascending  cervical,  common 
caroti«l,  or,  if  higher  up,  the  occipital  which  is  attacked,  ant!  furtlier, 
when  it  is  decided  that  it  is  the  vertebral  artery,  it  is  by  no  means  i 
easy  to  carry  out  satisfactory  treatment.    The  best  course  is  to  enUree^ 
the  wound,  and  to  decide,  with  the  finger,  the  relation  of  the  wounded^ 
vessel  and  of  the  hamiorrhage  Ui  the  transverse  processes  of  tlie  vf^ 
tebra'.     Tlie  direction  of  the  wound,  and  the  effect  of  pressure  below 
and  above  the  level  at  which  the  vertebral  ceases  to  be  compn-ssiblej 
— i.«.,  alx)ve  the  "  carotid  tubercle  "  {viiU  infra) — will  aUo  he  helfifnl. 

If  the  wound  is  low  down,  there  are  between  2  and  3  inches  of  th«j 
artery  available  for  ligature,  and  this  should  be  placed  above  and 
below  the  wound  (p.  464).    But  if,  as  is  more  frequent,  the  woand  is] 
higluT  up  in  the  neck,  it  will  be  nlmoist  impossible,  even  aft*r  exposing ' 
and  clipiiing  away  the  anterior  roots  of  the  transverse  processes,  to  j 
find  and  secure  the  artery,  and  the  best  course  will  be  to  plug  the] 
wound,  as  successfully  done  by  Dr.  Kocher,  of  Berne.*    This  awe  is 
usually  <lk'Sfribed  as  one  of  traumatic  aneurism,  but  it  is  doubtful  how 
far  this  wonl  shoiiM  bo  applied  to  it. 

A  man,  aged  forty-eight,  had  been  stabbed  in  the  neck.  Daily 
hremorrh  ages,  often  profuse,  took  place  for  three  weeks,  in  spite  of] 
plugs  of  I'hiirpic  soakeil  in  |KTc!il(>ride  of  iron.  On  admission  into 
the  hospital  a  wound  was  fouml  about  an  inch  to  the  left  of  the  spine, 
at  the  level  of  the  fifth  and  sixth  cervical  vertebra?.  Through  the 
wnuu<l  was  set:n  a  swelling',  foeldy  pulsating.  On  removing  coagulum 
and  opening  up  the  wound,  free  arterial  hannorrhage  came  from  a 
cavity  about  the  size  of  a  small  apple,  at  the  bottom  of  which  tnuis- 
verse  jirficesses  could  be  felt.  The  bleeding  came  both  from  the  central 
and  peripheral  ends  of  the  artery,  between  the  transverse  processes  of 


*  Lani^enlieck's  Arch.f.  Klin.  Chir.,  Bd.  xii.  ».  887. 
given  in  the  5yd.  Soc.  Bien.  lUtr.,  1871-72,  p.  202. 


A  full  almtntcl  of  tbe  paper  <• 
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apparently  the  fifth  and  sixth  vertebra?.  As  a  ligature  could  not  be 
applied,  a  peu>like  bit  of  chnrpic,  soaked  in  solution  of  iron  perchloride, 
was  introduced  between  the  transverse  jirocessesi.  Ctirltolized  dress- 
ings were  applied,  und  the  bead  kept  ^xeA  with  a  stitl'  collar.  On 
removal  of  the  plug  on  tlie  fourth  day,  partly  with  a  stream  of  water, 
partly  with  forceps,  no  l>Ioeilin^  followe<l.  The  patient  was  discharged 
cured  in  five  weeks,  havinir  hud  a  (ilij^bt  attaek  of  erysipelas. 

In  the  above  |ui[|ier  MiiiBuuneuve  is  wiid  to  have  tied  both  the  verte- 
bral and  inferior  thyroid  arteries  and  removed  u  bullet.  The  haemor- 
rhage was  arrested,  but  death  occurre<l  from  [turulent  infiltration  into 
the  spinal  canal.  This  ajipears  to  have  been  a  rase  of  ligature  of  the 
artery  before  its  entrance  into  the  vertebral  canal. 

Aneurisms  of  the  vertebral  are  always  traumatic.  There  are  about 
twenty-four*  cases  on  record  of  anqurisnis  and  wountts  of  this  vessel. 
The  situation  varies  much.  Usually  it  is  high  up,  near  the  mastoid 
proci^s.t 

The  difficulty  of  diagnosis  of  wounds  of  the  vertebral  and  other  ar- 
teries, and  their  results,  have  been  already  alluded  to.  Jlr.  Holmes  J 
states  that  there  are  eleven  cases  in  which  the  carotid  has  been  tied 
for  wound  or  aneurism  of  the  vertebral,  of  course  witli  no  advantage. 
Thi,"  mistake  seems  to  have  arisen  from  forgetfulness  of  the  fact  that 
while  pressure  on  the  common  carotid  against  the  transverse  process 
of  the  sixth  cervical  vertebra  will  check  all  pulsation  in  the  carotid, 
the  branches  of  the  carotid,  and  aneurisms  situated  on  them,  it  will 
also  check  pulsation  in  a  vertebral  aneuri.«?m.  "Sir.  Holnies  jioints  out 
that  the  above '' carotid  tubercle  "is  higher  up  than  is  usually  sup- 
posed, being  situated  2  to  3  inches  above  the  clavicle,  and  be  lays 
down  the  rule  that  when  a  traumatic  aneurism  is  situated  in  the  course 
of  the  vertebral,  and  its  pulsations  are  commanded,  however  com- 
pletely, by  pressure  on  the  common  carotid  low  in  the  neck,  it  ought 
not  to  be  treated  as  being  carotid,  or  as  afTecting  a  branch  of  the 
carotid,  until  it  is  clearly  proved  that  its  pulsations  arc  stopped  by 
pressure  applied  above  the  level  at  which  the  vertebral  ceases  to  be 
compressible- — i.e.,  above  t'baesaignac'H  carotid  tubercle.  Ligature  of 
the  vertebral  artery  in  the  first  few  inches  of  its  course  being  so  very 

*  BarbierJ,  of  Milan,  qiiolerl  W  K<K'her  (loc.  tvpra  eit.),  han  ctJlected  8lxte«?»;  Pilz 
(Lungenbeck'B  Arrh.  J.  Klin.  Chir.,  M.  ix.)  has  gatliered  together  four.  Then  lliero 
is  Kocher'a,  one  by  Lucke  in  the  smme  Areh.,  Bd.  viii.  s.  7S,  and  the  American  case 
given  below. 

t  In  nine,  acrortling  to  Koclier,  the  wound  waa  at  or  above  the  second  cervicnl  vei> 
lebra  ;  in  two,  "at  the  upper  part  of  (lie  neck  ;"  in  six  it  was  beluw  liieswond  cervical 
vertebra.  In  four  of  the  latter  it  whk  in  tJte  neiglitHirhood  uf  the  exleriial  carotid  uf 
tery  and  it8  hranoties ;  thus  in  one  (he  wnuiKi  w»h  at  the  angle  of  the  jaw. 

X  "  Hoy,  CoJl.  Surg.  Lectures" :  Lancet,  July  26,  1873. 
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rarely  available,  compression  of  the  artery  low  down,  with  the  oidi 
an  anjTsthetic  if  needful,  and  with  the  additional  help  of  direct  prese* 
ure  or  cold  on  the  aneurism  above,  should  be  made  use  of. 

Dr.  Weir  (Neic  York  Archites  of  Medirinc,  1884)  records  a  case  of  a 
man  stabbed  on  the  right  side  of  the  neck,  about  \  inch  below  the  ear, 
just  in  front  of  the  sterno-mastoid.  A  traumatic  aneurism^  believed 
to  be  of  the  verteliral,  »l«»wly  developed.  Digital  pressure  over  the 
carotid  tubercle  was  made  use  of,  and  in  tliree  hours  tlie  tutuor  was 
cured. 

If  pressure  fails,  and  if  the  aneurism  increases  in  size,  the  snrgvon 
must  decide  between  running  the  risk  of  injectinp  ergotine,  or  throwing 
in  coagulants,  or  opening  the  swelling  and  plugging  it.  In  the  latter 
case  aseptic  gauze  strips — viz.,  iodoform  or  sal  alernbroth — should  be 
made  use  of  in  preference  to  the  perchlorido  of  iron.  The  gauze 
should  be  carried  into  the  aneurism,  tlie  wound  being  opened  suffi- 
ciently freely  to  allow  the  surgeon  to  see  what  he  is  about,  and  the 
head  should  afterward.'?  be  kept  rigidly  still.* 

(3)  Ligature  of  the  Innominate  Arterj',  either  at  the  same  time  to 
prevent  Secondary  Hemorrhage,  or,  later  on,  to  arrest  tliis  when  it 
has  occurred  at  the  seat  of  Ligature  owing  to  the  Reflux  of  Tiloml  from 
the  Subclavian. — This  matter  has  been  alluded  to  at  p.  478,  where  the 
case  in  which  Dr.  Smyth,  of  New  Orleans,  ligatured  the  vcrli-bral  for 
secondary  haemorrhage  after  ligature  of  the  innominate  is  alluded  to. 

(4)  Epilepsy. — Dr.  Alexander,  of  Liverpool,  has  performed  this 
operation  in  thirty-six  cases,  after  the  first  case  usually  tying  both 
arteries  simultaneously.  The  following f  is  hie  opinion  of  the  value 
of  the  operation : 

The  ojioration  was  performed  in  the  hope  that  a  lessened  supjdy  of 
blood  to  the  hinder  brain  and  spinal  cord  w«iuld  result  in  a  diminution 
or  cessation  of  the  epileptic  convulsions,  it  being  expected  that  the 
diminution  would  be  more  ]nnuanent  to  the  parts  supplied  after  liga- 
ture 111'  the  vertobralsf  than  after  ligature  of  other  vessels,  ou  ucoouutof 
the  absence  of  anastomosing  bnmches,  and  tJhe  restraints  to  dilatntioa 
of  the  unligatured  vessels  by  the  long  canals  through  which  the  veseU 
pass.  For  a  time  these  expectations  were  reuUzed,  butsoon  relapse  oc- 
curred, and  in  May,  1884,  an  analysis  of  thirty-six  aises  showed  only 
eight  cases  which  have  had  so  few  tits  since  operation  that  they  may  be 
pructi(\illy  considered  cured.  Eleven  were  for  several  months  so  much 
improved  that  they  seenu-d  to  be  cured;  and,  although  the  fits  have 
recurred  in  all,  yet  the  improvement  is  still  distinctly  manifettt  in 
many.    In  sixteen  cases  there  did  not  seem  to  be  any  dccitled  im- 

*  In  one  oitae  relalcd  hy  Kocher  ilie  nervet  lying  betiind  the  nrterr  were  injund, 
and,  in  another,  dAn^eroij»  inflamiuaiton  uf  iJie  Hpinul  Dieninges  look  plftoe. 
t  I>ict.  of  Svr<f^  vol.  ii.  p.  7ii6, 
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provement.  Three  died  out  of  the  thirty-six — one  from  ha?morrhage, 
one  from  embolism,  and  one  from  pleurisy.  All  the  cases  operated  on 
were  chronic,  hopeless  epileptics,  many  of  whom  had  become,  gradu- 
ally, mentally  affected.  None  of  the  latter  were  permanently  bene- 
fited to  any  practical  extent.  On  account  of  the  uncertainty  as  to 
what  cases  will  derive  benefit  from  the  operation,  Dr.  Alexander  has 
ceased  to  recommend  or  perform  the  operation.  As  far  as  he  can  at 
present  see,  this  chapter  of  sxirgery  may  be  closed. 

Rklations. — The  vertebral  artery,  the  largest  and  usually  the  first 
branch -of  the  subclavian,  arises  from  the  upper  and  back  part  of  the 
artery,  and  ascends  at  first  a  little  outwards  and  backwards  to  reach 
the  foramen  in  the  transverse  process  of  the  sixth  *  cervical  vertebra. 
Traversing  these  foramina,  it  passes  through  that  of  the  axis ;  it  then 
bends  outwards  and  upwards  to  reach  that  of  the  atlas,  and  then 
passing  backwards  lies  in  a  deep  groove  on  the  posterior  arch  of  the 
atlas  behind  the  articular  process,  beneath  the  sub-occipital  nerve.  In 
this  position  it  lies  in  the  sub-occipital  triangle.  Finally,  it  pierces 
the  posterior  occipito-atloid  ligament  and  dura  mater,  and  running 
upwards  and  forwards  through  the  foramen  magnum,  winds  round  to 
the  front  of  the  medulla  to  join  its  fellow  and  form  the  basilar  at  the 
lower  border  of  the  pons  Varolii. 

Behind. 
Cervical  nerves  (in  vertebral  canal). 
Sympathetic  plexus. 
Outside.  Inside. 

Scalenus  anticus  and  Longua  colli, 

phrenic  nerve. 

Vertebral  artery. 

In  Front. 
Internal  jugular. 
Inferior  thyroid. 
Thoracic  duct  (left  side)  crossing  from  within 

outwards. 
Vertebral  vein. 
Sympathetic  plexus. 

Operation. — The  head  being  suitably  raised  and  turned  slightly 
over  to  the  opposite  side,  an  incision,  3  inches  long,  is  made  along  the 
outer  border  of  the  sterno-mastoid,  extending  to  the  clavicle.  In 
deepening  this  incision,  the  external  jugular  must  be  looked  out  for, 
running  parallel,  here,  with  the  outer  border  of  the  muscle.     When 

*  Sometimes  through  the  fifth  or  seventh. 
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the  diie}>  fiisfiii  ib  di>'ided,  U»e  sterno-mastoid,  togetlier  with  the  vfi 
is  to  bf  drawn  inwards,  tlir  incision  hein^  prolonged  nlong  the  pla\ 
cle,  ftud  some  of  the  chivieuhir  fibres -iletiiched  from  tlie  bone  if  ne*^- 
fui.  The  Burgeon  then,  working  with  the  narrow  point  of  a  rteel 
director,  carefully  opens  up  the  deep  connective  tissue,  and  endeavu 
to  define  the  interval  between  the  scalenus  nnticiis  and  tlie  longus  colli 
muscles;  us  the  outer  border  of  the  fomier  muscle  curresfKinds  with 
thai  of  thi'  sterno-mastoid,  this  muscle  must  be  well  retracted  inw 
In  dcfinirig  the  vertebral  artery  as  it  lies  between  the  scalenus 
longus  colli,  the  presence  of  the  phrenic  nerve  lying  on  the  goaletx 
the  pleura  internally,  the  internal  jup;ular,  inferior  thyroid,  and  Xl 
vertebral  veins  over  the  vessel,  with  the  thoracic  duct  crossing  it, 
the  leftside,  from  within  outwards,  must  all  be  borne  in  mind,  the 
structures  being  drawn  to  either  side,  as  is  convenient,  with  strabisniua^ 
hooks.  The  needle  is  then  passed  from  without  inwards.  Owing  to 
the  deep  position  of  the  art<?ry,  a  good  light  is  essential,  and  the  head 
must  be  manipulated  so  as  to  relax  the  deep  parts  as  is  required. 
The  anterior  transverse  tubercle  in  the  sixth  cervical  vertebra  is  a 
good  ^'uide  in  cases  of  difficulty  ;  below  it,  the  pulsation  of  the  artery 
should  be  felt.  In  cleaning  the  artery  previous  to  passing  the  liga-^ 
ture,  the  fibres  of  the  synij^athetic  must  be  disturbed  us  little  as  Im)»^| 
sible.  Tenijioniry  paralysis  from  the  interference  with  these  fibres  is 
almost  certain,  and  immediate  contraction  of  the  corresponding  pupil 
is  of  very  frequent  occurrence,  and  may  be  regarded  as  a  pretty  cer- 
tain indication  that  the  vessel  has  been  secured. 

AnutluT  metluKl  of  Sfcuriug  tlif  veriubral  is  by  making  incisions  a£ 
in  Motl's  operation  for  tying  the  innominate  (p.  480),  di>'iding  both 
heads  of  the  sternn-mjHtoid,  reflecting  these,  finding  the  carotid  sheath, 
turning  this,  together  with  tlie  sterno-hj-oids  and  sterno-tliyroids,  in- 
wards, thus  cxj)osing  the  longus  colli,  and  so  finding  the  artery  in  the 
interval  between  this  muscle  and  the  scalenus  anticus. 

It  has  been  suggested  by  Dietrich  to  tie  the  vertebral  artery  between  i 
tin*  atlas  nud  axis.  This  operutiou  would  prevent  the  reflux  of  blood  j 
from  above  after  a  wound  or  traumatic  aneurism  below  h.id  beeaj 
plugged ;  but,  however  feasible  as  a  dissecting-room  operation,  i| 
would  be  one  of  great  difhculty  on  the  living,  owing  to  tlie  depth  and] 
small  part  of  the  artery  which  is  to  be  tied. 


LIGATURE  OF  SUBCLAVIAN. 

As  it  is  very  doubtful  wfiether  ligature  of  the  first  part  is  a  justifia 
ble  operation  even  in  these  days  of  improvements  in  aseptic  eurg«ry 
and  of  new  ligatures,  the  operations  on  the  second  and  third  pa 
will  be  described  first,  the  two  being  taken  together,  as  one  operalion 
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is  often  only  an  extension  of  the  other.    The  operation  on  the  first 
part  will  then  be  more  briefly  alluded  to  (p.  475). 

UGATURE  OF  SUBCLAVIAN  IN  ITS  SECOND  AND 
THIRD  PARTS  (Fig.  87). 

Line. — From  the  curved  and  short  course  of  this  vessel  no  definite 
line  can  be  given. 

Guide. — The  chief  point  to  remember  is  the  outer  margin  of  the 

steruo-mastoid,  as  this  corresponds  to  the  outer  border  of  the  scalenus 

anticus,  which  has  to  be  defined  and  then  traced  down  to  the  tubercle 

on  the  first  rib,  the  part  of  the  artery  to  be  tied  lying  on  the  upper 

surface  of  this  bone  outside  and  behind  the  muscle  and  the  tubercle. 

Relations  (third  part) : 

In  Front. 

Skin ;  fasciae ;  platysma ;  branches  of  cervical 
plexus. 

Venous  plexus — viz.,  external  jugular ;  supra- 
scapular; posterior  scapular;  transverse 
cervical ;  branch  from  cephalic. 

Transverse  cervical  and  supra-scapular  arte- 
ries. 

Cellular  tissue  and  fat. 

Nerve  to  subclavius. 

Subclavian  vein  (below). 

Above.  Behind. 

Omo-hyoid.  Subclavian  First  rib. 

Cords  of  brachial  plexus.        (t*>i"i  pa^.) 
Relations  (second  part) : 

In  Front. 
Skin;  fasciae;  platysma. 
Stemo-mastoid. 
Scalenus  anticus. 
Phrenic  nerve. 
Above.  Below. 

Cords  of  brachial  ^"(i^JaVrt)*'^  ^^^"^*' 

plexus. 

Behind. 
Scalenus  medius. 
Collateral  Circulation. 

Tf^cn  a  Ligature  is  applied  to  the  Third  or  Second  Part.— Three  main 
sets  of  vessels  *  are  here  employed — viz., 

*  Key,  Ouy't  Hoxp.  SeporU,  1836.    A  case  in  which  the  subclavian  artery  had  been 
tied  for  axillary  aneurism  twelve  years  previously. 
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Above. 

The  supra-scapular, 
The  posterior  scapular, 

Tlie  superior  intercostal. 
The  aortic  iutercostals, 
The  internal  mammary, 
Numerous  plexiform  vessels 
passing  through  the  axilla 
from  branches  of  the  sub- 
claviun. 


with 


with 


Below. 
The    acromio-thoracic, 
infrascapular.     subscaj 
lar,  and  dorsalis  s^'api 

Tlie  long  thoracic,  and  am*' 
pular  arteries*. 


with        Branches  of  the  axillary. 


M'fiai.  a  Ligniure  i«  apjillcd  to  tftc  Firgt  Part. — The  collateral  cireS! 
tion  may  be  carried  on  by  the  superior  anastomosing  with  the  iuffrio 
thyroid,  one  vertebral  with  its  fellow,  the  internal  maniiuary  and 
perior  intercostal  with  the  long  thoracic  and  scapular  arteries,  and  th 
princops  ccrvicis  with  the  profunda  cervicis.* 

Indications. 

1.  In  some  cases  of  axillary  aneurism — i.e.,  those  in  which,  oi 
to  the  pain,  the  irritability  of  tlie  patient-,  the  depth  of  tlie  artery,  tli 
rapid  increase  of  the  ancuriKn),  pressure  is  not  available.!  Will 
regard  to  the  operation  of  ligature  of  the  subclavian  for  axdla 
aneurism,  it  should  be  remembered  that  the  mortality  is  high.  Mi 
Holmes  I  thus  explains  this  fact:  In  the  first  place  the  prorednn' 
sembles  Aiiei'a  operation  almost  as  much  as  Hunter's.  Hence  su| 
puration  of  the  sac  from  loose  formation  of  clot,  and  secondary  ha 
orrhage  from  disease  of  the  artery,  may  be  anticipated.  Again,  tb*1 
ligature  must  be  placed  in  the  immediate  vicinity  of  large  brancho. 
Then,  again,  the  deficient  formation  of  laminated  clot  is  further 
favored  by  the  absence  or  loose  structure  of  the  aneurismal  sac  iiuJ 
by  the  want  of  resistance  in  tlie  partes  which  surround  it.  Mr.  Eriih- 
Ben,§  also,  alludes  to  the  unfavorable  results  after  ligature  of  thesob- 
clavian  for  axillary  aneurism  :  i.e.,  out  of  forty-eight  cases,  twenty- 
three  were  cured  and  twenty-five  died ;  and  attributes  the  high  roor- 
tiility  chiefly  to  three  causes — viz.,  (1)  inflammatory  changes  williin 
the  chest;  (2)  suppuration  of  the  sac;  (3)  hicmorrhage.  See  below, 
p.  470,  when  the  chief  points  in  the  after  treatment  are  given. 


*  Smith  and  WalshuD,  p.  38. 

t  See  the  concluaioiu  on  axillarj  aneurisna  formul&ted  by  Mr.  Holmes  ia  hk  "  L«- 
torea  at  the  College  of  Surgeonn,"  p.  107. 
J  Syrt.  o/Swff,,  vol.  iii.  p.  109. 
{  Surgay,  Tol,  ii.  p,  212.. 
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ii.  Case8  of  subclavian  and  subclavio-axillary  aneurism  nnt  aimn- 
able  to  other  treatment;  or  where  the  aneurism,  (.'specially  if  subcia- 
vio-axillary,  is  small  in  size  fnot  lar^'cr  than  a  hcai's  cpg),  of  recent 
iluration,  un«l  (]istin«.-tly  trjiiunatic  in  oriffin.  Mr.  Poland  *  in  his 
report  on  subchivinn  uneurisni,  gives  nine  cases  of  recovery  and 
twelve  cases  i-nding  fatully  after  ligature  of  the  second  or  third  por- 
tions of  the  subchi\nan  for  subt-laviiin  or  Kuhchivio-axillary  unturi.sni. 
With  regard  to  the  nine  successful  cases  Mr.  Poland  raisfP  a  very  im- 
portant question.  Was  the  aneurism  developed  in  a  healthy  artery  ? 
If  so,  tVie  success  is  explained.  In  three  the  aneurism  was  entirely 
local,  independent  of  general  arterial  <liseaf!e.  In  two  this  was  doulit- 
ful.  In  four  tlie  origin  was  spontaneous.  Whether  general  atheroma 
existed  here  must  remain  uncertain,  as  tbe  patients  recovered,  and  the 
artery,  where  tied,  was  healthy.  "  Wc  can  only  say  this,  that  sub- 
clavian aneurism  in  its  early  stage,  occurring  in  persons  of  the  early 
or  middle  period  of  life,  without  any  indication  of  disease  of  the  heart 
or  large  vessels,  may  and  does  recover,  and  that  a  cure  may  be  effected 
by  means  of  a  ligature  of  the  third  or  second  portion  of  the  artery, 
notwithstanding  the  disease  is  one  of  spontaneous  origin,  and  there- 
fore presumed  to  be  indicative  of  arterial  disease."  In  these  successful 
cases  the  she  of  the  aneurism  in  no  ease  exceeded  that  of  a  hen's  egg, 
and  the  duration  of  the  cases  was  short,  being  under  four  and  a  half 
xnontlis. 

Of  the  twelve  unsuccessful  cases  of  subclavio-axillary  aneurism, 
there  was  good  reason  to  believe  tliat  in  ten  at  least  an  atheromatous 
condition  of  the  arteries  existed.  The  size  of  the  aneurism  was.  in  all 
the  cases  save  one,  hirger  than  in  the  first  group. 

iii.  As  a  dist^d  o]>eration,  togetlu-r  with  ligature  of  the  eommon 
carotid  for  some  eases  of  aneurism  of  the  innominate  and  a+nrta.     See 

493. 

iv.  Preparatory  to  such  operation  as  removal  of  the  scapula  (pp. 
141,  144). 

V.  For  wounds  of  the  subclavian  itself — e.g.,  stabs.  Tliig  is  very 
rarely  called  for. 

Operation  for  Ligature  of  the  Third  or  Second  Portion 
of  the  Subclavian  { Fig.  87).— These  two  will  be  considered  together, 
as  one  operation  is  but  an  extension  of  the  other. 

The  patient  being  turned  over  on  to  the  sound  side,  propped  up 
with  pillows. at  the  edge  of  the  table,  the  head  drawn  over  to  the 

I  opposite  side,  the  shoulder  on  tbe  side  of  the  aneurism  is  depressed 
as  strongly  as  possible,  so  as  to  open  out  the  posterior  triangle.  The 
surgeon  then,  standing  in  front  of  the  shoulder,  draws  the  skin  down 


♦  Ouj/t  Hotp.  BeporU,  1871. 
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over  the  clavicle  with  his  left  hand,  and  make?  an  incinon,  3  incbe 
long,  over  thi8  bone  between  the  sterno-mastoid  and  trapezius,  divid 
ing  skin,  fascia;,  and  platyerna.  The  suU  parts  heinp  now  allowed 
glide  up,  the  incision  should  lie  i  inch  above  the  clavicle,  the  externi 
jugular  vein  thus  cecapiug  injury,  for  as  this  vein  perforates  the  de 
fascia  jupt  above  the  clavicle,  it  cannot  be  drawn  down  with  the  skii 
superficial  fascia,  and  platysma.  If  more  room  is  required,  owing 
the  elevation  of  the  cla\icle  or  the  presence  of  an  aneurism,  the  abov«1 
mufcles  must  be  divided,  and  a  longitudinal  incision  made  upwards,] 
at  right  angles  to  the  inner  end  of  the  first,  and  a  triangular  flaji  raised] 
outwards  and  upwards. 

When  the  euperficinl  partt?  have  been  sufficiently  incised,  the  deep 
fascia  is  carefully  opened  at  the  inner  end  of  the  incision  and  laid  openJ 
on  a  director,  and  the  areolar  tissue  beneath,  which  varies  much  iaj 
density  and  the  amount  of  fat  which  it  contains,  scratched  through  iw] 
a  direction  aiming  for  the  outer  edge  of  the  scalenus  antieus,  whidij 
corrraponds  to  the  outer  margin  of  the  clavicular  part  of  the  stcmc 
mastoid.    As  soon  as  the  deep  fascia  is  divided,  tlie  presence  of  tb«J 
following  complications  must  be  remembered  and  provided  for.    TbI 
soft  tissues  may  be  much  matted,  (edematous,  ami  altered  owing 
previous  use  of  pressure  or  inHinmiiatiun  .set  up  around  a  rupidlyj 
growing  aneurism.  The  venous  jilexus  formed  by  the  ext4.'mal  jugnlifJ 
receiving  the  supra-scapular  and  transverse  cer\Mcal  veins,  and  oft«l] 
the  posterior  scapular  and  a  branch  over  the  clavicle  from  the  cephalie 
as  well,  may  be  much  engorgo<l.    Any  one  or  more  of  these  veil 
which  are  in  the  way  should  be  drawn  aside  with  a  strabismus  hi>^ 
or  aneurism  needle,  or  divided  between  two  chromic  catgut  ligatur 
Owing  to  the  free  anastomoses,  this  latter  course  is  to  be  adopted] 
without  hesitatiun  if  needful.    It  cannot  be  insisted  ui)on  Ux)  stron|:]f| 
that  a  bloodless  wound  will  best  enable  the  surgeon  to  reach  this  oftrtij 
most  difficult  artiry,  and  ii  Idoodless  wound  is  best  secured  by  lyir 
beforehand  every  vein  whieli  cannot  be  drawn  out  of  the  way,an<J  hf\ 
using  a  fine-pointed  steel  director  as  much  as  possible  after  the  derM 
fascia  is  oi>ened. 

As  a  rule  tlie  transverse  cervical  artery  is  above  the  incision,  iuid| 
the  supra-scapular  below  it,  under  the  clavicle,  but  occasiomdly  oo»j 
or  both  of  these  may  be  found  lying  across  the  field  of  operation,  and] 
must  then  be  drawn  aside  with  a  strabismus  hook.  While  the  veiiaj 
may  be  ligatured  without  liesitation,  the  artiries  must  be  pres4*rved 
intact,  that  the  collateral  circulation  may  not  be  interfered  with  ipt] 
460). 

The  position  of  the  omo-hyoid  is  altogether  inconstant,  and  may  ht 
neglected. 

The  outer  edge  of  the  scalenus  antieus  being  defined  by  scratching 
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tlirougb  the  cellular  tissue,  this  muscle  is  to  be  traced  dcnvnwards  to 
the  scalene  tubercle  on  the  first  rib,  imracdintely  above  and  behind 
whioh  landmark  lies  the  artery.  One  of  the  lowest  curds  nf  thf  brn- 
chial  plexus  will  now  «'oiijt'  hito  view,  and  must  11^1  be  uiibtaktai  for 
the  artery,  a  eontingeucy  otherwise  not  unlikely  to  happen,  as  the 
lowo'st  cord  is  in  close  contact  with  the  artery,  and  may  receive  pulsa- 
tifin  from  it.*  A  little  cleaning  will  show  the  fnsciculation  uf  the 
merve,  while  the  artery  is  closer  to  t!ie  rib,  and  is  flat,  nut  rounded, 
when  rolled  under  the  finger.f  By  cnmpressjng  the  artery  between 
the  needle  passed  beneath  it  and  his  forefinger,  and  noting  the  result 
of  this  pressure  on  the  anourisiii  and  tlie  pulse  below,  tlie  surgeon  will 
clear  up  any  doubts  as  to  whether  he  has  the  artery  or  no. 

The  position  of  the  artery  being  made  sure  of,  the  sheath  J  is  opened 
with  the  point  of  the  knilV,  the  artery  cleaned,  an<l  the  needle  pasneei 
from  above  downwards  and  from  behind  forwards.  This  best  avoids 
the  worst  risk — i.e.,  of  including  a  nerve  cord.  The  needle  should  be 
Itept  mi>st  carefully  close  to  the  vessel,  and  not  dipped  suddenly  or 
used  with  any  force;  otherwise  the  pleura  or  subclavian  vein  juay  be 
injured.^ 

The  artery,  before  the  ligature  is  tightened,  will  be  ins]>ected  with 
eomc  anxiety  as  to  its  condiliuii — whether  normal  in  size  and  .struct- 
ure, or  if  dilated,  thickened,  or  thinned. j[    If  much  alteration  is  found, 

*  Mis.t;iking  a  cord  fnr  ttie  arlery,  or  tying  the  two  together,  Ims  linp|>ciied  In 
♦xcellent  surgeuns.  Thus,  in  a  case  nniier  tlie  cnre  of  Mr.  Green,  of  St.  Tliomas's  Hoh- 
pital,  one  of  the  t-onls  was  included  in  the  ligature.  The  agony  produee*l  was  extreme ; 
the  ninn  did  not  cry  out.  but  the  expression  of  liis  face  was  ^omelhitig  most  appalling. 
The  liiriiiiire  WO"  ininitiliatcly  l<K)*e<l,  iind  the  artery  loone  tied,  nnd  all  iIil-  IrtgLlAd 
•yrtiplonis  di»3ppeare<l.  T(k*  nmn  made  a  good  recovery,  and  w:us  neen  iiijuiy  yeans 
iifterward**  perfeftly  well  ( Poland,  loe,  mpra  cil.,  p.  83). 

i  Another  falhicy  uh^jut  ilie  pulnation  is  its  varinlileness.  Sometiuiea  it  i»  viuleut 
and  exciie«l ;  at  others,  as  in  the  case  of  a  dilated  and  difseased  artery,  ur  one  much 
bundled  in  the  operation,  almost  in)]>erceptible. 

X  A  pfocCHS  of  deep  cervical  fttsoiii  which  the  vessel  brings  out  from  between  (lie 
■caleni,  and  one  which  varies  much  in  denHity. 

i  The siirge<in  should  be  provided  willi  needle*  of  ditTercnt  curves  and  a  silver  probe 
with  a  large  eye.  As  pciinte<i  out  by  Sir  W-  Fergiisjjon  (Surgery,  p.  607}  wiili  bis 
allenlion  t<>  delails  in  operation*,  the  eye  of  the  nee<!lc  sliouJd  nlwnys  be  close  to  the 
point,  thnf  (ho  ligature  may  be  at  once  seized  with  force[K<  a»  sotui  an  it  ap]>ear»  iindt'r 
the  vvtsxel,  the  diffieultieii  at  thi^  stage  of  the  operation  l>HMng  not  only  (he  ^tirrounding 
|iarl»  of  importance,  but  also  llie  fact  that  in  this  cnse  the  bundle  cimnot  be  depre-^ed 
DH  freely  as  in  opemtion.<s  on  nK«t  other  arteries,  mid  thiin  it  \s  difliciill  to  make  the 
point  rise  above  the  veissel. 

II  In  a  case  of  Linton 'a  the  veasel  was  dilij(e(J,  l)iick,  and  soft,  "ajJtIy  enaiigh  com- 
pared to  the  finger  of  a  buckskin  glove."  The  patient,  aped  foriy-three,  died  of  hn-inor- 
rhage  on  the  fonrteenlh  day.  In  a  palient  of  M.  Joberl's  (Poland,  loc.  supra  eit.,  p. 
llOl  "  the  ve»Hel  was  found  enorroouoly  large,  equal  to  the  size  of  an  aorta ;  it  was  9 
lineH  in  diameter  throughout,  pulsatit>n  being  very  marked." 
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the  surgeon  should  carefully  divide  the  outer  half  of  the  scalen 
anticue  on  a  director  with  a  blunt-pointed  bistoury,  sponging 
wound  absolutely  dry  so  as  to  watch  for  the  phrenic  nerve,  which, 
seen,  should  bo  <lrawn  inwards  with  a  strabismus  hook. 

If  the  artery  is  found  dis«'ased  here  also,  the  surgeon  should  use 
flat  ligature  of  ox  aorta  or  kangaroo-tail  tendon,  and  endeavor  so 
adjust  the  tightening  of  the  ligature  as  not  to  di\-ide  both  the  internal 
and  middle  coats  (p.  482). 

In  cases  where  the  wound  is  a  very  deep  one,  care  must  be  tak 
while  making  the  second  knot  that  the  first  does  not  slip.  The  li 
ture  having  been  tightened  and  cut  short,  drainage  is  provided  on 
the  wound  carefully  closed  and  dressed.  The  limb  is  then  bandas< 
with  cotton-wool  and  kept  somewhat  supported,  and  the  temj>eratn 
mainlaincil  with  iiot  btittb-s  if  needful. 

The  Chief  Points  in  the  After-treatment  are — ^i.)  keepi 
the  wound  rigidly  aseptic,  (ii.)  meeting  hremorrhage,  (iii.)  meei 
suppuration  of  the  sac,  (iv.)  combating  the  stiffness  and  weakness 
the  limb  which  sometimes  follows  on  ligature  of  the  main  trunk. 

(i.)  This  need  not  be  further  alluded  to  in  a  work  like  this,  but 
cannot  be  too  strongly  insisted  upon  that,  if  the  high   mortality  ( 
4'><))  which  bus  hitherto  attended  this  operation  is  to  be  reduced, 
is  mainly  to  keeping  the  wound  aseptic  throughout,  and  thus  to  earfj 
primary  union  that  we  must  look. 

(ii.)  The  risk  of  hannorrhage  is  so  great  that  the  surgeon  sho' 
always  endeavor  to  prevent  it  by  trying  to  obtain  early  and 
closure  of  the  wound  aa  just  indicated,  and  by  keeping  the  patii 
absolutely  quiet  till  all  is  soundly  healed.     When  once  hjemorrh; 
occurs,  the  outlook  is  very  grave.     The  treatment  must  vary  : 
to  the  size  of  the  wound  which  remains.   If  there  be  only  a  m 
pressure  must  be  made  over  the  dressings  by  well-adjusted  bandagii 
aided  by  a  heavy  bag  of  shot  or  a  truss-like  instrument  adjust«d  f< 
the  purpose.* 

If  the  wound  is  larger,  and  perhnps  septic  and  sloughy,  an  anaa* 
thetic  should  be  given,  and,  any  clots  being  removtHl,  the  woundj 
should  be  gently  but  thoroughly  swabbed  over  with  a  solution  of  rin^ 
chloriilc  (gr.  2()  or  40  to  water  5jX  the  wound  then  dried,  dusted  with 
iotloform,  and  pressure  applied  as  above ;  or  tlie  wound  may  be 
plugged  with  strips  of  one  of  the  antiseptic  gauzes,  or  with  sp<jn 
of  appropriate  size  and  texture  which  have  been  kept  in  a  solution  ' 
carbolic  acid  ( 1  in  40j,  and  are  now  wrung  dry  and  dusted  witii  iwl' 
form,  silk  being  attached  to  the  deeper  ones  before  they  are  inse; 

*  In  a  large  hcMpital,  where  relaya  of  usutaDta  are  available,  distal  praaurvaaf 
be  made  use  of. 
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The  pntient  shoulil  be  kept  as  quiet  as  po&sible  with  morpliia ;  the  diet 
should  be  restricted  and  given  at  regular  intervals,  and  without  stim- 
plant«  unless  absolutely  required.   The  cases  collected  by  Mr.  Puland  * 

ow  that,  while  hiemorrhage  may  occur  as  early  as  the  eighth  day, 
it  may  be  deferred  till  the  twenty -sixth  or  tbrty-Kixth  day,  the  ligature 
having  come  away  on  the  twentieth  day  in  either  case.  In  neither  of 
tliesc  two  latter  cases  had  the  wound  healed  :  in  the  first  tlie  patient 
had  been  allowed  to  get  uji ;  in  the  second,  pytotnia  was  present. 

The  same  writer  f  thus  sums  up  the  sources  of  lueinorrhage  after 
ligaturo  of  the  third  and  second  portions  of  the  subclavian  : 

(a)  fVom  the  8ac,  either  {trimnnj  from  imncture  in  the  operation,  or 
'idary  from  ulceration  or  rujiture  at  an  early  ])eriod,  or  later  after 

inflammation  and  suppuration  and  giving  way  of  the  sac. 

(b)  From  the  Ugalared  pttrt,  in  consequence  of  nun-obliteration  of  the 
arttTV  when  the  ligature  is  becoming  detached,  the  ha-niorrhage  being 
generally  from  the  peripheral  end  of  the  artery  tied.  It  may  be  due 
also  to  an  unsound  state  of  the  coats  of  the  artery,  such  as  dilated, 
thinned  coats  or  atheromatous  degeneration. 

It  is  worth  remerubering  that  this  ba-raorrhape  is,  in  exceptional  cases, 
recovered  from.  Mr.  Poland  I  quotes  four  cases  from  the  collection  of 
Kocher  which  recovered  after  the  use  of  styptics,  pressure,  and  cold, 
and  adds  one  under  the  caro  of  Sir  W.  Fi-rgusson,^  in  wbicli  the 
ha-morrhage  was  arrested  promptly  and  for  good  by  pressure  applied 
immediately  by  tlie  patient's  wife. 

(iii.)  Suppuration  of  the  sac.  The  frequency  of  tins  untoward 
accident  has  been  already  alluded  to  (p.  40<j).  It  is  due  to  tbe  close 
proximity  of  the  ligature  to  the  sac,  without  any  intervening  branch, 
whereby  the  necessary  coagulum  is  but  ill-iV>rmed  and  loose,  acting  as 
a  foreign  body,  and  setting  up  irritation,  indanimation,  and  its  ron- 
eequencea. 

Every  endeavor  should  be  made  to  prevent  its  occurrence  by  for- 
bidding nil  handling  of  tlie  uneuriHJii. 

If  evidence  of  it  occur,  and  tht!  swelling,  which  has  at  first  dimin- 
ished in  size,  again  about  tbe  pecoml  or  third  week  steadily  increasing 
in  eize,  becomes  tense  and  painful,  but  without  pulsation,  it  must  be 
opened  by  a  sufficiently  free  iiicinion,  carefully  emptied  of  pus  and 
clots,  drained,  and  well-adjusted  pressure  applied.  If  the  wound  bas 
not  healed,  and  particularly  if  it  has  become  septic,  htemorrhage  is 
extremely  likely  to  occur  after  opening  the  sac — an  orainotia  compli- 


*  Loc.  mpra  eit,  pp.  lift,  117. 

t  Lor„  lupra  cit,,  p.  1'2S. 

X  Loc  supra  eft ,  p.  127. 

5  Edin.  Med.  and  Suiif.  Joura,  1831,  p.  309. 
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cation,  which  can  only  be  met  by  plugging  with  aseptic  sponge  or 
gauze,  and  using  firm  pressure  (p,  470), 

(iv.)  Atrophy,  etift'noss  and  weakness  of  the  limb.     Th- ^o  r.i 
met  by  warmth,  use  of  electricity,  and,  above  all,  by  porsevei 
used  massage. 

The  condition  which  is  so  common  in  the  lower  extremity  after 
analogous  operation  (see  Ligature  of  External   Iliac),  in  which 
limb  long  remains  in  a  state  not  far  removed  from  gangrene,  is  much 
less  common  in  the  upper  extremity. 

Difficulties  and  AccideDts  which  may  be  met  with,  and 
Points  to  avoid,  during  the  Operation. 

1.  iSlerno-mast<jid  and  trapezius  well  developed  along  the  claviole, 

2.  A  Bhort  full  neck  with  much  fat  both  above  and  beneath  tii« 
deep  fascia. 

3.  Clavicle  much  pushed  up.  This  may  he  due  to  the  way  in  which 
the  patient  has  carried  bis  shoulder  to  relieve  the  painful  pressure  oo 
the  brachial  plexus,  or  to  the  presence  of  an  aneurifim. 

4.  The  artery  may  be  displaced.  This  deviation  from  its  tusoil 
course  may  be  acquired,  as  in  a  case  of  Warren's,*  where  the  left  sub- 
clavian was  raised  and  displaced  by  a  curvature  of  the  ppine  in  i 
woman  aged  thirty,  the  subject  of  an  aneurism  (attributed  to  strain), 
about  the  size  of  a  pigeon's  eg:?,  just  above  the  scapular  end  of  th 
clavicle.  Ligature  was  performed  by  an  incision  made  ob)i«|ucly  from 
the  outer  edge  of  the  stcrno-mastoid  towards  the  acromio-clavicuUf 
joint,  tho  pulsation  of  the  artery  being  the  guide.  Cong»:-nital  de>Tfl- 
tioas  wliich  have  been  met  with  are  the  artery  perforating  the  E>caIeDU» 
anticus,  or  lying  in  front  of  it,  or,  as  usual,  behind  this  muscle,  bn( 
now  closely  accompanit?d  by  its  vein. 

5.  The  soft  parta  infiltrated,  cedemntous,  or  matted  together  ovritif 
to  the  presence  and  irritation  of  an  aneurism,  aided,  perhaps,  by  pre- 
vious attempts  at  cure  by  pressure. 

6.  Great  en>rorgenieiit  of  the  veins  met  with  here,  due  to  the  prc^senfc 
of  an  aneurism  and  increased  by  the  ansesthetic. 

7.  Aneurismal  sac  very  prominent  and  liable  to  be  jmuki  un?*!  m  uic 
operation.  This  accident  took  jilace  even  in  the  hands  of  the  elder 
Travers.  The  sac  was  as  large  as  a  swan's  egg,  and  jmleating  strongh. 
The  patient  died  on  tlie  third  day  after  the  operation  with  cHusionintd 
the  right  pleura.  The  ligature  was  firmly  seated  on  the  artery  at  the  root 
of  the  fljic  unti  adjoining  the  imter  filge  of  the  scalenus.  The  sac  h»ti 
a  pouch-like  enlargement  upwanJs,  which  closely  overlaid  the  arterv 
on  the  pectoral  side;  and  this,  having  been  penetrated  in  the  pas.sa« 
of  the  needle,  had  occasioned  the  profuse  arterial  haemorrhage  without 
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*  Quoted  hy  Poland  i/oe.  lupra  tit.,  p.  77). 
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ealtus,  which  was  not  arrested  by  the  tightening  of  the  ligature,  and 
which  wafi  only  controlled  by  introducing  a  sponge  tentinto  the  wound. 
The  same  accident  is  stated  by  Mr.  Erichsen  to  have  happened  to  Cusaek 
while  ligaturing  t!ie  subclavian  fur  a  diffused  aneurisjn  of  the  axillary 
artery,  though  this  can  pcaroely  be  correctly  called  a  wound  tjf  the  sac. 
The  alarming  gush  of  blood  which  took  place  was  arrested  by  plug- 
ging the  wound,  but  the  hiemorrhage  recurred  fatidly  on  the  tenth  day. 
1  8.  Wound  of  the  supra-scapular  artery  necessitating  ligature  of  this 
branch.  As  a  rule  this  artery  lies  too  low  down  to  be  injured — a  com- 
plication to  be  extremely  deprecated,  as  it  is  one  of  the  chief  channels 
by  which  the  collateral  circulation  is  establisbud  (p.  4(io).  In  about 
one  out  of  every  three  cases  the  posterior  8ca]mlar  will  be  found  to 
arise  from  the  third  part  of  the  subclavian  as  a  separate  branch. 
Erichson*  advisee,  if  this  condition  lie  met  with,  that  the  ligature  be 
applied  as  far  as  possible  "to  the  proximal  side  of  the  branch.  If 
necessity  obliges  the  ligature  to  be  applied  close  to  the  branch,  it  is 
perhaps  safer  to  tie  this  also,  as  the  anastomosis  nf  vessebs  in  this  region 
is  so  abundant  tliat  the  risk  of  gangrene  from  tlie  oblitiTulicui  of  a 
single  branch  would  be  very  small."  But,  according  to  the  post- 
mortem examination  of  a  case  in  which  Mr.  Key  had  tied  the  artery 
twelve  years  previously  for  axillary  aneurism,  thu  posterior  jis  well  as 
the  BUpra-scapular  are  very  important  channeL^i  by  winch  the  blood 
is  carried  into  the  axillary  thruugli  the  infra-scapubir  liriiy^K  Ih^h  Re- 
ports, 1S36). 

Any  artery  crossing  the  subclavian  should  be,  normally,  tlie  trims- 
verse  cervical.  This  or  any  other  vessel  winch  may  be  an  artery 
should  always  be  drawn  asiflc  with  a  strabismus  hook. 

9.  Pulsiitinn  in  the  artery,  weak  or  deficient,  or,  on  the  other  hand, 
excited  and  tumultuous  (p.  4(10 ). 

IIJ.  Including  a  cord  of  the  brachial  plexus  (p.  4G9). 

11.  Injuring  the  jdfura.  This  has  liappuned  on  several  occasions 
during  the  passage  of  the  needk'  round  the  artery,  owing  to  the  close 
proximity  of  the  serous  membrane  to  the  vessel,  and  tiie  diJliculty  in 
passing  the  needle,  especially  when  the  clavicle  is  much  r:iiscd,  ren- 
dering it  im])088ible  to  pass  the  needle  from  below,  and  thus  away 
from,  the  pleura. 

Erichsent  considers  iuliamniation  of  the  contents  of  the  thorax  to 
be  the  most  frequent  cause  of  death,  proving  fatal  in  1  out  of  every 
2.5  cases.  This  is  not  py!Cfui<''.  but  arises  from  causes  osseritially  con- 
nected either  with  the  operation  or  with  the  aneurism  itself.,  '' Tliese 
referable  to  three  heads.  (1)  Septic  inflammation  of  the  deep 
)lar  tissue  at  the  root  of  the  neck  may  extend  to  the  anterior  medi- 


*  Surgery,  vol.  ii.  p.  208. 


t  Xoe.  tupra  eit.,  vol.  ii.  {>.  212. 
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Bstinum,  the  pleura,  and  perictirdium."  ....  "(2)  The  sac  may, 
its  prtssure  inwards,  encroach  upon,  and  give  rise  to  inflammatiou 
that  portion  of  the  pleura  which  corresponds  to  its  posterior  asp 
Thi«  occurred  in  a  case  in  which  Mayo,  of  Winchester,  operated, 
is  more  liable  to  happen  if  suppuration  have  taken  place  in  the  t: 
when  this  occurs,  adhesion  may  take  place  between  this  anil 
pleura,  or  even  the  tissue  of  the  adjacent  lung,  and  the  contents  of 
suppurating  tumor  may  be  discharged  into  the  pleural  cavity  or 
tubes,  and  so  coughed  up.  <.)f  this  curious  mode  of  termination  Ih 
are  at  least  two  cases  on  record — one  by  Bullen,  in  which  the  patii 
recovered ;  the  other  by  Gross,  in  which  the  pwitient  died  from 
escape  of  the  contents  of  the  sac  into  the  cavity  of  the  pleura.  (. 
Division  of  the  phrenic  nerve  would  necessarily,  by  interfering 
the  res]»iratory  movements,  induce  a  tendency  to  congestion  a 
inflammiition  of  the  lungs,  and  although  such  an  accident  must  be 
very  rare  one  in  cases  <if  ligjiture  of  the  subclavian  for  axillary  am 
rism,  yet  it  undoubieilly  has  occurred,  as  1  have  myself  witaeft?«d  in 
one  case.'' 

12.  Injuring  or  including  the  nerve  to  the  subclaWus  in  the  ligstn 
This  nerve,  derive<i  from  the  junction  of  the  fifth  and  sixth  cervii 
Usually  givt'S  a  tilament  to  the  phrenic.  If,  as  occasionally  hup}K.' 
this  filament  is  replace<l  by  a  nerve  constituting  an  important  part 
the  origin  of  the  phrenic,  injury  to  it  will  be  followed  by  urgent  and 
8pee<^lily  fatal  dyspntra. 

13.  Injury  to  the  sul>clavian  vein.  This  is  rare,  as  the  vein  lies 
below  and  well  away  from  the  artery.  But  if  ligature  was  called  for 
in  a  case  in  which  the  vein  accompanied  the  artery  between  fbe  «»- 
Icnes,  this  deviation  would  prove  embarrassing. 

I  have  spoken  at  p.  470  of  division  of  the  scalenus  anticus  if  the 
surgeon  docs  not  find  the  part  of  the  artery  beyond  thb  m 
healthy.  It  is  not  needful  to  speak  at  length  and  separately  of 
step,  as  it  is  a  mere  extension  of  tlie  operation  for  ligature  of  the 
part,  the  muscle  being  also  only  divided  in  part.  Mr.  Poland  *  poiiiB 
out  that,  of  eight  cases  in  which  the  scalenua  was  partially  ditidedi, 
five  recovered,  and  tlmt  of  these  five  recoveries  the  op»atio&  wtt«a 
the  left  side.  These  crises  thus  fully  prove  that  a  ligature  maybe 
placed  on  the  second  part  of  the  artery  without  fear  of  want  of  thnai- 
bus  formation  or  of  injury  to  important  partB.t 


"J 

Ann    ^1 


if  the 

iQScJtfl 

fUmM 


*  Loe,  mtpm  est.,  p.  128. 

t  As  sliown  hj  Mr.  Poland  {loe,  mtpra  cit.,  p.  1S9),  tlw  mwrin  of  Mortar wcMoni^ 
borne  out  on  the  namerooa  and  great  perils  of  ihib  operatioii — rti.,  (ke  pkranScwnt 
on  the  scnlenuB  anticus :  the  thoracic  duct  ivinc,  oa  tk«  left  siile,  at  tW  iaav  tift 
of  the  luiiscle;  the  fact  that  three  large  branches  are  «aallT  giren  off  I7  tkcfiMk- 
vian  while  it  ia  between  the  scaleni ;  and  the  clow  pfoxLoutr  of  the  fttal  lional 
behind  the  arterj. 
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UGATUBE  OF  THE  FIRST  PART  OF  THE  SUB- 
CLAVIAN.* 

As  this  operation  has  been  performed  by  surgeons  of  the  highest 
eminence,  and  as  it  affords  good  practice  on  the  dead  subject,  it  will 
be  given  here.  It  seems  most  doubtful,  however,  whether  the  im- 
provements of  modem  surgery  aided  by  recently  introduced  ligatures 
will  ever  render  this  a  successful  operation,  failing,  as  these  advantages 
almost  certainly  will,  to  meet  that  secondary  haimorrhage  which  has 
proved  so  fatal  from  the  distal  side  of  the  ligature,  owing  to  the  facility 
with  which  the  numerous  collaterals  bring  in  blood  to  this  spot. 

Mr,  Erichsen,  who  gives  what  he  calls  an  "  appalling  "  table  of  four- 
teen cases,  all  fatal,  condemns  the  operation  as  "  bad  in  principle  " 
and  "  most  unfortunate  in  practice,"  and  considers  that  it  should  "  be 
banished  from  surgical  practice." 

Relations. — These,  owing  to  the  greater  depth  of  the  artery  on  the 
left  side,  must  be  given  separately. 

In  Front, 
Skin;  fasciie. 

Sterno-mastoid  ;  st^rno-hyoid ;  sterno-thyroid. 
Internal  jugular  and  (often)  vertebral  vein. 
Vagus ;  phrenic ;  cardiac  nerves. 

Right  subclavian  (first  part). 

Behind. 
Recurrent  laryngeal;  sympathetic. 
Longus  colli ;  pleura  (and  beneath). 

In  Front, 

Sterno-mastoid ;  sterno^hyoid ;  sterno-thyroid. 
Pleura;  lung. 

Vagus ;  phrenic ;  cardiac  nerves. 
Internal  jugular ;  innominate  veins. 
Common  carotid. 
Outside.  Inside. 

Pleura.  Trachea, 

Left  subclavian  Oesophagus;  thoracic 

(first  part).  duct. 

Behind. 
Sympathetic. 

Qi^sophagus;  thoracic  duct. 
Longus  colli. 

*  These  remarks  refer  to  the  right  sabclavlan.  A  ligature  has  certainly  once  been 
placed  on  the  first  part  of  the  vessel  on  the  left  side,  Dr.  Bodgers,  of  New  York  being 


476 


OPERATIONS  ON   THE   HEAD   AND   NBCK. 


I 


Operation. — This  resembles  ligature  of  the  innominate.    The  fol- 
lowing account  is  tukcn  from  Mr.  Barwell  :* 

A  triangular  flap  having  been  turned  upwards  an<i  outwards,  «n^ 
both  heads  of  the  sterno-mastoids  divided,  the  anterior  an<l,  if  n« 
ful,  the  exlemnl  jugular  veins  are  securcil  with  double  chrouiir-gt 
ligatures,  and  cut.     Tiie  fascia  over  the  gterno-h\'oid  being  ex|H)es>pdfl 
"  the  director,  after  a  little  opening  in  the  aponeurosis  has  l>een  made 
can  be  insinuated  behind  that  muscle,  which  also  niu?l  l»e  severed.^ 
It  is  well  now  to  look  and  feel  for  tiie  carotid  artery  before  going  oi 
to  divide  the  sternothyroid,  whose  outer  edge  covers  tliat  veeeel,  an^ 
never,  as  far  as  ray  experience  of  the  dead  subject  goes,  cnti 
Bubclavian."t     The  linger  of  the  operator,  after  division  of  ti 
hyoid,  readily  detects  the  longitudinal  course  and  pulsation  of 
carotid,  and  may  with  ease  push  the  edge  of  the  sterno-thyroid  fru 
oflF  its  slieatli  inward,  in  wliicli  position  the  muscle  should  be  bcldj 
with  Q  blunt  hook.     Wlien  thus  Uie  sheath  of  the  vessel  is  brought 
into  view,  the  operator  should  look  for  the  large  veins  that  alwayt 
but  more  especially  if  there  have  been  dyspnoea,  overlie  it.     ChcKieir 
a  vacant  »\m{,  he  merely  nicks  tlie  loose  structure  in  which  they  li« 
and  then  pushes  them  up  and  down,  tearing  the  cellular  tissue  a  litt]« 
till  the  ilense  fibrous  sheath  is  bared  sufticiently — first,  to  have  a  smal 
openin,i4  mnde  in  it,  and  then  to  be  slit  up.     This  should  be  done  on 
tiio  front  and  iimer  aspect.    Now,  at  this  part,  the  vein  diverges  a  liJtleJ 
from  the  artery,  so  ua  to  leave  a  triangular  interval,  through  which] 
the  vagus  runs.     A  l)lunt  hook  is  placed  over  this,  and  it  i.s  to 
drawn  with  {he  jugular  vein  gently  outward.     The  next   point  is 
find  the  subclavian.     To  do  this  the  operator  must  remember  Uiat  tbfl 
usual  description  and  delineation  of  the  innominate  bifurcation  is  in^^ 
correct.     It  is  gencnilly  depicted  as  if  the  two  branches  rose  side  bj 
side  and  almost  at  right  angles  to  each  other.     In  reality,  the  subcL 
vian  springs  behind  the  C4irotid,and  the  angle  between  the  two  vessel 
is  very  acute.     Therefore,  to  detect  the  subclavian,  the  operator  niua 
place  his  finger  at   the   back  and    outer  part  of  the  carotid,  whea^ 
passing  it  down,  lie  comes,  generally  a  few  lines  above  the  clavicle, 
the  slightly  divergent  pulsating  line  of  the  subclavian,  which  lie 
deeper  than  the  carotid  by  the  whole  diameter  of  that  vessel. 


the  oppnUiir,  «riii  losing  his  jmlient  fmni  hieinorrhnge  on  the  fiitirte«nlh  day.  Mr^, 
Ericlifen  {loe.  mtpra  eit.)  BlateK  tliat  •'^ir  A.  <  Vio|t«r  faiieil  in  an  attempt  lu  !><rctir«  thtl 
Teattel,  unJ  iliai  lie  U  said  to  linvt'  vrounded  the  thoracic  duct.  Se«  aUu  Mr.  Banks'tJ 
remu-kti,  |».  5:19. 

*  iHlrm.  Knrt/'l.  Surg  ,  Vftl.  iii.  p.  513. 

t  "The  mere  clivisiun  uf  the  muscle  is  in  iucif  uuimpnrt.int,  liiit  there  lie$  iMshini. 
it  n  plexiifi  f)f  Inrge  veins   pnssiiig  from  llie  thyroid  body  to  the  internal  jiiguLir,  ge 
erally  dislemWd  by  the  dyspnu'a    ncct>mpanying  aneurism  nt  the  root  «>f  the  neck.* 
Tlieirdivi-'iou  causes  profuse  bleeding  and   subwquenl  difficulty  in  recogniting  the 
deeper  parts." 
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In  selecting  the  spot  for  placing  the  li^fature,  it  is  well  not  to  put  it 
quite  close  to  the  bifurcation,  but  also  not  too  near  the  border  of  the 
pcaleni,  lest  the  recurrent  larynpenl  or  the  phrenic  shttuld  be  injured. 
The  vagU8  and  the  jugular  vein  should  be  kt-pt,  nut  too  forcibly,  out- 
wards, and  the  needle  should  be  passed  from  below,  while  with  his 
left  forefinger  the  surgeon  gently  presses  the  pleura  downwjird  and 
outward.  Some  obstruction  behind  the  artery  will  very  likely  bo 
encountered,  but  it  is  better  gently  and  patiently  to  overcome  this,  and 
never  on  any  account  to  attempt  to  pasw  the  needle  the  other  way  ;  for 
if  this  be  attempted,  the  point  of  the  infitrument  is  certain  to  penetrate 
the  pleura.  Having  now  jinssed  and  tied  the  ligature,  tlie  surgeon 
should  considtr  the  advisability  of  also  securing  the  vcrtebnil.  It  lies 
in  the  groove  between  the  longus  colli  and  scalenus,  so  that  the  jugu- 
lar vein  must  now  be  held  inwards ;  the  dissection  already  made  will 
have  so  nearly  exposed  the  artery  that  a  feiv  touches  with  a  director 
will  lay  it  sutKciently  bare  to  allow  the  passage  of  the  needle.  The 
position  of  the  jvbrenic  nerve  on  the  anterior  scalene,  outside  and  a 
good  deal  in  front  uf  the  vessel,  guards  it  against  much  risk  of  injury, 
but  still  it  must  be  carefully  avoided.  The  operator  must  not  misUike 
the  inferior  thyroid  (which  is,  however,  much  smaller,  and  usually  at 
this  part  external)  for  the  vertebral  *  itself. 

UGATURE  OF  THE  INNOMINATE  (Figs.  87,  90). 

Owing  to  the  fatality  of  this  operation,  the  question  arises  whether 
it  is  justifiable  or  no.  There  have  certiinly  been  eighteen  cases,  and 
in  only  twot  have  the  patients  survived. 

The  extreme  danger  of  the  operation  is  due  partly  to  difficulties 
which  may  be  met  with  at  the  time  of  its  performance — ditliculties 
which  have  driven  mo.st  skilful  surgeons  to  aliandon  Ihe  operation — 
but  chiefly  to  the  frequency  of  secondary  haMuorrhage. 

In  an  operation  which  must  be  performed  at  so  long  intervals  it 
will  be  some  time  yet  before  we  know  how  far  modern  anti.'«eptic 
surgery  is  able  to  diminish  the  above  mortality,  with  the  ahsenre  or 
diminution  of  suppuration,  the  more  ra]tid  healing,  the  firmer  throm- 
bosis, and  the  improved  ligatures.  Sir  J.  Lister,  sjjeaking  of  antisep- 
tic ligatures  in  ISrii),  wrote  thus  sjinguiiiely  :  ''  For  my  own  jiart,  I 
should  now  without  hesitation  undertake  ligature  of  the  innominate^ 

♦  "  In  certain  caaea  Ihe  iineiirtiinial  8«c  overlying  the  verlebral  artery  renders  it  inac- 
oenthle." 

t  One  of  these  h  tlie  weU-known  ease  of  Dr.  Smylli,  of  New  Orle«nH  (Syd.  Sac, 
Btm-  Rrlr.,  186.S-flrt,  p.34<J).  Tftc  ntjier,  under  the  cnre  of  Mr.  Mitchell  B«nk*.  hjis 
never  In-en  publitdied.  I  iiiu  eualiliiii,  throiiglj  his  ciiurle«v,  to  ffive  lliis  aifte  t)i?li.»w,  \). 
484.  Another  oflse  lias  lieea  brieJIy  pirhliitJied  by  Prnf.  Durante,  of  lionie  {iMticrl, 
18H7,  vol.  i.  p.  876 1,  befort'  the  wtiiirKl  waa  Roundly  healed.  If  the  termination  of  this 
I  has  been  published,  it  ba«  eucaped  me. 
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believing  that  it  would  prove  a  very  safe  procedure."  Two  casee  have 
recently  been  fiilly  reported — viz.,  Mr.  Tliomson's  and  Mr.  Benaet 
May's.  In  spite  of  all  the  care  taken,  and  the  use  of  modern  ligaiurw, 
neither  case  ended  successfully.  Mr.  Thonjson's  case  died  on  t^ie 
forty-second  day.  of  hjemorrhage,  which  began  on  the  Ihirtit-th  day. 
It  was  Vielieved  that  the  sinus  which  resulted  from  the  drainage-tube 
became  septic,  and  that  the  pulse  had  ulcerated  into  the  innominate 
at  a  point  quite  unconnected  with  the  lipature,  the  latter,  ox  aorta 
furnished  by  Mr.  Harwell,  having  disappeared.  Mr.  May's  case  died 
of  secondary  lueuiorrhage  on  tlie  nineteenth  day,  caused  by  the  large 
and  very  hard  knot,  which  had  been  tied  in  the  ligature  used,  ulcer- 
ating into  the  vessel  (p.  483). 

At  the  present  time,  till  we  have  further  evidence  l>earing  on  the 
influence  of  modern  surgery  on  this  operation,  we  may  say  that  there 
are  cases  which  are  clearly  most  inappropriate,  and  that  there  are  cer- 
tain special  precautions  which  should  not  be  neglected  during  and 
after  the  operation. 

First,  as  to  selection  of  cases,  the  following  words  of  Mr.  Holmts* 
should  be  renif  mbered.     The  operation  '*  should  never  be  performed,  ^ 
however,  unless  the  artery  eiin  clearly  be  felt   healthy  behind  the  V 
8temo-cla\acular  joint,t  or  the  tumor  is  so  plainly  limited  as  to  afford 
a  very  reasonalije  hope  tliat  it  will  be  found  so.     In  cases  of  tubular  ^ 
enlargement  of  n  long  tract  of  artery  in  the  neck,  it  is  n«ore  than  use-  V 
less  to  expose  an  artery  which  will  probably  be  found  so  diseased  as 
either  to  prevent  the  operator  from  the  attempt  to  tie  it,  or  to  give  way 
and  occasion  fatal  bleeding  within  a  few  hours  if  it  be  tied. "J 

The  following  are  amongst  the  precautions  indicated  : 

1.  Rigid  antiseptic  precautions  persevered  with  till  the  wound  is 
soundly  closed. 

2.  Use  of  a  flat  ligature  in  securing  the  innominate — viz.,  one  of 
ox  aorta  or  kangaroo  tail — witli  care,  if  possible,  that  the  knot  is  not  a 
hard  one  and  does  not  press  strongly  on  Uie  side  towards  the  artery. 

3.  Securing  the  carotid  artery  at  the  same  time,§  and  the  vertebral 
either  then  or  a  few  days  later. 


*  S^  o^SWfjr.,  Tol.  iji.  p.  1)2. 

t  Ab  Mr.  Holmes  reniarka  in  a  foot-note,  "If  the  shape  of  the  booea  or  joints  is 
altered,  it  is  clear  thai  the  aneurism  arises  in  the  lliorax." 

X  It  is,  however,  very  remarkable  that  in  the  cases  of  Porter  and  Aston  Ker, 
though  it  was  found  impracticable  and  tindesirable  to  ligature  the  artery  owing  to  its 
diseased  aud  dilated  condition,  such  changes  were  set  up  in  the  vessel  bj  the  exposttn 
and  manipulation  ns  to  lead  to  gradual  ctAsation  of  the  pulsation  in  the  aneurism  in 
one  case  and  its  diminution  in  the  other. 

J  Ligature  of  the  common  carotid  at  the  same  time  as  the  innominate  will  not  oec- 
eesarilj  prevent  hemorrhage,  as  wsa  shown  by  Smyth's  case,  in  which  the  carotid 
was  tied  at  the  same  time  as  the  innominate.    Ilcmorrhage  occurred  oo  tii«  foarteenih 
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4.  Closing  the  wound  as  thoroughly  as  possible,  so  as  to  prevent 
formation  and  collection  of  discharges. 

Mr.  Thomson,  in  his  exhaustive  account  of  his  own  case,  states 
his  belief  that  the  fatal  ulceration  into  the  innominate  was  brought 
about  by  decomposition  of  discharges  collecting  at  the  bottom  of  the 
sinus  left  by  the  drainage-tube.  This  decomposition  was,  he  thinks, 
due  to  the  difficulty  of  keeping  the  dressings  firmly  on  a  movable 
part  like  the  neck,  to  the  fact  that  the  skin  heals  much  more  quickly 
than  the  deep  parts,  and  that  the  clavicle  assists  in  preventing  the  soft 
parts  coming  together.  He  would,  in  future,  use  carefully  adjusted 
sponges  and  shot  bags  over  them. 

5,  Keeping  the  patient  absolutely  at  rest  till  the  wound  is  soundly 
healed,  morphia  being  used  subcutaneously,  and  any  tendency  to 
cough  checked  at  once  if  possible. 

Line  and  Guide. — The  vessel,  1  to  2  inches  long,  extends  along  a 
line  drawn  from  the  middle  of  the  junction  of  the  first  with  the 
second  bones  of  the  sternum  to  the  right  stemo-clavicular  joint  (Hol- 
den).    Its  point  of  bifurcation  varies  somewhat. 

Relations  :  In  Front. 

Sternum  ;  stemo-hyoid  ;  sterno-thyroid. 

Left  innominate  and  right  inferior  thyroid  vein. 

Inferior  cervical  branch  of  right  vagus. 

Outside.  Inside. 

Right  innominate  vein.  Left  carotid. 

Right  vagus. 
Pleura.  Innominate  artery. 

Behind. 
Trachea. 

OoUateral  Oirculation.— These  are  thus  given  by  Sir  W.  Mac- 
Cormac  (Ligature  of  Arteries,  p.  75) : 

Cardiac  Side.  Distal  Side. 

First  aortic  intercostal,  with    Superior  intercostal  of  sub- 

clavian. 

Upper  aortic  intercostals,  with  Thoracic  branches  of  axil- 
lary and  intercostals  of 
internal  mammary. 

Phrenic,  with    Musculo-phrenic  of  internal 

mammary. 

Deep  epigastric,  with    Superior  epigastric  of  in- 

ternal mammary. 

itLj,  and  was  repeated  at  intervaln.    The  Tertebral  was  ligatured  on  the  fifty-fourth 
iay,  and  recovery  ultimately  took  place. 
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OPERATIONS  ON  THE  HEAD  AND  NBCK. 

Free  communication  of  vertebrals  and  internal  carotids  of  op| 
sides  inside  thi»  skull.     iVminmniration  of  branches  of  opposite  ex- 
ternal camtids  in  the  middle  line  of  the  face  and  neck. 

Operation  (Figs.  87,  90). — The  patient,  having  been  brought  into  i 
as  satisfactory  a  condition  as  possible  by  preparatory  ti.  ihe 

head,  body,  and  arm  are  placed  as  in  ligature  of  the  su  Ji  (p. 

467).    The  surgeon,  standing  in  front,  makes  an  incision*  along  the 
inner  third  of  the  clavicle,  and  another  along  the  anterior  bonier  of  I 
the  sterno-nmBtoid,  meeting  the  first  at  un  acute  angle,  each  incision 

Fig.  90. 
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Above,  the  two  heads  of  the  Htemo-mutoid,  the  Micmo-hyold  and  stemo-lhjrrold  mnwKun- 
fleeted.    Two  inferior  thyroid  veins  croai  the  inuomLniitc.    Another  Urje  vein  Is  di«wi> 
by  the  strablMniu  book. 

beini;  iipwjir<ls  (»f  3  inches  long.  The  flap  thus  marked  out  is  dis- 
sected up,  the  Hlerniil  and  clavicular  heads  of  the  Bternomastoid  di> 
vided,and  the  stemo-hyoida  and  sterno-thyroids  are  carefully  cut 
through  on  a  director.  During  these  preliminary  steps,  one  or  two 
Bmall  arteries  may  he  divided  and  some  enlarged  veins  connetied 
with  the  inferior  thyroids  drawn  aside  or  tied  with  double  ligatures, 
and,  in  reflecting  the  ahove-nientioned  flap,  the  presence  of  the  ante- 
rior jugular  passing  outwards  l»eneath  the  sterno-mastoid  just  above 
the  clavicle  must  he  remembered. 
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*  This  incision  vna  mnde  use  of  bj  Molt  when  he  tied  the  artery  in  1818.    It  ip- 1 
pean  prefenible,  fts  giving  much  more  room,  to  any  other. 
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The  above  muscles,  when  cut,  being  carefully  held  out  of  the  way 
nn<l  n  layor  of  deep  cervical  fiisciii  varying,'  in  strength  dividetl,  the 
jiulsation  of  tlio  carutid  is  dt'fini'd,  and  its  sheath  opened  to  the  inner 
Bide  and  as  low  down  as  possible. 

Oilier  guides  will  he  found,  in  the  traeheii  and  the  Bul>elavi:m,  to 
lead  the  finger  down  lo  the  innominate,  the  horizontal  incision  bi-ing 
prolonged  a  little  internally  or  externally  as  the  case  may  need. 

The  carotid  being  traced  down,  thn  innominate  will  he  found  bifur- 
cating into  tlie  eanjtid  and  siibi-lavian  (Fig.  DO;.  It  is  now  that  the 
real  dirticullies  may  be  met  with.  (1)  Owing  to  engorgement  of  the 
venous  circulation,  increased  by  the  ana'sthetic,  the  internal  ju)j!ular 
and  innominate  vein  may  be  so  much  enlargrd  as  to  |)rotru<le  into  the 
wound.  (2)  An  aneurism  may  linve  reached  under  the  artery  and 
flattened  it  out  so  as  lo  make  it  diflicult  of  recognition.  The  cellular 
tig.sue  around  the  vessel  and  between  it  and  the  sternum  may  be  so 
matted  with  adhesions  an  to  mak*'  it  difficult  to  define  the  artery  and 
its  important  relations  on  the  right  side — viz.,  vagus,  pleura,  and  right 
innominate  vein.  (3)  The  artery  itself  may  be  enormously  diseased 
and  expand*'d. 

In  tracing  down  the  innonnnate  itself,  the  surgeon  must  keep  his 
steel  director  most  carefully  on  the  front  of  the  artery.  In  following 
the  vessel  doAvn  behind  the  sternum  in  order  to  find  a  site  for  his 
ligature,  he  will  be  aided  Vty  .slightly  Hexing  tlie  head  and  by  a  laryn- 
geal mirror.  The  cleaning  the  artery  must  be  done  with  the  uttnost 
caution,  especially  on  the  outer  side,  owing  to  the  important  struc^ 
tures  lying  there;  of  these  the  innominate  vein  and  the  vagus  may  be 
drawn  out.side,  but  it  is  only  by  keeping  the  dinrlor  or  needk'-jioint 
very  ch>se  to  the  artery  here  tlial  injury  to  the  pleura  can  be  avoided- 

If  there  is  doubt  as  to  the  position  of  the  artery,  pressure  with  the 
finger  Viehind  the  vessel  against  the  sternum  will  arrest  the  pulsation 
in  the  carotid  and  theaneuristn. 

The  needle  should  be  passed  from  without  inwards  and  a  little  from 
below  upwards  to  iivoid  the  pleura.  In  tins  case,  as  in  that  of  t!ie 
subclavian  and  othi^r  deep-seated  artt-Ties,  t!ie  surgeon  will  do  wrll  to 
provide  himself  with  needles  of  different  curves,  or  with  a  silver  probe 
sufficiently  flexible  to  take  any  curve  jiud  with  a  large  eye  close  to  the 
point  (p.  469). 

The  question  now  arises  what  ligature  is  liest  suited  to  a  large 
trunk  like  this,  with  blood  forcibly  iv)i|>elled  into  it  liy  the  closely  ad- 
jacent heart,  and  with  colhitend  cirruhition  certain  lo  lie  set  up 
quickly  along  the  caroti<l  and  vertebral.  This  pt»int  is  at  present  un- 
iiettled.  It  is  probable  that  stout  silk  or  chromic  gutjtliough  properly 
prepared  and  used  with  every  antiseptic  precaution,  will  be  int'Hieient. 
For  in  so  large  a  vessel  very  considerable  force  will  be  required  to 
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close  it  and  stop  its  current,  the  artery  offering  mnch  resistiincc  ai 
its  pulsation  lieinji;  very  strong;  thus  it  is  probable  that  any  roun< 
ligature  will  have  to  be  applied  so  tightly  as  to  divide  the  two  inue 
coata  and  thus  weaken,  probably  fatally,  nn  artery  which  has  to 
the  strain  of  ssueli  strouj;  i>ulsfttion  before  the  wound  can  heal  and  tlie" 
parts  consolidate  around  the  ligature. 

On  the  other  hand,  the  value  of  the  more  recenUy  introduced  ani- 
nml  lifiatures — vie.,  ox-aorUi,  kangaroo-tail,  or  whnle  tendon— thouj 
probably  superior,  is  not  yet  established.     It  is  probable  that  there  li 
much  less  risk  of  their  dividing  the  two  inner  coaUs,  and  there  is  e^*< 
reason  to  expect  that,  if  properly  prepared,  their  contact  with  these 
tissues  they  surround  will  be  harmless  and  unirritating  ;  that,  iaf 
trated  by  wandering  cells,  they  will  be  gradually  absorbed,  new  ring 
of  fibrous  tis!^ue  forming  in  their  place.*    But  as  yet  we  do  not  knoi 
whether  all  these  ligritures  are  free  from  a  tendedcy  to  slip  ])rem 
turely,  fri>ni  the  knot  becoming  soft  or  uniletl.     Again,  as  pointed  ok 
by  Mr.  Heath,  though  these  ligatures  are  flat  before  application, 
are  by  no  means  safe  in  assuniing  that,  as  the  ligature  is  tightenc 
there  is  no  flat  edge  }>ressiug  in  against  the  vessel.     While,  if  there 
a  greater  demand  for  these  ligatures,  they  will  no  doubt  be  prejiar 
in  a  reliable  form,  at  present  the  surgeon  must  be  prepared  for  the  fa 
lowing  accident,  which  happened  to  Mr.  May. 

The  needle — an  old-fashioned  silver  one,  flexible,  well  rounded 
the  point,  and  with  a  large  eye — having  been  passed  satisfactori^ 
round  the  vessel,  "  was  threadeil  with  a  small  cord,  to  which  a  strip* 
ox-aort-a  material,  kindly  sent  me  by  Mr.  Harwell,  was  attjtched,  an^ 
by  it  pulled  ihrougli.     In  tightening  the  ti^pe,  I  had  to  draw  the  end 
with  very  considerable  force  to  stop  the  pulsation,  the  vessel  offerit 
great  resistance  and  pulsating  with  great  force.    Just  at  the  critic 
moment,  however,  the  material  gave  way  and  broke  across.,  and  a  sec- 
ond ]>ieoe  introduce*.!  in  a  similar  manner  suffered  the  same  fate, 
then  endeavored  to  imitate  the  principle  of  the  flat  ligature  by  usin 
a  cord  made  up  of  five  or  six  medium-sized  threads  of  catgnU    Tin 
bore  the  strain  very  well,  and,  after  tightening  with  sufficient  force 
completely  stop  pulsation  in  the  tumor  and  branches  of  tJie  carotid, 
drew  on  the  ends  still  further  to  allow  of  some  subsequent  relax.itiiH 
in  fixing  the  knot.     At  the  same  time  I  endeavored  to  avoid  crushic 
the  coata  of  the  artery.    The  ligature  waa  secured  with  a  tliird  lujo 
and  cut  short."     The  patient  died  of  htrmorrhage  on  Uie  sev,     - 
day,  and  it  w.hs  found  that  this  very  precaution,  taken  with 
and  thouglitfulnes*!  by  Mr.  May,  had  tended  to  bring  about  the  &b 
result.    "  The  ligature  still  retained  a  firm  hold  on  the  vessel ;  one 

*  See  tit*  cnse  of  ligature  of  the  innominate  and  6m  part  of  the  catxlAviAa  tn ) 
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two  of  the  thrcftd;j  were  partiiilly  altsdi-bed  and  softened,  but  otliers 
Bcarcely  changed.  TJic  kni.>t,  unfortuiiuU'ly  very  large  and  liurd,  waa 
cjuite  unaltered.  Under  the  knot,  in  the  front  of  the  vessel  and  hi  the 
line  of  a  fold  or  bend  of  it«  wall,  wm  tlie  obvious  source  of  the  hji'nv 
orrhage,  in  the  fornii  of  a  raj^getl  hole  about  the  «ize  of  a  siiinll  pea  ; 
this  opened  into  the  vessel  on  both  sides  of  the  ligature."  Mr.  May 
goes  on  to  suy  that  the  further  appearances  were  instructive  in  view  of 
the  debatable  questions  surrounding  the  use  of  animal  ligatures.  .  .  . 
With  the  exception  of  the  hole  eorresponditif;  to  the  knot,  no  part 
of  the  arterial  wall  was  injured  or  divided,  though  under  the  ligature 
itself  tlie  wall  wins  thinner  than  elsewhere.  The  inner  coats  were  in- 
tact. It  was  (»bvious  that  the  small  chink  which  remained  between 
the  crumpled-up  folds  of  the  vessel,  the  remainder  being  occluded  by 
adhesion  of  the  inner  coats,  was  closed  by  a  moderately  firm  clot.  A 
similar  clot  with  conical  end  extended  along  the  distjil  side  of  tlie 
nrtery  nearly  to  itj?  bifurcation.  On  the  heart  side  there  Avas  a  thin 
tliaphragTU  of  clot  with  a  conical  end,  but  it  extended  a  very  inconsid- 
erable tlistance.  As  the  bulk  of  the  hiemorrhage  no  doubt  (Kvurred 
here,  some  of  the  clot  may  have  got  carried  out  during  life.  The  hole 
in  the  wall  of  the  artery  having  been  closed,  it  was  shown,  by  injecting 
water,  that  the  vessel  was  wholly  occluded  at  the  seat  of  ligature. 

The  ligature  being  tied  and  cut  short,  the  surgeon  will  hitve  to 
decide  whether  he  will  be  satisfied  with  tying  the  main  trunk,  or 
whether  he  will  place  ligatures  on  other  vessels  also — e.g.,  upon  the 
carotid  and  vertebral — in  tirdcr  to  prevent  the  risk  of  that  secondary 
Jueniorrhage  wliich  has  idmust  invariuLdy  taki-n  plac*'  on  the  distal 
ide  of  the  ligature  oxving  to  the  facility  with  which  blood  is  brouglit 
into  the  branches  of  the  .sul)claviun  through  reflux  currents  along  the 
vertebral,  common  carotid,  inferior  thyroid,  etc. 

Until  further  use  of  the  flat  animal  ligatures  has  shown  how  far  we 
can  rely  upon  these,  and  their  etlect  upon  the  vessel  so  fur  to  strengthea 
it  us  t<»  prcvi-nt  its  giving  way,  it  will  be  wiser  to  secure  the  counnon 
carotid,  and  also  the  vertebral  by  an  extension  outwards  of  the  hori- 
zontal incision  if  needed,  and  finding  these  vessels  by  the  steps  given 
at  pp.  441,  4<53. 

These  vessels  being  tii'd,  the  wound  is  carefully  cleaned  and  dried, 
hjemorrhage  most  scrupulously  Ht(>](pcd,a  drainage-tube  inserted, and 
the  wound  carefully  closed.  If  the  patient  will  bear  it,  the  limb,  pre- 
viously wrapped  in  cntlon-wool.  should  be  secured  to  the  side  and 
chest,  and  every  attempt  made,  by  elastic  bandaging  and  aid  of  a  shut- 
bag,  to  keep  the  dressings  firmly  in  place,  and  thus  promote,  from  the 
first,  steady  adjustment  of  the  parts  and  sound  healing.  Morphia 
should  l»e  used  as  freely  as  is  safe,  to  diminish,  as  fcir  as  possible,  the 
sensibility  of  the  patient  to  the  irkaomcneaa  of  his  position.     The^ 
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eliglitfst  tendency  to  couph  should  be  treated  at  once.  The  absolute 
need  of  rest  and  quiet  should  be  enforced  upon  the  patient  until  the 
wound  is  soundly  healed. 

Wliik'  these  sheets  are  paesinp  through  the  press,  I  am  pnabW, 
throuj^di  the  eourtepy  of  Mr.  Banks,  to  pive  an  ahptract  of  a  nutst  in- 
teresting case  of  right  subclavian  aneurism,  in  which  the  innominate 
and,  subsequently,  the  first  part  of  the  subclavian  were  tied.  Oirinff 
to  the  exceeding  rareness  of  recovery  after  ligature  of  the  innotuinate, 
and  the  survival  of  a  patient  for  tliirly-pix  days  after  the  placing  of  & 
ligature  round  the  first  part  of  his  subclavian,  it  is  to  be  hoped  tliat 
this  most  inntructive  case  will  soon  be  published  in  rxtetun). 

J.  B.,  aged  fifty,  wns  admitted  into  the  Liverjtool  Royal  Infirmary^ 
February  10,  1883,  with  well-marked  symptoms  of  aneurism  of  th«j 
third  part  of  the  right  subclavian.  Attempts  to  treat  the  patient  by 
rest,  etc.,  having  failed,  owing  to  his  obstinately  {persisting  in  getting  up, 
the  innominate  and  common  carotid  were  tied,  February  20,  witli  the 
strictest  antiseptic  precautions.  The  earlier  steps  presented  nothing 
remarkable.  "  Unluckily,  the  bifurcation  was  quite  i  inch  lower  ihaQ 
it  ought  normally  to  be,  and  this  caused  some  difficulty  in  getting 
the  anrurism  needle  round  the  vt-ssel.  I  used  a  needle  of  the  ordi- 
nary kind,  having  a  large  curve,  and  threaded  with  silk.  There  wai 
about  a  minute  of  rather  anxious  work  while  the  needle  was  being 
tickled  through  Uie  tissues  surrounding  the  vessel,  a  proceeding  which 
was  uceomplished  solely  by  feeling,  as  the  artery  lay  too  deep  fi>r  me  ttt| 
see  anything  that  could  aid  me.  By  means  of  the  silk  thread,  a  stout 
kangaroo  tendon  ligature  was  pulled  beneath  the  vessel,  then  tighteni 
three  knots  being  placed  u|>on  it.  1  appiie<1  the  amount  of  fo: 
which  I  thought  would  be  necessary  completely  to  occlude  the  artcTfi^ 
but  not  to  damage  its  coats,  and  I  felt  very  certiiin  that  1  had  made  *■■ 
thi>rough  and  satisfactory  ligature  of  the  artery.    Whether  I  renUy 

di«l  So  or  not  is  a  question The  aneurism  ceased  to  pul«»te. 

next  proceeded  to  pass  a  ligature  round  the  common  carotid.  .  . 
Being  engrossed  in  this,  I  took  no  furth«?r  notice  of  the  aneurism.  Bu 
those  who  were  assisting  saw  that,  after  an  interval  of  about  two  min* 
utes,  a  certain  amount  of  pulsation  returned  in  the  ancnrisro.  I 
iinagineil  that  this  must  have  arisen  from  the  retrograde  circuUtioD 
along  the  common  carotid  and  subclavian,  and  so  proceeded  at  once 
to  tighten  the  ligature  (another  kangaroo  tendon)  loand  the  former 
vessel.  As  soon  as  this  was  done,  the  pulsation  in  the  aneurism  agiun 
became  practically'  imperceptible.'" 

A  slight  return  of  pulsation  was  noticed  in  the  evening  of  the 
operation. 

The  restlessness  and  irritability  of  tlie  patient  during  the  first  k 
days  were  frightful.   He  tossed  about  the  bed,  moved  his  arm  «a  much 
as  the  bandages  would  allow,  loudly  demanded  stimulantes,  and  swan 
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everybody  about  him.  He  was  not,  however,  in  the  least  feverish 
or  deliriovig.  Practically  there  was  never  any  fiU|t[>iiration,  and  the 
extensive  wound  liealetl  by  jirimary  union.  All  drpssinfrs  wi-re  din- 
continue<l  on  tiie  thii'tfenlh  day,  and  the  patient,  who  had  )n.siHted 
on  getting  up  on  the  ninth,  went  out  on  the  twentieth  day  with  the 
wound  sound. 

Unliappily,  the  pulsation  feebly  present  in  the  aneurism  on  the 
evening  of  the  operation  became  strong  and  accompanied  with  thrill 
by  the  third  day.  Pressure  with  a  bug  of  shot  was  tried,  but  the 
patient,  by  his  unruly  heljavior,  dirt  all  he  could  to  jirevent  any  con- 
solidation occurring:.  When  the  patient  went  out  the  aneuristii  was 
quite  as  soft,  and  the  pulsation  and  thrill  quite  as  obvious  as  before. 
It  very  soon  decidedly  increased,  spreading;  out  under  cover  of  the 
trajiezius  and  pushing  inwards  the  SL'alenus  anticus.  "At  the  end  of 
five  weeks  it  became  clear  that  either  the  aneuri.'?m  must  be  left  alone 
and  the  man  abandoned  to  his  fate,  or  that  something  more  must  be 
done.  Rut  what  ?  fniivano-puncture  and  the  introdurtimi  of  wire 
or  other  material  into  the  sac  have  not  proved  of  suHieient  utility  to 
entitle  thetn  to  be  considered  satisfactory  methods  of  treatment  at  the 
present  moment,  whiitcver  may  become  of  them  in  the  future.  \A(j^a.- 
ture  of  the  first  part  of  the  a.xillary  osi  the  distal  side  of  the  tumor  is 
not  any  better.  To  lay  open  the  aneurism  and  attempt  to  secure  the 
artery  on  either  side  of  the  aneurismal  openiug  would  almost  certainly 
have  been  fatal  on  the  spot.  To  go  down  through  the  old  cicatrix  in 
search  of  the  innominate,  with  a  view  of  tying  it  a  second  time, 
seemed  very  impracticable.  Besides,  I  could  not  be  any  more  certain 
of  curing  tlie  aneuristn  tiie  secnnd  time  than  the  first.  The  only  thing 
that  remaini'd  was  to  tie  the  first  part  of  the  subclavian.  Sixty-seven 
days  after  the  ligature  of  the  innominate  I  jierformed  this  operation, 
not  using  the  spray  during  the  dissection,  lest  it  should  obscure  one's 
vision,  but  turning  il  into  tlie  WDUnd  after  the  vessel  was  tied.  By 
this  date  the  tumor  had  so  increased  in  size  that  there  was  just  room 
on  its  inner  side,  and  no  more,  to  get  at  the  artery.  An  incision  was 
made  along  the  hinder  margin  of  the  sterno-mastoid,  and  annth«  r  ex- 
tending  from  it  outwards  ahuig  the  clavicle.  After  getting  through 
the  superficial  structures,  Uie  clavicular  portion  of  the  sterno-mastoid 
was  divided,  and  the  internal  jugular  was  followed  down  to  its  junc- 
tion with  the  subclavian,  lb-re,  in  consequence  of  the  matting 
together  iif  parts  as  a  result  of  the  first  operation,  it  became  almost 
impossible  to  know  what  one  was  dealing  with,  and  an  unpleasant 
accident  occurred.  I  tore  across  a  vein  of  some  size  close  to  the  point 
where  it  entered  the  angle  of  junction  of  the  jugular  and  sultclavian. 
Instiintiy  a  rushing  and  lu.ssing  noise  showed  that  soms  air  ha<l  got 
into  the  venous  trunks,  and  fur  a  brief  space  the  situation  was  uncom- 
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forU>ble.  A  finger  was  put  on  the  aperture,  and  to  our  relief  tJie 
patient  showed  no  signs  of  boing  in  any  way  affected  by  the  occur- 
rence. Theaniniriiim  covered  by  the  thin  tilirej*  of  the  scalenus  anticus 
next  came  into  view.  My  colleague,  Mr.  Harrison,  gently  but  ^^teadily 
pushed  this  outwiirds  with  a  couple  of  fingers,  and  in  tlie  very  limited 
space  between  this  and  the  internal  jugular  I  proceeded  to  search  for 
the  artery,  guided  by  its  pulsation.  Very  slowly,  and  after  an  infinity 
of  anxiout^  picking  and  teasing  (for  one  dared  not  use  a  knife),  this 
was  expo.<«ed  nliout  i  inch  from  the  aneurism.  The  vessel  was  obvi- 
ously thinned  and  dilated,  and  this  added  immensely  to  the  danger 
of  pns.sini;  the  aneurism  needle  beneath  it.  The  needle  was  threaded 
with  a  silk  ligature,  which  drew  after  it  a  double  catgut  ligature.  The 
loo|)  of  this  being  divided,  the  artery  was  secured  by  both  portions 
lying  side  l>y  side.  The  knots  were  dniwn  very  gently,  with  the  in- 
tention of  merely  closing  the  artery  and  not  of  injuring  uny  of  itis 
coats.    The  aneurism  at  once  became  still. 

"A  very  few  lines  have  sufficed  to  describe  this  operation,  but  it 
took  more  than  an  hour  to  perform,  while  the  difficulty,  danger,  and 
anxiety  that  attended  it  are  almost  imjwspible  to  describe.  Owing  to 
the  fact  that  the  parts  had  already  been  interfered  with,  there  wna  a 
great  deal  of  thickened  and  cicatricial  tissue  present.  Cutting  this 
was  out  of  the  question,  as  it  was  impossible  to  say  what  was  adherent 
to  or  mixed  up  with  it.  It  had,  therefore,  to  be  jmlled  asunder  fibre  by 
fibre,  with  the  aid  of  strong  forceps  and  a  dissecting  tool.  As  the 
operation  ndvancetl,  the  depth  at  which  one  had  to  work  became 
greater  and  greater,  while,  in  order  clearly  to  make  out  the  various 
structures,  the  wound  had  to  be  kept  absolutely  free  from  blood. 
Sometimes  minutes  would  be  lost  in  picking  up  .<«onie  trifling  vessel 
from  which  ju8t  enough  blood  would  keep  welling  to  obscure  the 
wound.  The  space  in  which  anything  could  be  done  was  of  the  most 
limited  description,  and  surrounded  by  dangers  on  every  hand.  To 
the  outer  side  was  tlie  bnlging  aneurism,  to  the  inner  was  the  internal 
jugular,  below  lay  the  subclavian  vein,  and  immediately  beneath  tlie 

artery  itself  was  the  jileura Compared  with  this  perfomuince, 

tying  the  innominate  was  a  mere  surgical  amusement,  and  I  should 
never  care  to  repeat  it  again." 

The  fiatient  rallied  well  from  the  operation,  but  a  few  days  later 
developcil  an  attack  of  broncho-{tneumoni{i,  which  exhausted  him  ex- 
tremely. He  slowly  rallied  trorn  this,  but  the  wound  gapod  widely. 
It  ultimately  healed,  save  fiir  a  sinus,  whicli  admitted  a  prol>e  deeply. 
On  the  twenty-third  day  the  patient  got  up,  and  by  the  thirty-first 
day  had  been  out  in  the  open  air.  (*n  the  eveniuf;  of  this  day  hiem* 
orrhage  occurred  from  the  sinus,  frequent  recurrences  took  place,  and 
the  patient  died  on  the  thirty -seventh  day  after  the  operation.    By 
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the  fourth  day  the  aneurism  had  no  trace  of  pulsation,  and  was  small 
and  hard* 

Causes  of  Death  after  the  Operation.— It  may  V»o  exjucted 
thut  inoM  of  llit'se  will,  with  nntisoptic  inkcautidiif*,  ili.«iii>poar,  viz. : 

1.  Suppurative  cellulitis  and  inediastinitis. 

2.  Lung  trouble — f.f/.,  bronchitis,  plcuro-imeunioiiia. 

3.  PericardUis. 

There  still  remains  the  terrilde  com^ilic^tion  of  secondary  hjrmor- 
rhage,  which  has  occurred,  as  yet,  in  almost  every  case,  and  has  alwa^'s 
proved  fatal,  save  in  the  ease  of  Dr.  Smyth. 

Secondary  hivmorrhage  may  occur  up  to  the  sixtieth  day,  as  in 
Graefc's.  It  has  already  been  discussed  how  far  modern  surgery  is 
likely  to  prevent  this,  and  certain  lirecautions  have  been  enumerated 
at  p.  478.  The  treatinent  as  shown  is  mainly  preventive.  When  once 
bleeding  has  occurred,  little  can  be  done  beyt>nd  tying  the  vertebral 
and  common  carotid,  if  this  has  not  alreody  been  done,  and  plugging 
the  wound  with  antiseptic  gauze  (iodoform  or  sal  alembroth),  and 
putting  on  pressure  with  i«hi>t-bags. 

On  the  frequency  of  this  complication  the  following  remarks  by 
Dr.  Sabine  are  of  interH*)t : 

"  The  source  of  ha-morrhage  and  consequent  failure  is  obvious.  It 
came  from  the  distal  side  of  the  ligature,  and  especially  from  the  sub- 
clavian  In  the  majority  of  cases  the  artery  la  not  more  than  li 

inch  V)etween  its  origin  and  [Kvint  of  bifurcation.  What,  now,  could 
be  supposed  to  be  the  result  of  ligature  of  an  artery  so  short,  and  at 
the  same  time  situated  so  near  two  currents  of  blood — viz.,  that  through 
the  aorta,  and  that  which  would  pass  from  the  carotid  into  the  sub- 
clavian ?  Fatal  ha-niorrhnpe,  either  from  the  distal  or  proxiuial  side 
of  the  ligature,  according  to  its  seat.  If  the  ligature  be  placed  near 
the  origin,  it  would  be  im|K)seible  for  a  clot  to  form  on  its  proximal 
side,  owing  to  the  full  current  of  blood  passing  through  the  aorta, 
though  there  might  be  one  on  the  distal  side.  On  the  other  hanil,  if  it 
were  placed  near  the  point  of  bifurcation,  though  a  clot  would  in  all 
probability  be  formed  on  the  proximal  side,  as  happened  in  three  of 
the  cases  already  cited,  and  nearly  in  a  fourth,  none  would  be  formed 
on  the  distal  side,  more  especially  in  the  subclavian,  for  in  two  of  the 
cases,  and  nearly  in  three,  the  carotid  was  obliterated 

"The  third  place  \vhere  a  ligature  nught  be  placed  is  midway 
between  the  point  of  origin  and  that  of  bifurcation.  In  this  case  there 
would  be  a  very  great  chance  of  neither  a  proximal  nor  a  distal  clot 
being  fonned.  It  allows  only  J  to  f  inch  on  either  side  of  the  liga- 
ture, a  space  too  small  to  render  the  formation  of  clots  at  all  probalde 
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in  an  artery  as  large  as  the  innominate.  It  is  thus  seen  that^,  in  what- 
ever situation  a  ligature  be  placed,  secondary  ho-morrhape  will  almoel 
inevitably  occur,  and  probably  from  the  distal  side,  because  a  ligatnrej 
rould  not,  without  very  great  difficulty,  l>e  applied  much  below  th< 
bifurcation,  and  hence  there  would  be  sufficient  space  for  a  proxim^lj 
but  not  for  n  distal,  clot," 


SURGICAL  INTERFERENCE  IN   ANEURISMS   OF   THE 
INNOMINATE  AND  AORTA. 

In  spite  of  the  amount  of  work  done  in  this  direction,  the  question 
how  far  any  surgical  interference  is  justifiable  remains  unsettled.  The 
importjince  of  the  subject,  the  difficulties  with  which  it  is  he^et.  jnstifr 
an  all  union  to  it  in  this  place,  it  being  understood  that  the  queHtioa 
of  surgical  treatment  only  arises  either  when  a  sufficient  trial  of  med- 
ical treatment  has  failed,  or  when  the  time  for  this  has  gone  by,  imd 
the  distress  of  tlie  jiaticnt  justities  resort  to  uncerUiin  operations  m 
the  hope  of  giving  relief  mther  than  of  bringing  about  a  cure. 

The  advisability  of  resorting  to  surgical  means  will  be  conside 
under  the  heads  of— A.  Diagnosis ;  B.  Treatment,  tl>e  latter  including* 
— (i.)  Ligature;  (ii.)  Introduction  of  Foreign  BtKiies;  (iii.)  Galvano- 
puncture. 

A.  Diagnosis  between  Innominate  and  Aortic  Anea- 

risms. —  It  is  well  known  how  extri-mely  difficult  this  mutter  is;  tb 
fXi>rcssion  of  a  confident  opinion  is,  loo  often,  quite  out  of  the  qa 
tinn  (p.  490).  While  a  precise  diagnosis  is  usually  impoesible.  o 
pains  should  be  spared  in  going  into  all  those  point^i  which  may  help 
in  deciding  how  far  the  aneurism  is  probably  limiteii  to  tlie  innonu-' 
uate  or  to  the  aorta,  and,  in  U)e  case  of  this  vessel,  which  piece  of  the 
arch  is  chielly  encnxiched  upon,  for  it  is  only  by  paying  attention  to. 
the  above  p«:iints  that  answers  can  l»e  given  to  the  two  que$tiou6  which 
arise — viz.  yl)  Is  any  ot>eration  justifiable  at  all?  (2)  If  an  operatioa 
is  justifiable,  what  is  it  to  W? 

Chief  Points  to  pay  Attention  to  in  Diaj^iiosis. 

1.  Tkf  Ptmtion  of  the  Aneurij'm. — This  is  obviously  only  of  ralne  in 
a  few  cases,  when  the  patient  is  seen  eurly,  or  when  he  can  b«  retted 
upon  for  an  intelligent  history  of  his  case.  Mr.  Wardrop'g  role  w», 
that  innominate  aneurism  first  presents  its^  to  the  inner  aide  of  tbe 
right  sterno-mastoid,  carotid  aneurism  in  the  interval  botwccm  the  two 
heads,  and  a  subclavian  one  to  the  outer  side  of  the  muscl«.  Mr. 
Barwell*  writes  of  the  fir^t  of  the  above  thus:  **The  touor  of 
innominate  aneurism  generally  occupies  the  epistemal  notdi,  Irair 
chiefly  on  the  right  side,  and,  even  though  it  may  not  rise  hi^h,  takes 
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up  the  whole  breadth  of  this  space.  On  gently  pressing  the  finger 
backward  and  downward,  the  rounded  margin  of  the  sac  can  he  felt. 
After  a  little  time  the  sternal  end  of  the  clavicle  i^rotriidesahnoniially, 
and  partakes  in  the  pulsation  (eoniaiunicated),  wliile  the  sternal  and, 
afterwards,  Uie  clavicular  portion  of  the  steruo-mastoid  are  also  puslied 
forward.  Not  unfreqiiently  the  first  costal  cartilage,  outside  where  it 
joins  the  sternuni,  is  ulso  abnormally  prominent,  and  throbs  with  the 
beat  of  the  tumor." 

Mr.  Heath  thus  describes*  the  possible  points  of  appearnnco  of  an 
aortic  aneurism  :  ''  If  on  the  ascending  portion  of  the  arch,  the  sac 
presses  against  the  sternum,  producing  gradual  absor])tion  of  the  wall 
of  the  chest,  and  communicating  a  marked  impulse  to  the  right  side 
of  the  sternum  as  high  as  the  sterno-clavicular  joint,  whicli  may  be 
invaded  by  the  tumor  in  tlie  later  stages.  If  on  the  transverse  portion 
of  the  arch,  the  sac  encounters  hut  little  resistance  in  an  upward 
direction,  and  hence  is  apt  to  invade  the  inter-clavicuhir  notch,  lo 
compress  the  trachea  and  nrrasionally  the  <esf)phagus,  and  to  produce 
marked  spasm  of  the  larynx  by  interference  with  the  left  recurrent 
laryngeal.  When  a  sac  of  this  kind  rises  into  the  neck,  it  is  o  matter 
of  uncertainty  to  which  side  it  should  be  allotted,  since  a  tumor  pro- 
jecting most  to  the  right  by  no  means  n^-cessarily  oritjinntCH  on  the 
right  side,  and  vim  verm." 

2.  The  Puiae. — If  a  decided  diiiiinulion  is  found  in  the  right  radial 
and  carotid,  the  aneurism  is  jirobaldy  of  the  innominate;  but  an 
aortic  aneurism  near  the  root  of  the  innominate  will  bring  about  the 
same  result. 

3.  Prc--imre  Siftnptoms. — These  will  vary  with  the  position  as  well  as 
tlje  size  of  each  form  of  aneurism.  Thug  in  innominate  aneurism 
pressure  symptoms  will  vary  according  as  it  is  high  up  or  low  down, 
and  pressing  inwards  or  outwards.  As  to  tedeuia,  the  value  <»f  this 
must  remain  undecided  while  surgeons  hold  such  opjiosite  views. 
Thus  Mr.  Heath  t  and  Mr.  Erichseu  I  speak  of  oi'dema  of  the  right  side 
of  the  neck  and  upper  limb  as  first  noticed.  Mr.  Barwell.g  on  the 
other  hand,  speaking  nion*  particularly  of  the  low  form  of  innominate 
aneurism  (usually  comliiued  witli  aortic  diseasej,  writes:  "'The  jtoint 
to  be  especially  remarked  is  this — the  pulsation,  dulness,  abnormally 

lUd  heart  sound,  etc.,  are  on  and  to  the  right  of  the  middle  line ;  the 
ous  congestions  are  on  the  kjl  side  of  the  body,  nur  does  the  right 

participate  till  late  in  the  disease When  the  right  side  is  also 

involved,  the  aneurism  will  have  become  large.'' 

*  Diet,  of  Surg.,  vol.  i.  p.  81. 
t  Loe.  tupra  eil. 
1  Sur<feTy,  vol,  ti,  p.  76. 
}  Loe.  tupra,  eit. 
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I  cannot  find  that  the  other  pressure  gympUuns — vii.,  laryngeal  or 
tracheal  dyspna*^,  irregularity  of  the  pupil — are  really  distinctive  be- 
twpf-n  innoniiniito  nn<l  aortic  aneiirieni. 

Mr.  Hiirwi'll  coiisitlfrs  tlint  the  following  combmatjons of  gymptonw 
"furnish  riMuurkahly  positive  evidence"  in  aortic  anrurism :  "For 
inKtiin<M',  prcsHure  wholly  and  entirely  on  tlic  right  bronchu?;  conges- 
tion of  Ixith  urrna  and  both  sides  of  the  head  and  chest;  tumor  symp- 
t<»ni«,  cliicHy  about  the  second  space  and  rib,  conpiderably  to  the  right 
of  the  sternum ;  heart  displacement,  if  any,  directly  outward ;  the 
I»«lrton  equal,  with  very  slight  sphygmographic  change — perhaps  a 
riithcr  Hlopin^r  up-atroke,  usually  a  blunt,  flat  apex,  absence,  partial  or 
tttlal,  of  diiTotic  wave,  but  unduliitory  character  of  whole  down-line 
— indicati>  disease  of  ascending  aorta.  Congestion  of  tlie  left  ann,.| 
fUpru-i'liivicular  region,  and  side  of  the  head ;  aneurismal  character 
of  right  f>ulse  (radial  and  curotiil);  tumor  symptoms  a  little  to  the 
right  of  the  sternum,  and  probably  some  tracheal  dyspncea,  aress'inp- 
t<iiii!itic  of  aort<>-innonunalo  aneurism.  Modifiaition  of  left  radiid 
[uilsf,  affection  of  left  vocal  curd,  kfl  venous  congestion,  tracheal 
dyspmea,  and  obstruction  of  air  to  both  lungs,  with  tumor  eymptoms 
on  and  to  the  left  of  the  median  line,  mark  disease  of  the  transverse 
aortn.  Obalrurtion  to  the  entrance  of  air  to  the  left  lung  alone,  witli 
paitis*  at  the  back  and  along  the  intercostuls,  ie  indicutive  of  diseaee 
of  the  third  part  of  the  arch." 

4.  Jh'itiilacenn'iit  of  thf  Hmri  Dovmwards. — The  more  marked  tliis  is 
tin-  j:rr:il(r  is  the  pnibjibility  that  the  auf-uripin  is  aortic. 

Difficulties  and  Fallacies  in  the  Diagnosis. 

1.  The  proximity  of  the  heart.  "When  there  is  a  bruit,  it  is  exr 
trenirly  ditVicult  to  distinguii^h  whether  it  is  limited  to  the  tumor  or 
is  propagated  into  it  from  the  cardi.ic  valves;  whether  the  pulsation  is 
limited  to  the  neck,  or  extends  also  into  the  thorax  ;  and  whether  one 
only  of  the  large  vessels  is  iniplicated.  or  whether  others  of  the  great 
arteries  in  the  neighborhood,  or  the  whole  trunk  leading  fn»m  tlie 
heart,  nuiy  not  be  diseaseil  and  dilated." 

2.  "  The  gn)wth  of  aneurisms  in  the  cellular  tissue  of  the  mediw* 
tinuni  an«l  rot)l  of  the  ntvk  is  so  free  that  insUinces  have  been  obAerred 
of  aneurisms  of  the  arch  of  the  aorta  causing  corapressioo  of  the  attb- 
clavian  and  carotid,  without  any  disease  of  thoee  veeaels ;  while^  on 
the  other  hand,  if  the  aneurism  approaches  the  tabular  shap«,  the 
pulse  may  be  unaffected  in  the  branches,  though  the  trunk  is  exten- 
eively  disease*! "  ^Holmes*). 

5,  The  distribution  of  the  branches  of  tlie  aorta  may  be  ftnonnloaat, 

*  .^iC  ^  Shff..  voL  iii.  fk  14. 

t  Mr.  HoImw  quolm  tbe  Mtowing  instructive  ch«:  la  a 
,  tktra  was  no  difficulty  in  diagnouog  aa 
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The  following  remarks  of  Mr.  IL  ^lorris  on  a  case  of  aortic  aneurism 
Dlustrate  the  extreme  difiiciilty  of  diiignosing  here:  "No  one  who  ex- 
amined this  womari  questioned  that  the  aneurism  was  innominate,  and 
some  very  capal.Ue  diapnostieiana  conHitlered  it  to  be  a  sim|)le  sacculated 
aneurism  of  that  vessel.  Even  after  dissection  it  was  impo.ssible  to 
make  out  its  true  character  until  the  sac  had  been  hiid  freely  open  in 
front  and  the  innominate  artery  hehind.  The  situation  and  outline 
of  the  tumor,  the  pain  in  the  shoulder  and  over  the  right  side  of  the 
}iead  and  neck,  led  to  the  diagnosis  of  innornitiate  aneurism.  The 
origin  of  the  disease  from  the  aorta  mifrht  have  been  suspected  if  more 
weight  had  been  given  to  the  severe  finnirinti  pnm  across  the  front  of 
the  chr'<l  sufTered  at  the  onset ;  to  the  dilated  veins  on  the  right  side  of 
the  upper  part  of  the  chest;  to  the  equality  of  the  radial  pulses;  to 
the  abppnre  of  any  cough,  dyspna'a,  and  throat  dryness,  of  any  de- 
flection of  the  trachea,  of  any  numbness  or  Io<;8  of  power  in  the  right 
arm  (such  frequent  symptoms  in  innominate  aneurism) ;  and  to  the 
fact  that  aortic  aneurism  causes  tumors  in  the  neck." 

B.  Treatment. 

I.    Ij10.\.TII<K.* 

Aids  in  selecting  Cases  fitted  for  Operation.— Mr.  Bar\vel],t 
•writing  on  innominate  aneurisms,  has  formulated  the  following 
aphoriems: 

i.  An  aneurism  commencing  suddenly,  especially  if  traceable  to 
some  traumatism  or  over-exertion,  is  more  likely  to  be  benefited  by 
operation  than  one  arising  gradually  and  without  assignable  mechan- 
ical cause. 

ii.  Distinct  sacculation  is  a  most  desirable  condition  ;  fusiforsu  dila- 
tation of  the  innominate  indicates  almost  certainly  a  similar  condition 
of  the  aorta  and  widespread  arterial  disease. 

iii.  If  symptoms  show  the  aortic  arch  to  be  also  affected,  the  disease 
phould  be  limited — that  is,  should  not  extend  along  the  transverse 
portion.  It  should  be  of  the  sacculated  variety,  nt>t  a  general  dilata- 
tion of  the  whole  calibre.  Absence  of  any  other  aneurism,  especially 
of  the  rest  of  the  aorta,  must  be  ascertained. 

iv.  Absence  of  rasp-sound  along  the  aorta,  or  any  other  indication 
of  extensive  atheroma,  should  be  verified, 

V.  Aortic  incompetence,  unless  very  slight,  is  n  decided  objection, 
BS  is  also  mitral  disease  or  considerable  hypertrophy  of  the  heart. 

aorta,  on«  circumstance  wu  diffictiU  to  account  for,  vi*,,  tlmt  while  ihe  pulse  in  the 
right  carotid  was  unaffecicd,  ihai  in  llie  riRlil  wrtsl  w(w  im|icruerilible.  Aflenieadi 
the  righl  !>u(H'lavian  was  faimd  In  Ijo  llic  iswt  l>r»ni-h  mf  the  JiorlH.  I'Mssini;  helwewi  the 
aneurism  nnd  the  spine  it  liad  been  cnni|>ressed,  wliil*-  tire  wirotitl  wu.-*  iinuHectwl 

♦  Muny  nf  ihe  remarks  helow  ai>|»ly  also  lo  the  twn  otiier  methtKls  of  wurgicul  inter- 
ference— inlrodtiction  nf  foreign  Uidiefl  into  llieaac  and  gjilvano- puncture. 

f  Lac  tupra  cU.,  p.  520, 
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vi.  The  patency  of  the  vessels  leading  to  the  brain  should  hi*  invp*- 
tigated  by  making  a  few  seconds'  pressure  on  the  carotids  altematclj 
and  then  sinniltaneoustly. 

\'ii.  Alkstnce  of  visceral  disease  must  be  ascertained. 

Before  deciding  to    reconiniend   operative    interference  in   ihe 
aneurisms,  the  surgeon  should,  I  think,  consider  most  carefully  thi 
following  points,  which  appear  to  me  to  be  tlie  outcome  uf  nx'Ofile 
cases : 

1.  It  is  possiblt;  that  too  much  importance  has  been  atttiched  to 
very  few  successful  cases,  and  that  too  little  attention  has  been  give 
to  the  fact  that  numerous  unsuccessful  cas^  have  occurred  whic 
have  never  been  published. 

2.  It  is  certain  that,  in  some  cases,  operative  treatment  may  not 
only  fail  to  check  the  proirrcss  of  the  aneurism,  but  may  actually  and 
deci<K'dly  hasten  the  fatal  issue.     Tills  grievous  result  may  not  onlj 
be  brought  about  by  the  diflicuhies  of  the  operation  itself,  but  also 
this*  special  and  untoward  result  wliich  is  common  to  all   • 
treatment  here— viz.,  thiit,  as  in  these  aneurisms  the  contij^i. 
of  the  large  vessels  (aorta  especially)  is  often  extensively  di* 
and  as  otlicr  aneurisms  may  be  present,  ligature  of  one  vessel, 
checking  the  flow  of  blutnl  at  one  part,  may  throw  the  current  .^uJ 
dcnly  upon  nnother,  perhaps  unfit  to  bear  the  strain,  or,  from  its  rcl 
tions,  n)oro  likely  U>  firoduoe  grave  pressure-synipttims.* 

"  If  the  enormous  difficulty  of  (iiairnosis,  the  great  risks  of  the  op 
tiori,  tlio  |i()ssihility  of  sj)ontanoous  improvement,  if  not  of  cure,  and 
of  palliation  by  rest  and  diet,  and  also  the  fatal  results  uf  reconle 
operations,  be  taken  into  due  consideration,  it  seems  that  the  di 
Itptiture  on  tfie  right  side  should  be  limited  to  desperate  cases,  an 
then  perfiirnied  only   with    the  expectation  of  relief,  not  of  cure' 
(Morris  t). 

Contraindications  to  Operative  Interference— Mr.  Barwc 

(lor.  miiirn  ciL,  p.  52S)  tay.s  ijowii  the  fiillowing:  {^l)  When  tunic 
symptoms  reach  widely  on  both  sides  of  the  middle  line;  (2)  wht 
with  ]iiiralysis  of  the  left  vocal  cord,  there  is  obstruction  of  the  neh 
bnnnlius;  CA)  when  there  is  eviileuce  of  considerable  aortic  incor 
pctence;  (4)  when  there  is  mitral  disease  or  considerable  cardia 
hypertrophy  ;  (5)  when  there  is,  in  the  course  of  the  aorta,  the  nispil 
sound  of  calcification  or  advanced  atlicroma,  more  particularly  if  tt 

*  This  rapid  eztensioD  of  the  aneurism  in  Hnolher  direction  after  its  original  gniii 
hu  been  checked  by  o(>enitive  interference  is  well  shown  hy  a  case  of  Dr.  CliurtoaV 
{(Xn.  Soe.  Trant.,  vol.  xix.  p.  2iil)  in  wliich,  8nhse<)<ien(ly  to  galvano-pimciiire,  tti 
b1rlod-])re!j!^l)re  fotind  uut  other  weak  Apom  in  nddilicm  to  the  original  oneurieoi]  lii<M 
bringing  iitiuut  otiierKaccular  iirojectionit  and  faUl  rii|>tiire  into  a  bronchus, 

f  Loc.  Kupi-n  cti.,  p.  103. 
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BuperficLiil  vessels  nre  rough  and  rigid;  (6)  when  there  is  pnin  about 
'the  spine  and  intercosUil  nerves-  (7)  when  tliere  is  obtjtniction  of  tlie 
left  broncluis  only;  (8)  when  there  is  preHsure  on  the  left  apex,  and 
expectonition  of  frothy  hlrnKl. 

Choice  of  Vessel.— Question  of  SimultaneouB  or  Consecu- 
tive Ligature. — 1  have  no  space  here  fur  quoting  sUitistJes,  wliieh 
are,  ufter  all,  of  inferior  value  to  the  authoritative  opinion  of  those 
who  have  worked  most  at  this  snbjeet.  The  earliest  and  foremost  of 
these  is  Mr,  Holmes;  as  it  is  to  his  opinions  that  Englisti  surgeons 
will  naturally  turn,  the  most  important  of  his  recent  views  are  given 

I  here. 
1.  "One  thing,  I  think,  has  been  fully  j>nivinl — viz.,  that  the  dis- 
tinction which  was  so  much  insisted  on  between  aortic  and  innomi- 
nate aneurisni  is  of  less  importance  in  regard  to  the  diptal  operation 
tlian  used  to  be  tauglit,  and  that  a  ease  of  innominate  aneurism  which 
otherwise  seems  apjirojiriat^e  for  operation  need  not  be  rfjected  be- 
cause it  is  suspected  or  known  that  the  aortti  is  also  involved.  It  has 
also  bei-n  satisfactorily  proved  thai  aneurisms  purely  aortic  liave  been 
much  benefited   by   distal  <jperations.     It  renuiins  to  inipiirc   what 

I  cases  should  be  selected,  and  whatarleriesshould  be  tied  in  each  case." 
2.  "  To  my  mind  the  clearest  evidence  of  benefit  has  been  in  the 
case  of  ligature  of  the  left  carotid  in  the  treatment  of  aneiirifui  aflect- 
ing  the  transverse  part  of  the  arch."  In  a  case  of  this  kind  it  was 
the  evident  extension  of  the  tumor  up  the  neck  and  towards  the 
trachea  which  made  Mr.  Jlolmes  think  that  the  ligature  would  prove 
beneficial,  and  the  residt  even  surj»assed  his  expectations,  the  patient 
H  being  alive  and  in  tolerable  health  five  and  probably  seven  years 
after  the  i>peration.  Tlius  !Mr.  Hcdmes,  considering  that  the  applica- 
bility of  the  distal  ligature  depends  largely  on  the  observed  growth 
B  of  the  tupior,  wouhl  think  ligature  of  the  subclavian  justiliabie  if,  in 
innominate  or  mixed  aneurism,  the  tumor  was  making  rajiid  jidvanee 
under  the  sterno-mastoid.     He  al.'^o  ilravvs  attention  to  the  importance 

I  of  estinjating  pressure  signs  as  indicating  extension  of  the  aneurism, 
as  evidenced  by  the  condition  of  the  veins,  the  breathing,  the  pupils, 
etc.  (p.  494). 
3.  WitL  regard  to  operations  on  the  right  side  in  eases  of  innomi- 
nate or  nnxed  innominate  and  aortic  aneurism,  opinions  vary  as  to 
whether  the  carotid  or  subclavian  should  be  tied  simultaneously  or 
whether  the  carntid  should  be  tied  first.     Mr.  Holmes,  whti  Imlds  this 

flatter  view,  evidently  thinks  tliat  ligature  of  this  vessel  may  be  suffi- 
cient without  any  consecutive  ligature  of  the  subclaA'inn,  unless  indi- 
CAtions  arise — e.g.,  tlie  manifest  growth  of  the  subclavian  portion  of 
the  sac,  or  the  eileet  of  compression  of  the  subclavian  in  dinunielv- 
ing  the  size  nr  tlie  pulsation  of  the  tumor. 
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Mr.  Holmes's  chief  reasons  for  preferring  ligature  of  the  caroti 

alone  as  a  first  step  are — I^a)  that  while  the  number  of  coses  of  si; 
luulUmeous  ligature  is  much  the  larger,  the  most  striking  instances 
successs  have  followed  ligature  of  tlie  right  carotid  alone  ;  (^)  in  eoii 
cases,  where  ligature  of  the  subclavian  has  l»een  also  resorted  to  bicrj 
the  aneurism  was  already  diminishing  and  becoming  firmer  after  liga 
ture  of  the  carotid  ;  (c)  the  simultaneous  ligature  of  two  such  vessel 
as  tlu'  carittid  antl  the  subclavian  may  be  a  v»'ry  formidable  n     ' 
ing  from  lliu  prolonged  dissection  and  difficulties  with  the  an 
{d)  as  ligature  of  the  left  carotid  has  proved  sufficient  iu  aortic  anei 
rism,  a  similar  step  should  be  tried  on  the  right  side  in  innominat 
aneurism. 

Mr.  BurwcU*  goes  a  good  deal  further,  and  thus  summarizes 
principal  points  which  he  believes  will  serve  to  guide  the  choice  of  th« 
surgeon.     Time  alone  will  show  how  far  each  is  reliable. 

1.  Fw  Litjature  of  Ijfft  Carotid. — Tumor  symptoms  upon  and  somt 
what,  but  nut  far,  to  the  left  of  the  middle  line,  and  rising  into  epi; 
ternal  notcli,  or  beneath  left  sterno*m.nsto!d.     [.^eft  venus  congestion  jj 
alteration   of  left  carotid,  and,  to  a  much  less  degree,  of  left  radiall 
pulse.     Paralysis  of  left  vocal  cord ;  obstruction  to  entnint«  of  air,] 
equal  on  both  sides  of  chest;  sometimes  alteration  of  left  pupil. 

2.  For  Liijntitrr  >if  R'njht  Curotld  and  Stihclnrldn. — Tum<^r  symptomi] 
on  right  ol  uviddle  line.     Marked  changes  in  right  radial  and  carotid 
jiulse.     Venous  congestion  <m  right  side,  affecting  first,  and  chiefly^ 
head  and  neck.     Afterwards,  with  increase  of  tumor,  right  arm  and 
chest  and  right  vocal  cord  may  be  paralyzed. 

Tumor  symptoms  on  right  of  and  upon  middle  line,  running  up 
sternoH'lavicuhir  joint  and  epislernal  notch ;  venous  congestion  oai 
left  .side;    alttTalion   uf  right  pul.^i'  (radial   and  carotid);   tracheiilj 
dyspnoea. 

Tumr»r  further  to  the  right,  and  lower  (second  space);  congfstiottj 
equal  on  both  sides;  no  marker!  difference  between  the  two  puUe?;^ 
heart  displacement,  chieHy  outwards. 

I're.'^t^ure  on  right  bronchus;  left  lung  perfectly  free;  with  puerile ^J 
respiration  and  perhaps  emphysema.  ^M 

With  liny  of  these  conditions,  changes  of  the  right  pupil  mav  be  ^' 
combined. 

3.  Dnuhtful  Signs  only  to  be  Read  by  Oui  Lujhl  of  other  SifmiiUjimi,-~\ 
Venous  congelation  on  tlic  left  side,  tracheal  dyspncea,  dysphagia. 

Another  interesting  and  unsL-ttJL'd  ques^tion  bearing  on  this  matterj 
of  ligature  of  large  ves.sels  near  the  heart  is  the  most  appropriat6 
material  for  ligature.t    While  it  is  probabie  that  ligatures  of  kan- 


*  //oe.  mipni  eit.,  p.  .128. 

t  S«e  also  the  renmrka  at  p.  431. 
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■garoo-tendon  and  ox-aorta  are  Buperior  to  eilk  or  catgut,  as  tho  above 
;e,  strong,  sIowly-absorlMug  Vmnds,  at*  tliey  dinuppear,  serin  to  leave 

ring  of  organized  tisisuc  behind  tlietn,  it  is  itjiprobuble  that  tiie 
greater  security  which  they  give  is  due  to  their  not  dividing  the  inner 
and  niiddb:?  cojits.  Mr.  Ilohiios*  jx^inls  out  tbiit  while  a  case  of  Mr. 
Barwell's  ^hows  that  the  ox-aorta  may  be  so  tied  as  not  to  divide  the 
inner  coat,  other  cases  show  that  this  ligature  may  produce  as  perma- 
nent and  coniidete  obliteration  as  any  eilk  ligature;  moreover,  a  case 
of  Mr.  Barwell's  proves  tluit  in  attempting  not  to  divide  tiie  inner 
coat,  the  surgeon  may  fail  to  close  the  veBsel  at  all,  a  serious  objection 
to  the  jiroposal  of  tying  arteriep  without  division  uf  the  inner  eoat. 

Facts  which  show  that  the  resort  to  Ligature  has  been 
justifiable. 

1.  Solidification  and  diminution  in  t!ie  size  of  the  swelling. 

2.  Diminution  of  puls*ation.  In  one  case  of  Mr.  Biirwcirs,ta  month 
after  simultaneous  ligature  of  both  arteries  for  innominate  aneurism 
the  swelling  again  i>egan  to  increase  and  the  solidifying  tumor  tti 
soften,  pulsation  also  recurring;  this  went  on  fur  al>out  two  weeks, 
when  the  swelling  again  solidified  and  decreased,  recovery  ultimately 
taking  place. 

3.  Improvement  in  dyspnam,  dysphonia,  and  dysphagia. 

4.  Regain  of  power  over  a  limb. 

5.  Expectoration  of  muco-purulent  discharge  which  has  been  accu- 
raialating  in  the  lungs  owing  to  interference  with  expiration  from 
pres-'sure  on  the  traehea. 

II.  IxTKonucTioN  OK  FOREIGN  BoDrEs  i.vTO  THE  Sac". — This  method 
%va8  originally  brought  before  the  profession  by  Mr.  Moore,!  who  in- 
troduced 26  yards  of  fine  wire  iron  into  an  aortic  aneurism.  No  relief 
followed,  inllatinnatiun  of  the  sac  set  in,  and  the  patient  died  five  days 
later. 

More  recently  Dr.  Cayley  has  published  a  similar  rase  in  wbicli  4U 
feet  of  wire  were  introdueed  by  Mr.  Hulke.  Some  relief  was  given  to 
the  pain,  and  some  eonsolidatinn  had  evidently  taken  place,  but  ex- 
tension followed  in  another  direction,  causing  urgent  tracheal  dy  spna-a. 
On  this  account  wire  was  introduced  u  second  time,  34  feet  being  got 
in.  Death  followed  nine  days  later.  Owing  to  this  material  being 
considered  too  irritating,  it  has  not  been  much  used. 

Other  surgeons  have  made  use  of  eatgut  and  horsehair,  but  with 


•  Land,  ifrd.  Record,  1S«5,  p. 63.  Mr.  Holmts  also  observes;  "Mr.  Bnrwell's liga- 
ture U,  no  doubt,  flnt  wh(;n  laid  on  a  tiibie,  but  when  tied  it  is  tiitrd  to  hoc  how  t(!4  :^liar(> 
e<l^G9i  vnn  lie  prevcntetl  Irom  )ni[iiiig;i[ig  on  llie  veHxel,  and,  if  ihey  do,  llity  will  prob- 
ably cut  ihe  ini<ldle  cont." 

t  Med.  Chir.  TranA.,  vid.  Iiviii.  p.  130. 

X  Med.  C/tir,  Trans.,  vol.  xlvii.  p.  120. 
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thcpc  less  irritating  substances  the  great  difliculty  is  to  get  much  inl 
the  sac,  as  tlicy  readily  bend  on  themselves  in  the  cannula.*  In  tli4 
euinnier  of  1887,  in  a  patient  of  Dr.  Pye  Smith's,  with  a  lar<£e  aortic 
aneurism  coming  through  the  chest  wall,  I  introduced  about  4U  fo 
of  hofgehair  by  means  of  an  ingenious  method  sugj.'fste(l  bi  iiu*  by  Pc 
Perry.  No  good  was  done,  the  patient  dying  shortly  after,  w<jrn  ot 
with  pain.  The  popt-mortem  examination  showed  tliat  the  ck 
formed  by  the  horsehair  was  too  localized  to  have  etTected  macb  ii 
the  huge  cavity  formed  by  the  aneurism. 

Another  method,  that  of  introducing  very  fine  needles,  is,  I  think,] 
more  deserving  of  trial.  Suggested  V>y  Mr.  Moore,  it  has  been  trie 
by  Mr.  Heath  and  Mr.  Puzey.f  The  former  made  use  of  it  in  a.  tm 
nintic  aneurism  of  the  subclavian,  where  ampuUltion  at  the  sliouldet 
joint  had  failed.  Three  pairs  of  sewing  needles  were  introduced  int 
the  tumor,  making  each  pair  cross  within  the  sac;  they  were  notwitl 
drawn  until  tliu  fifth  day,  by  which  time  considerable  clotting  ha 
taken  place.  The  aneurism  gradually  became  solid;  but  brouchiti| 
supervened,  and  the  patient  sank  seventeen  days  later.  Mr.  Puze 
followed  Mr.  Heath's  plan  in  an  aneurism  of  the  innominate-,  but,  n< 
apparent  effect  Uiking  place  at  the  end  of  four  or  five  days.  otb< 
needles  were  inserted  as  the  first  were  withdrawn,  but  at  differeal| 
parts  of  the  swelling.  This  procedure  being  carried  out  for  sever 
weeks,  the  aneurism  finnlly  almost  disappeared  behind  the  sler 
end  of  the  chivicle.  Unfortunately,  the  needles  set  up  some  chroc 
cellulitis,  septicaemia  followed  with  vomiting,  and  fatitl  rupture 
the  sac.  Mr.  Puzoy  tliinks  this  case  affords  a  warning  against  pushir 
this  treatment  too  far.  and  that  it  would  be  Itetter  to  wait  patientlj 
the  results  of  the  first  introduction  oi  tlie  needles  before  proceedii 
to  insert  ottiers. 

If  the  introduction  of  foreign  bodies  be  resorted  to,  antiseptic  pr 
cautions  J  should,  as  far  as  possible,  be  made  use  of.     The  followiuj 
directions  for  the  use  of  wire  are  given  by  Mr.  Moore  :§  "  Choose  wir 
which  is  stiff  enough  to  pass  the  cannula  without  bending,  but  so  tin< 
as  to  bend  e.^sily  when  pressed  against  the  wall  within  the  aneurisii 
Provide  a  straight  short  caianula  of  thin  silver,  sharply  pointed  at  on<i 
end,  ex]mnded  at  the  other,  ami  let  its  tube  be  somewliat  larger  thu 
is  suflicieiit  to  give  ready  pasi^age  to  the  wire.     Ia'I  there  be  also  m\ 

*  1  know  of  one  ctu^e  in  which  specinlly  prepared  verj  long  pieces  of  oiigut  wen 
inlrcHlticed  into  an  mwiirii'in  in  ttie  tveck.  At  the  p(vst-n)oricru  some  of  ihtae  vert 
found  lo  hitvc  paM«etl  on,  beyund  ilic  nnuiiridm,  intu  tlie  Hplenic  arterr. 

t  Art.  **  AcujMinclure,"  Diet,  of  Surg.,  vol.  i.  p.  2-5. 

X  Mr.  Hnllcc  in  Ills  cnse,  in  order  to  cleanse  the  steel  wire  thoroughly,  etc.,  and  thai 
lo  gel  rid  of  the  riskx  of  pyiewi.-i,  noakeil  it  for  twelve  lioiin»  in  strong  liqnor  polM*r: 
strii-t  anii.«ppiic  precautions  were  nsed,  incliiditig  the  poaaige  of  the  wire  beiweeo  ou^ 
iMiliziHJ  sponges. 

i  Loc  ifupra  eit.,  p.  135. 
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Ithicker  wire  which  fills  the  cnnnula,  and  is  flattened  at  the  end.  This 
\ia  for  use  as  a  probe-  Puncture  with  the  cannula  some  part  of  the 
I  aneurism  which  shall  not  he  opposite  to  the  preeunifd  situation  of  the 
aperture  from  the  artery.  Intnuluce  the  probe,  and  ascerlain  the 
position  and  size  of  the  arterial  ojjcning,  as  well  as  the  dimensions  of 
the  aneurism  itself.  This  would  deturmine  the  directions  in  which 
the  fine  wire  should  he  introduced  and  the  quantity  which  the  aneu- 
rism might  he  expecttd  to  hold.  Push  in  the  fine  wire,  direetinjr  its 
point  against  the  opposite  wall  of  the  sac,  and,  whilst  introducing 
more,  divert  the  end  of  the  cannula.     The  wire  must  bend  from  its 

I  fixed  extremity  in  a  curve  determined  hy  the  direction  given  hy  ihe 
cannula.  Continue  to  introduce  wire  and  to  move  the  cannula,  und 
coils  of  wire  will  be  formed  of  any  required  shape  and  in  any  part  of 
the  sac.  In  withdrawing  the  cannula  the  wire  must  not  he  suffered 
to  remain  in  the  pun<-ture;  if  it  rlid  no,  the  isf<ue  would  prohahly  he 
fatal  haemorrhage.  The  last  part  of  the  wire  must  be  puehcd  fairly 
into  the  aneurismal  cavity  with  the  flat  end  of  the  probe.  The  can- 
nula may  then  be  withdrawn  uikjo  the  prol>e,  on  the  removal  of 
which,  last  of  all,  the  skin  should  slip*  back  again  over  the  tumor,  nnd 
the  jiuncture  in  the  sac  would  not  correspond  in  that  of  the  i?kin. 
The  puncture  might  be  covered  with  collodion." 

III.  G.\L.VA.Nf>PUN«TUKE. — Tliis  method  hiis  for  its  object  the  pro- 

tductiun  of  clotting  without  the  risktj  and  difficulties  connected  with 
the  introduction  of  foreign  bodies.  Like  the  latter,  it  has  scarcely 
had  a  fair  trial,  btjing  too  often  not  mtu\e  use  of  till  the  size  attained 
by  the  aneurism  forbids  any  ho]>e  of  cure,  and  almost  of  relief. 

i  Points  to  pay  attention  to  — (1)  To  avoid  production  of  heat, 
pain,  an<l  sloughing  of  the  skin,  tlie  cvirrent*  used  should  be  a  com- 
jjaratively  weak  one.  As  an  ana-sthetic  is  not  iisually  required,  the 
time  occupied  may  be  considerable.  (2)  The  needles  should  be  of 
Bteel.  as  tine  as  is  consistent  with  perforating  the  tissues,  in  order  la 
diminish  pain,  hiemorrhage,  and  risk  of  Hloughing.t     (3)  To  avoid 

I  the  same  risks,  the  needles  should  be  insulated  within  about  i  inch  vf 
their  points  by  two  layers  of  spirit  varnish.  (4)  As  it  has  been  jjroved 
that  the  effect  of  electrolysis  oJi  blood  at  the  positive  pole  is  a  fairly 
firm  and  tenacious  dark  clot,  while  the  negative  rather  produces  a 
pinkish   frothy  suhaUjnce,  it  seems  wiser  to  connect  the   needle  or 

^m        *  Dr.  McC'all  Anderson,  in  a  mosl «iicce«iful  case  {Lancet,  1873,  vol.  i.  p.  '26]),  etu- 

^p   ployed  four  l<>  six  cells  uf  a  Stolirer'f*  baitery.     In  it  ca.<e  of  Dr.  Onl  {Luncel,  1880,  to], 

ii.  p.  460),  folioweij  by  temporary  benelit,  six  i<>  eighteen  cells  of  a  Fnveaux's  battery 

were  iise<l.     Dr.  Bob) Ian  (Jirii.  Med.  Jouni.,  1873,  vol.  ii.  p.  69.0)  aiude  iwe  of  five  to 

eleven  eel  It  of  the  same  battery. 

t  With  lhi«  object.  Dr.  Bastian  used  a  saiull  hare-lip  pin.  Dr.  Duncan's  niedleo^ 
u  made  by  Weiss,  seem  very  large. 

32 
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needles  introduced  into  the  sac  with  the  positive  pole,  while  a  larg^ 
sponge  wrung  out  of  warm  salt-water  is  connected  with  the  negative 
pole  and  applied  to  the  chest-wall  near  the  swelling.  (5)  A  sittinp 
8houl<l  not  be  prolonged  over  thirty  or  forty  minutes.  The  punctures 
had  host  be  dosed  by  collodion.  (6)  The  operation  should  not  he  re- 
peated tfio  soon,  time  being  allowed  for  all  local  reaction  to  cease  and 
for  consolidation  of  the  coagulura  to  occur,  which  often  takes  some 
time. 

Drawbacks  and  Dangers.— ( 1)  As  pointed  out  by  Mr.  Holmes, 
"  it  is  a  radical  defect  of  this  method  that  it  acts  by  inducing  '  paesive' 
congulntiun  i^f  blood  in  the  sac.  Hence,  it  is  inherently  uncertain, 
liable  to  cause  relapse  by  the  melting  of  the  coagulum,  or  inflamma- 
tion by  its  too  sudden  deposition.  Again,  it  is  very  liable  to  set  up 
inflsunmntion  in  the  walls  and  contents  of  the  sac.  Then,  too,  the 
neerlleti  .soiuetiiiies  produce  eschars  at  the  points  of  their  insertion,  and 
thus  give  rise  to  consecutive  haMnorrhage.  In  fact  the  cases  are  few 
in  which  a  perfectly  happy  result  h.ns  been  obtained,  but  some  of 
these  are  worthy  of  particular  attention. 

Amongst  these  is  a  case  of  Ciniselli  (Holmes,  loc.  mijrra  cit. ),  in  which 
an  aneurism  of  the  ascending  aorta,  quickly  increasing,  pushing  out 
the  third  and  fourth  ribs,  with  powerful  pulsation,  rapidly  diminished 
with  nuu'li  si^li(iificjition  after  galvano-puucture  for  forty  minutes,  tbc 
patit-nt  resuiuing  his  work  as  n  coachman  ten  weeks  later.  In  Dr. 
McCall's  case  the  aneurism  was  a  small  one,  about  3}  inches  in  diain* 
eter;  after  galvauo-puncture  on  throe  occasions,  the  swelling  was  only 
about  one-quarter  of  its  previous  size,  and  for  tlie  most  part  very  solid. 
In  a  ciige  of  Dr.  Carter's  {Lancet,  1878,  vol.  ii.  p.  761),  an  aneurism  of 
the  thnnicic  aorta  appearing  in  the  right  sub-clavicular  region,  and 
accuiHpanied  by  much  pain,  was  treated  by  galvano-puncture  on  three 
occasions  with  very  great  relief,  the  pulsation  becoming  almof^  imjier-  H 
ceptible  and  the  pain  disappearing. 

In  deciding  bt^wten  tlie  introduction  of  foreign  bodies  (*.«7.,  wire) 
and  the  use  of  galvano-puncture,  I  think  (1)  That  the  use  of  needles 
(p.  4lKi)  deserves  a  further  trial ;  (2)  That  there  can  be  no  doubt  as  to 
ithe  superiority  of  galvano-puncture  over  the  use  of  wire  or  catgut. 
Even  when  some  material  is  found  less  irritating  than  wire  and  not  so 
flexilde  as  catgut  or  horsehair,  and  therefore  more  manageable,  gal- 
vano-puncture will,  probably,  still  be  safer  and  more  resorted  to. 

It  is  clear,  however,  that,  if  anything  like  prolonged  relief  is  to  be 
given,  such  operations  must  be  resorted  to  at  an  earlier  date  than  has 
hitherto  been  the  case,  and  I  would  again  draw  attention  to  the 
remark*  at  p.  492  fa  point  to  which  attention  has  not  been  sufficiently 
directed),  that  surgical  interference  may,  in  cases  of  large  aneurism, 
do  more  harm  than  good  by  diverting  the  blood-current  from  Uie 
originaj  aneurism  into  some  outlying  and  unsuspected  se<y5ndary  sac. 
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CHAPTER  L 

REMOVAL*  OF  THE  BREAST  (Figs.  91,  92). 

Indications. — Tin.*  I«>}li»vving  iviiirtrk?  mast  lie  considered  to  refer 
to  that  moat  common  and  important  of  diseases — cart'inonra. 

As  recurrence  after  operation  is,  sooner  or  Inter,  practically  certain 
in  th<'  great  majority  of  ca8es,t  a  carefUJ  and  judicious  selection 
of  cases  is  of  the  utmost  iniportiim'e.  For  such  a  purpost;  cases  of 
carcinoma  of  the  breast  fall  into  the  three  following  groups: 

A.  OajjM  to  which  an  Operaiimi  is  allogdhrr  iinguited^  or  espednllt/  <fouht' 
fill  and  {in  innny)  dangcTinm. — (1)  The  very  aged,  e.ff.,  after  sixty  ;  not 
only  are  tljc  aged  less  healthy^  but  they  are  less  troubled  by  the 
cancer,  and  more  resigned.  (2)  The  unhealthily  fat  t  and  })lethoric. 
(3)  Habitual  over-eaters.  (4)  Tipplers  on  the  sly.  (5)  The  subjects 
of  a  confirmed  bronchitis,  and  weak  heart.  (6)  Subjects  of  decided 
albuminuria,  cirrliosis  or  diabetes.  (7)  Extensive  disease  of  the  skin, 
accompanied  by  scattered  tubercles  or  cedema,  and,  worst  of  all,  a 
brawny,  leather-like,  greasy  condition  of  tlie  skin,  with  firm  a'<lema 
and  open  sebaceous  glands,  approaching  the  condition  of  cancer  en 
cuiragse.    (8)  Quick  growth,  with  rapidly  increasing  fixity.    (9)  Supia- 

*  Owing  to  tlie  limitalion  or  m  j  space,  I  have  been  unnlile  to  deal  with  other  leta 
importanl  opemtJons  on  the  hreast. 

t  "As  cerlaiu  aa  uiiythtng  in  surgery"  (Sir  James  Paget). 

J  Sir  Jamea  Pan^t,  from  whom  weveral  of  the  aUtve  have  bepn  tnkerif  thiiR  writes 
(C7in.  LeeU.  and  Etaay*,  p.  14);  The  over-fnt  are  certainly  «  hnd  ehiss,  enpecially  when 
their  fatnew  is  not  liereditnry,  hni  may  l»e  referred  in  any  decree  to  their  over  eating, 
soaking,  indolence,  and  defective  exereiiun**.  Tlie  won<t  of  this  cliifl.o  iire  niirli  an  hare 
soft,  luotiie,  flabby,  and  yellow  fat,  and  I  think  yoit  may  know  lliem  by  their  it>ellie8 
beinR  jjendulons  and  more  prominent  than  even  their  thick  »nbcutftiieon?i  fitl  aecoiiiita 
for,  for  this  shape  tells  of  thick  omental  fat  and,  I  siiftpose,  of  d»'fei'tive  portal  circula- 
tion." Some  earlier  remarks  of  Sir  Jamts  may  here  be  quoted  :  '"  Such  pivijde  must 
be  carefully  managed;  not  fed  too  well  ;  not  kept  too  long  in  IkmI;  not  ttllowe<3  to 
retain  (heir  refuse  ;  and  mere  bigness  mriHt  not  be  taken  for  [>]ethora." 
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clavicular  diseage*  (10)  A  young  patient,  especially  with  a  volumi- 
uoua  brtmsl,!  a  rapidly  increasing  growth,  and  a  bad  iiimily  hiflory. 
(11)  Of  ooursf,  tlie  presence  of  carcinoma  eli?ewliere — tv/.,  uteroe— or 
secondary  deposits. 

B.  Cases  invhirh  an  Oj^fration  i»  indimlcd, — (1)  Cases  somewhat  ad- 
vanced in  life,  for  tlic  younger  the  patient  the  more  active  is  tlie  can- 
cer. (2)  Especially  if  patients  who  are  on  in  years  are  thin  and  dry' 
and  tough,  clear-voiced  and  bright-eyed,  with  good  pulses  and  diges- 
tion, and  no  cough  or  wheezing.  (3)  Small  breasts  and  little  fat.  (4) 
Where  the  growth  is  circumscribed  with  distinct  outline.  The  worst 
defined  tunmrs  are  the  worst  for  recurrencr.  (5)  WTiere  the  growth  i? 
very  hard.  The  "  stoniest ''  growths  are  usually  the  slowest.  (G)  Skin 
not  involved.  (7)  Absence  of  fixity.  (8)  Either  no  axillary  glands, 
or  but  very  few  involved.  (9)  Rate  of  progrees  slow,  and  faiuily  his- 
tory good. 

C,  Ciw«i)  in  which  on  Operntinn  i»  doubtful. — These  lie  intermcdiutc 
between  A  and  B,  both  as  to  general  and  local  points. 

Questions  which  the  Surgeon  may  be  asked,  or  which  he 
may  have  to  put  to  himself. 

1.  lluiL  ionij  will  inij piituiU  live  if  1  do  not  opt'nit€  f  This  can  only  l»e 
answered  ni>proxiiiiate]y  by  considering  tlie  ai?erapf.  duration  of  life 
from  the  earliest  discovery,  in  cases  of  scirrhus.  This  is  about  two 
years  and  a  half.J 


n 
n 


*  If  oilier  points  nre  fnvorable,  and  iTil  seems  jiislifinlile  on  accoiinl  of  pain,  thrc«i- 
ening  ulcemiion,  etc.,  to  give  lite  pnlienl  tenipornry  relief  by  tJie  renioTiil  of  the  lirwwt, 
enliirgeincnl  of  glnnds  here  nve*\  not  deter  the  eiirgeon ;  when  llie  ilittense  ha«  l«eo 
removed  below  fmni  the  bream  nnd  iheaxills,  llie^ipra-cIavicuJBrjflnnils  will,  I  belierr, 
be  foniul  U>  enlarge  Nhiwlv,  and  uh  the  npaee  wbit'h  n>ntiiini»  them  iti  t»rv;e.  ihev  do  not 
become  atlherent  qiiii-lsly.  I  liave  twice  within  the  last  four  years  operated  in  casn 
in  which  these  glniidii  were  slightly  inrolred.  In  one  the  patient  lived  three  yetn, 
in  llie  other  fuiirteeu  month!),  after  the  operntion. 

t  The  Inrgei-  and  the  more  vnHcnIar  the  l>reasl,  and  the  more  nbundiint  the  fct,  the 
more  diffiiiilt  will  it  l>e  to  mnke  certain  of  extirpating  not  only  the  growth,  lait  sIhj 
every  ntoni  of  the  breu.'^t. 

X  Mr.  Sibley  {AteJ.  Chir,  7V"n«.,  vol.  ilii.)  gives  thirty-two  mnmhs ;  Mr.  M.  Baker 
(ibid.,  vol.  xliii.)  gives  foriythree  motilhs.  Mr.  Ileck  {Iticl.  of  Sunj..  vol.  i.  p.  15.>|, 
apparently  quoting  from  Prof,  (iriw,  divides  (he  course  of  an  ortlinary  gcirrhtix  of  the 
breast,  unrelieved  by  treiitmenl,  into  tl>e»e  three  fitages:  Fir»l,  when  the  <]i»ease  if  liu- 
ited  to  the  breimt,  the  diir.ntioD  of  ihiM  lir^tfltnge  averaging  fourteen  niontha.  StwuBy, 
the  stage  of  the  skin  nnd  the  axillary  lymphnties,  taking  in  the  average  from  fourteen 
tn  tweivty  nionths.  Thirdly,  the  stHge  of  uloeration  and  general  infection  iwiwliy 
iNkiiig  froin  the  twentieth  to  the  twenty-seventh  month  to  olnse  the  caae  in  death.  In 
atrophic  !<c)rrln«»  the  siverage  duration  of  vases  not  nperHtwl  on  is  given  as  eightr-tno 
iiioniliK,  imlients  hfiving  lieen  known  to  Hurvive  fifteen  or  even  twenty  yeann.  With 
eiiceidiiiloid  rniifi'r  ibe  average  duration  i.-. under  a  year.  Even  after  removal  of  lli« 
breast  it  i-<Haid  tti  be  oiilv  sixteen  montim  and  a  half. 
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2.  How  hng  will  nhe  lire  if  I  donperntef  If  the  discovery  and  the 
operation  are  early  oni'S,  three  years  and  a  half  may  be  hoped  for,  in 
CUSPS  operated  on.  from  th('  first  disi-uvcry  to  tlie  t-loso.  Mr.  Sibley 
(loc.  mpra  ciL)  gives  fifty  three  nioutha ;  Mr.  M.  iJaker  fifty-five 
months. 

3.  What  tA  the  (tverape  dale  of  recurrence  after  nperation  f  About  a 
year.  Mr.  Sibly  give?  (he.  supra  cil.)  fourU-en,  Mr.  M.  Baker  thirteen, 
months.  If  anythinj?,  the  above  aveniges  are  probably  too  favorable; 
while  the  extremes  vary  from  two  months  to  ten  years,  more  than 
half  return  within  twelve  months;  about  two-fifths  return  in  .tix 
months. 

4.  WTiat  are  the  rinks  of  the  opernlion  it-ftelff  In  other  words,  wliatare 
the  risks  that  the  patient,  instead  fif  dyin^  in  one  or  two  years  of  the 
disease,  may  die  in  one  or  two  wpeks  of  the  operation?  In  most 
cases,  with  careful  after-treatment,  the  risks  are  slight.  The  deaths 
from  operation  are  mainly  due — (a)  to  septic  causes  and  blnod-pnison- 
ing — r.j/.,  erysipelas,  pyiemia,  etc. ;  or  ib)  to  hm^^-tnuibk' — r.fj.,  bron- 
cho-pneumonia. This  being  so,  the  mortality  formerly  given  has 
been  ranch  diminished  of  late  years  by  the  improvements  of  modern 
surgery.* 

Fresh  statistics,  to  bo  of  any  value,  will  be  required  uf  this  operation, 
performed  with  modern  completeness  and  with  strict  aseptic  precau- 
tion.'i  mainUvincrl  throughout. 

Reeisons  which  may  make  a  Patient  wish  for  an  Opera- 
tion beyond  making  a  mere  Prolongation  of  Life.— These  may 
be:  t.rt)  Relief  from  i}ain,t  which  othi^rwise  inemn.sps  daily  ;  the  mis- 
ery of  waking  every  day  to  the  consciousness  of  jin  incunilde  disease  ;| 

♦  Sir  JaniM  Paget  and  Mr.  Erichwn  gnve  10  jierceDt. ;  Mr.  Bryant,  6  per  cent. ;  Dr. 
Sletiejtarf,  giving  the  Htatislict)  uf  ofierations  [lerfurmed  from  1H73  to  187t>inone  of  the 
hmpitalH  at  Berlhi,  give*  a  morlality  vf  7  per  wtit.  wIktb  the  brea.nl  aloae  WM  re- 
moved, nnd  23  percent,  where  the  Ureant  wiw  rem<jved  .ind  the  axilla  deared  out  as 
well  <■  Lang.  Arch.,  Bd.  xxiv.  1S79).    These  Hlatistits,  nowadays,  require  revision. 

t  The  iinoerlainly  of  tlie  pain  atteiulnnt  ni)  cancer  of  the  hreaat  is  well  knirwii.  Al- 
njosl  a) ways  nlwent  for  the  first  yenror  more,  save  when  llie  liosoiii  in  Imndleii,  pnin 
mav  scarcely  be  present  from  tirsl  to  last.  Mnre  rre<]iiently  ufter  the  sibovn  ttittes  the 
patn  bectmies  increasingly  dull  and  liviivy,  then  ruore  and  more  hiiiciimtiiiK ;  finally, 
when  the  growth  is  iilceruting:,  '-i  lutt  hitrDinjj;  HeiiKattoii  is  i^ubsiituled  for,  i«r  uthlwi  to, 
(lie  l.-iHcinnting  pnin  (Paj^el,  Sur^.  Path.,  j)j>.  (1-lli,  li-17).  Thnu,  while  the  growth  is 
small  ami  can  li«  removed  with  gmxt  bo^ie,  the  patient  ref(]Ke»  operation  befau^  she 
cannot  believe  in  oancer  without  pnin.  Liiler  on,  when  eihe  Reeka  relief  from  her  pain, 
all  bo(>e  of  giving  permanent  relief  has  iu<i)ally  paused  away. 

J  Sir  C.  Beir*  vivid  picture  of  the  advanced  elage  of  cancer  of  the  breast  may  lie 
quoted  here.  It  Hliould  stir  up  in  every  mind  an  earnest  desire  to  secnre  earlier  oi>er- 
ations.  "The  genent  I  gondii  ion  uf  the  palienl  is  pitiable.  Stifl'ering  miicli  iHxiily, 
and  everything  mo*«t  frighllul  prejtent  to  the  Imagination,  a  continual  hectic  preys 
upon  her,  which  L»  nhown  in  increasing  emaciation.      The  counlcDance  in  pale  and 
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tlie  sometime  loathsomeness;  the  restlessness  for  cure  (Paget).    (&J 
The  return  of  Uie  disease  in  the  scar  is  often  less  greivous  Uian 
original  disease — i.e.,  the  iudur'ation,  ulceration,  excavation  a;     -'       ri 
and  less  marked  than  in  tlie  oreiist-tissue.*    (c)  Death  by  dt  ^ 
the  \i8cera,  these  being  unseen,  is  less  distressing  to  tlte  patient  Uii 
death  by  the  original  cancer  in  the  breast,  which  is  always  under  he 
eyp8.     (d)  TJie  patient  may  have  especial  reasons  for  wishing  to  lire' 
and  jict  about  in  comparative  comfort  for  a  year  or  so.f 

Operation  (Figs.  91,  92). — The  chief  objects  to  be  bore  in  mind 
throughout  the  operation  are — 

1.  To  get  away  every  atom  of  the  disease.— The  main  dilS* 
cuUies  in  securing  tliis  are — {a)  The  fact  tljai  while  cancer  may  bej 
actually  declared  in  the  tumor  only,  yet  the  whole  breast  is  in  a  pi^ 
cancerous  c<»ndition,  and  one  on  which  cancer  may  easily  superren* 
if  an  atom  of  the  gland  is  left  behind.  (/>)  Owing  to  tiie  amount  of 
fat  which  is  often  present,  it  is  very  difiicult  to  make  sure  that  erery 
particle  of  gland-tissuc  has  been  removed,  especially  when  the  paiti 
are  obscurtHl  witli  blood. 

2.  To  remove  entirely  the  lymphatic  tract  between  the 
breast  and  the  axilla. 

3.  To  clear  out  the  axilla. — This  should  be  done  as  a  regokr 
tiling  in  every  case  of  cancer  of  the  breast,  whether  any  glands  can  be 
felt  or  no. 

I  The  pttrts  having  been  well  cleansed,  including  the  axilla,  and  this 

tnxiows  with  t  alight  Itwlen  hu« ;  tbr  fmlnrv*  have  become  pioched,  the  lip  mai  m» 
triU  »!ightlT  lirid  ;  the  piils«  is  frequent;  (he  pMUs  are  severe.  Id  the  herd  toaen 
the  [win  is  «ilin((ing  or  shnrp;  in  ih«  ex|Kwe(1  siiHkoe  it  is  banting  an)  son-  Pkio^ 
nice  thoK«  of  rhrutnatioin,  extend  over  the  bodv,  wpeciallj  lo  tb«  back  and  lower  \*A 
of  the  spine;  the  hips  and  sbotilders  are  subject  to  iheK  p«ina.  SucRMTeiv  tW 
glnmls  of  the  axilla  atxl  thow  above  tb«  claTicle  beoome  diseaaed.  Severv  pains  ilMHt 
down  the  arm  of  the  affeote^l  side.  It  swells  to  an  aJanuiitg  degree  attd  betuOMt  ibk 
movable.  At  length  there  is  naii)<ea  and  weakaen  of  d igestioo ;  a  tickling  oongk 
tre»cs  her ;  wvere  atitcbcs  strike  thrwigh  tbe  cidc ;  the  paJaa  bgcwM  rapid 
fluttering,  th«  Mirflkcc  oadaTerooB,  the  breathing  anxioos^ and  so  abc  aioka  "  ( Jfai-  Ohir< 
IVoiu.,  to!,  xii.  p.  32S>. 

*  While  this  iit  correct.  loivl  recurrence,  as  b^ng  ooaataatlj  Tisibta  Utiaad^wiitta 
br,  the  patient,  is  nitich  to  be  deprecated.     Ifonlv  is  was  more  the  aisloia  la 
Terr  widelj  and  deeplv,  and  wiihont  aUempling  much  primary  luucn  (^  AoSji, 
recurrence  would  be  almoat  unknown. 

t  Thu»,  in  a  caae  mentioned  br  Sir  B.  Brodie  '.LetL  tm  f^alk.  mmd  Strg^  f,  9H9» 
declined  at  6rsi  to  openUe  on  a  ladj  with  a  ccirrhos  of  the  bivavtoa  tbe  fmiatef 
ating.    In  a  few  weeks  tbe  patient  returned,  ba^ng  In  1hiv« iIm  b««MBl  ni(in4,llM^ 
her  life  being  mtdered  aiore  romfonable  and  acCire,  aba  asigbt  acoosBpnT  m  asdi^ 
an  onlj  dao^hter.    The  operatiiKi  was  9iiccew>faUy  perforaied,  and  at  tbe  aad  «f  t«» 
Tear*  the  patient  died  of  scoi>Ddarv  pleuritic  edinioo. 

I  Importaai  poinu  in  the  prrliminanr  trattaaem  are  regolatiag  tbe  patieat's  dicSf*- 
ting  rid  of  her  reluie,  and  treauug  anv  broochiti*.  hovercr  aligbt  tbia  vmj  wear  la  ha 
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space  shaved,  the  patient's  neck  and  abdinnen  well  protected  with 
mackintoshes,  the  arm  is  carried  away  from  the  Bide  and  an  elliptical 
incision  is  made  from  a  point  close  to  the  sternum,  j>a8sinir  lilon^;  the 
lower  border  of  the  breast,  and  then  somewhat  upwards  tovrnrdM  the 
axilla.  An  assistant  standing  opposite  to  the  surgeon  now  draws  up 
the  breast,  wliile  the  surgeon,  taking  the  edge  of  the  cut  akin  with  liis  left 
finger  and  thumb,  dissects  this  off  in  a  downward  directi<jn  till  he  is 
well  W'low  Uie  lower  limit  of  the  breast*  8|)encer  Wtll's  fnrceps 
being  applied  to  any  spouting  vessels,  an  assistant  makes  i?])onge- 
pressure  on  this  ftu|>,  ami  draws  tfie  breast  somewhat  down,  while  the 
Burgeon  makes  another  elliptical  incision,  starting  fr^im  the  sisme 
point  as  the  first,  but  passing  u|)wards  along  the  upper  limit  of  the 
breast,  and  then  descending  somewhat  to  meet  its  fellow  just  below 
the  t<^ndon  of  insertion  of  the  pecktralis  major.  While  the  breast  is 
drawn  downwards  by  the  assistant  who  ia  making  pressure  on  the 
lower  flap  to  prevent  bleeding,  the  surgeon  raises  an  upper  flap  in  the 
eame  way  as  the  lower,  taking  care  to  get  above  the  upper  limit  of  the 
breast,  and  in  either  case  keeping  the  point  of  the  knife  t*)ward8  the 
akin  and  not  towards  the  breast,  but  not  sufficiently  so  to  make  ''  but- 
ton holes." 

Opportunity  may  be  taken  here  to  refer  to  these  elliptical  incisions, 
and  tlie  flaps  which  are  raised  thereby,  I  am  strongly  of  opinion 
that  the  way  in  which  they  are  often  planned  and  carried  out  is  not 
only  futile,  but  highly  perilous.  What  is  far  too  often  done,  is,  Vty 
means  of  eueh  elliptical  incisions,  to  include  the  nipide  antl  a  very 
slight  m.argiu  of  skin  on  either  side.  The  breast  is  then  quickly  re- 
moved without  any  due  precaution  aa  to  getting  above  and  beluw  its 
limits;  the  wound  comes,  without  any  trouble,  excellently  togullier; 
nothing  could  look  better  at  the  lime,  but  in  a  few  months  the  disease 
inevitably  reappears.  I  believe  that  we  should  do  much  better  in 
these  days  of  anti8ef»tic  surgery  and  .skin-grafting  if  we  reverted  to  the 
ftncient  method  of  deliberately  swee])ing  away  the  whole  breast  and 
all  tJie  akin  over  it.  But  aa  this  proceeding  requires  too  much  cour- 
age, ogpecially  in  the  theatre  of  a  large  hospital,  to  allow  of  its  ln-ing 
adopted,  at  all  events  at  present,  the  surgeon  should  tiikc  care  tbiit  he 
does  not  fall  into  the  opposite  extreme  for  the  sake  of  turning  out  a 
neatly  Jinished  operation.  The  elliptical  incisions  should  be  carried 
very  wide  of  the  nipple,  close  to  the  lower  and  upper  limits  nf  the 
breast,  and  the  flaps  should  be  retlwtcd  well  beyond  the  breast  limits. 
Jfo  skin  that  ia  even  doubtful  should  be  hesitated  over  for  a  moment, 

*  Wliile  the  snrgeon  mn»t  Kelbevoml  the  breast  so  as  to  makeenre  of  removin"  all 
of  it,  lie  shouil  not  onrry  his  knife  fnrtJier  <lown  ttinn  i;*  nee<ifiit,  fUherwise  iJiscJuirges 
vill  p«iokei  here,  and  may  Lr»Tel  btickwanlti  aruund  ibu  riba,  pointing  at  the  angle  of 
tiie  scapula  (p.  507). 
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Ill  cases  of  any  standing,  all  the  skin  over  that  half  of  the  breast, 
which  the  cancer  is,  had  hetter  go.  It  may  be  answerer!  to  thig  that 
thtrn  will  be  a  wound  left,  gaping  more  or  less  widely.  This  objection 
can  be  met,  to  a  large  extent,  by  following  the  steps  detiiiled  l>elow. 
But  if  a  gaping  wound  has,  after  all,  to  be  left,  while  it  does  not  look 
8o  well  at  the  time,  it  will  give  a  far  better  result  afterwards. 

Beiiring  on  the  above,  the  following  remarks  may  be  quoted. coming 
a^  tliey  do  from  one  who,  in  his  day,  had  a  vast  experience  of  cancer 
of  the  breiist,  the  late  Mr.  C.  Moore,  of  the  Middlesex  Hospital.* 

'' TaUL'ht,  without  doubt  by  foregoing  fnilures,  our  surgical  ances- 
tors adopted  a  nietliod  of  operating  wliiclt  might  well  have  been 
expected  to  prove  effectual  against  a  local  recurrence  of  the  disease. 
They  transfixed  the  base  of  the  mnmma,  and,  raising  it  with  ligatures, 
swfpt  oiX  the  wb(>]e  organ,  together  witit  all  the  skin  that  covered  it. 
Tlu'  proceeding  liad  a  barbarous  apj^earance  enough,  but  it  was  prom- 
ising, and  if  their  knowledge  of  the  disease  had  led  the  fturgeons  of 
the  time  to  adopt  it  before  the  skin  was  hojielessly  infiltrated,  they 
must  Ijave  met  witb  more  success  than  they  appear  to  have  done. 
PostpoaiiJg,  however,  all  operation  until  the  skin  was  bmwny  and 
filled  with  tubercles,  and  the  deeper  textures  were  involved  without 
limit,  they  failed  too  often,  with  even  such  extensive  cutting  as  tlifv 
aditpted,  to  comprehend  the  entire  disease.  It  was  a  mistaken  kind- 
ness which  led  to  a  change  of  this  mode  of  operating.  Undt-r  the 
influence  of  a  clergyman,  who  expresswl  what  nnist  have  been  a  pre- 
vailing horror  at  such  Amazonian  surgery,  the  practice  was  changed 
to  an  ineisiun  in  the  integument,  which  was  reflected  in  flaps,  and 
brought  togL'ther  again  in  flaps,  after  the  ren)Oval  of  the  canreroui 
tumor. 

*'  There  would  have  been  no  dinjinution  of  suffering  by  this  pro- 
longation of  the  operation,  and  what  was  gained  by  it  in  nentnesswas 
lost  in  life.  With  the  remains  of  the  lireast,  as  well  jis  in  their  own 
texture,  the  fln]>s  enfolded  fragments  of  diseased  .<:ubstance,  and  can- 
cer »<Kni  reappeared.  It  was  an  operation  proper  to  innocent  tunmrB, 
which  can  l<e  reinov<*d  without  the  needless  mutilation  of  extirpating 
the  breast,  but  was  quite  inajipliunble  to  cases  of  mammary  cancer." 

The  incisions  having  been  made  as  directed,  widely  fteparnted  froiB 
each  other,  the  flaps  eleared  off  till  the  limits  of  the  breast  above  and 
below  and  at  the  sternal  and  axillary  emls  are  clearly  detinea^all 
freely  bleeding  points  secured,  the  surgeon  proceeds  (Fig.  91),  with  his 
finger  or  the  handle  of  the  scaljtel,  to  strip  the  breast  from  off  the 
cellular  layer  which  unites  it  ti>  the  pectoral  muscle.  Two  precautions 
shoukl  Ijie  tiiken  here;  (1)  to  define  the  lower  border  of  the  muscle, 
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otherwise  it  is  very  easy  to  strip  up  enme  of  tlie  fibres  of  this  muscle 
also  as  well  as  the  breast  over  it ;  (2)  to  remt'inber  that  when,  as  is 
often  the  case,  this  muscle  is  Hoft  iiml  probably  fiitty,  it  is  very  easy 
to  detach  some  of  the  filires  even  when  the  brensi  is  not  lullurrcnt  to 
the  muscle.     If  it  bo  found,  especially  in  a  case  of  any  duration,  that 
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^  the  cancer  has  involved  any  part  of  the  muscle,  any  fasciculi  should 
be  cleanly  removed  from  their  al^rnnl  to  their  axillary  attacbinenls, 
cutting  across  them  at  these  points,  and  s^trippinjt  them  up  cleanly 
with  a  director;  any  muscular  vessels  which  need  it  are  now  tied. 

The  breast  being  removed,  any  remaining  bli.t'dinp  points  sboulcl  be 
secured,  and  it  may  be  here  said,  once  fur  all,  that,  in  removal  of  a 
breast,  vessels  will  be  met  with  chiefly  at  the  four  following  points: 
(1)  In  the  cut  edges  of  skin  ;  (2)  coming  tlirougb  tbc  jiectonilis  major  ; 
(3)  at  the  outer  edge  of  the  ]»ectf>rjiHs  mjijnr,  i-nming  through  lije  ser- 
ratus  magnus  ;  (4)  at  the  axillary  end  of  the  incision,  branches  from 
the  external  mammary  and  sub-scapular,  this  latter  being  usually  the 
largest  of  all. 

The  wound  left  by  the  removal  of  the  breast  being  covered  over 
with  lint  wrung  out  of  1  in  4U  carbolic  solution,  the  surgeon  should  in 
every  case  of  cancerous  breast  prolong  his  incision  into  the  axilla 
along  the  lower  border  of  the  pectoral  major,  nml  thenci'  tiirough  the 
skin  ui>  to  the  biceps,  so  as  to  expose  the  cavity  freely.  A  few  light 
touches  of  the  knife  open  the  deep  fascia,  and  tbc  tip  of  the  finger 
thfU  loosens  the  glands  and  furtber  explores  the  cavity.  During  this 
stage  the  arm  is  drawn  more  and  more  above  the  patient's  head,  so 
as  to  open  out  the  axilla. 
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Not  only  every  gland  that  can  be  fell  or  seen  should  be  removed, 
but  also  every  atom  of  fut  thut  can  be  got  out  of  the  axilla.     In  \h» 
BubsUince  lie  lymphatic  glands,  which  otherwise  will  be  surely  left^ 
behind,  and  l)y  its  removal  a  source  of  tedious  euppuratioo,  which 
ahvavH  lialik-  in  fiillow  on  disturbance  of  fat,  will  be  avoided. 

Ill  renu»ving  the  fat  and  glands  after  loosening  them  and 
th«'in  with  the  finger,  stoel  director,  or  blunt  dissector,  everythii 
whi<-h   fcM'ls  liku  a  )><Mlielt>,  everything  which  does  not  shell  awayl 
qiiitkly,  sliuuld  be  dividfd,  below  a  pair  of  Spencer  VVells'  forcep*,^ 
and  the  ujiper  end  tied,  or  secured,  if  preferred,  with  double  chrotuic- 
gut  ligatures  passed  with  an  aneurism-needle.  ■ 

Ev<'ry  jMveauliiin  must  be  taken  not  to  rupture  tlie  axillary  vnii,^ 
an  accident  best  avoiiled  by  remembering  its  position,  by  using  no 
sharp  instrument,  and  working  without  any  undue  tearing  or  force. 
The  large  subscajvular  vein  nearly  always  requires  ligature,  and  if 
thi.H,  or  any  other  branch,  is  torn  away  close  to  the  axillary  vein,  an 

Fto.  9S. 
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aeoidi-nt  which  here,  as  in  branches  of  the  internal  jugular,  ic  not  M I 
all  uulJkoly  to  hapjwn  if  undue  force  is  iu;ed,or  if  the  parts  are  m«d« 
adherent  by  growtJi,  most  embarrassing  haemorrhage  will  take  plaee. 
This  is  only  to  be  met  by  taking  up  the  aperture  with  a  l^atore  aroond . 
it^  if  this  be  feasible,  or  by  ligaturing  the  vein  above  and  bdow. 
Wlien  tlie  axilla  seems  to  be  thoroughly  cleared  out^  atteotion  iiivb4  i 
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still  be  paid  to  the  following  pointe:  (a)  The  edges  of  the  pectorulis 
major  and  minor,  ae  glands  are  met  with  here  between  the  two  mus- 
cles (Fi;r.  92) ;  (b)  the  under  surface  of  the  pectorals  ;  (>)  the  apex  of 
the  axilla.  To  reach  enlarged  ghuids  in  either  of  these  two  latter 
situations,  both  pectorals  must  be  divided  near  their  insertions,  com- 
pletely if  necessary.  Such  a  step  will  cause  additional  hannorrha^e, 
probably  from  the  long  thoracic  and  muscular  branclius,  and  will 
call  for  thorough  drainage  and  greater  attention  still  to  ki'e]iing  the 
wound  sweet.  It  is,  however,  far  better  t*.)  face  these  than  to  run  the 
risks,  inevitable  otherwise,  of  leaving  mischief  behind  which  the 
surgeon  will  never  again  have  so  favorable  a  cJianee  of  attacking,  or  of 
doing  harm  to  the  large  vessels,  by  working  in  the  dark. 

If  at  any  stage  of  cleaning  out  the  axilla  the  axillary  vein  is  so 
embedded  in  the  malignant  deposit  that  this  cannot  be  removed  with- 
out taking  away  a  part  of  the  vein  also,  thi.s  may  be:  dime  without 
hesitation,  two  chromic-gut  ligatures  being  first  applied.* 

Tlie  wound  is  now  thoroughly  ."ponged  out,  all  hiemorrhage  finally 
arrested,  and  due  drainage  provideil  for.  In  doing  this  it  is  often  ad- 
visable not  only  to  pass  a  drainage-tube  from  end  to  end  of  the  wound, 
but  also  to  puncture  the  lower  flap,  if  this  is  large,  near  \ti>.  attached 
border,  and  to  bring  out  liere  another  drainage-tube,  with  one  end  in 
the  axilla,  otherwise  tension,  and  burrowing  of  discharges,  which  may 
travel  round  to  the  buck  along  the  ril>s,  recpiiring  fresh  administra- 
tion of  anaesthetics  and  free  openings,  are  very  likely  to  occur. 

Due  drainage  being  provided  for,  the  surgeon  st'cs  how  far  he  will 
be  able  to  close  the  wound.  And  without  describing  an  easy  case,  I 
would  say  at  once  that  it  is  often  possible,  by  paying  attention  to  the 
following  details,  when  the  arm  is  brought  down,  to  unite  a  wound, 
perhaps  completely,  in  which  any  attempt  to  close  the  edges  appears 
at  first  quite  hopeless.  To  begin  with,  a  very  large  number  of  sutures 
should  be  used,  upwanls  of  twenty-four  iterha]>3  in  a  widely  gaping 
wound,  so  that  the  ten.sion  shnll  hv  <lititributed  as  evenly  as  iiussible 
over  a  large  number  instead  of  falling  heavily  upon  a  few.  Secon<lly, 
Sir  J.  Lister's  leaden  button-suturesf  should  be  used  wherever  much 


*  In  two  cmes  in  which  I  whb  cotnpelied  to  remove  a  portion  of  the  axillary  vein 
b«twe€n  two  ligatures,  the  r««uilin>f  cederaa  wnd  trouble  were  iimcli  less  lliari  I  ex- 
pet' te<i ;  in  one  ciwe  thejr  could  ucurcely  l>e  said  to  uct-nr  at  all. 

f  These  «re  oval  disw*  of  lead  from  1  inrh  to  I]  tiirh  loiij;,  perforaled  in  the  centre, 
atid  having  the  two  Hides  inmetl  up  in  th*^  farm  of  projecting  wiiigx.  They  are  iipjilted 
a*  foUown:  The  free  end  of  ii  Ktoiit  piece  of  wire  is  passwl  through  the  hole  in  a 
button,  and  secured  by  twisting  it  round  the  wingH ;  the  other  end  of  the  wire  In  then 
threaded  on  a  needle,  which  is  m:i(le  to  enter  nnd  emerge  an  inch  cr  more  al)ove  and 
below  the  margin  of  the  wonnd;  the  wire  \h  then  thrende<l  ihrongli  n  hole  in  a  second 
bntton,  and  when  two  ar  tliree  mwh  p."iirn  of  bnttouM  are  in  pliioe,  each  pair  is  [iressed 
£ru}ly  against  the  flaps  by  an  u&iiistant,  while  the  surgeon  twlfit«  the  wire  round  the 
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the 
point  of  Ow  ihovkla-,  tbc 
rveolT  m  potriMg.  md  to  oMct  tfccv 
three  f  po>»    w^  at  the  lower  hm6er  of  1^ 
aid  of  tbe  dininogr  tobe,  and  bcfciiid  the  aziBB. 
tiio  ami  and  Cmcoiiu  aie  dint  n,  to  dMt  oa  n 
powder  owr  tbedbovand  palm,  capcmlly  nlfctn  the 
and  the  sidn  ddkate,  owinf  to  tha   iniftatiaa  of  the 
wfakh  is  thoa  drat  in. 

I  prder  to  heap  nj  pntiwifa  aa  nmeh  |nwpprf  up  as  posBihle.  aai 
toTDcd  on  the  aottnd  aide,  thtta  fiMtfiteHag  dninafe  fracn,  and  eadr 
of  tbe  axniAry  end  of  the  wonnd  viMve  eeilnlar 
niDcfa  opened  op. 

of  the  Need  of  Removal  of  the  Whole  Bretflt, 
•ad  of  Ctoarii^  oat  the  AxOla  in  Every  Gaae  of  Ouiotf.— Ii 
win  h€  fpMhered  from  the  abore  acooont  that  I  here  folknr,  and  wold 
aJpiw  oihcfs  tn  foHow,  Mr.  Banksk.  whose  views  on  this  matter  faavt 
ao  dearly  and  Tigvtoasly  pot  fbrwaid.^ 
It  id  only  r%ht  to  remind  my  readerB  that  Atm  views  hare  bem 


to  ■•  to  kMp  IW  Hildh 
titkam  HMHB  Ib  ••  nks  iJte  put^  l^  Mnia  ban 
•««r  a  flnHi4wiUb  MvfcsB.  Bod  the  riik  of  tkc 
•  BtA  MmLJfmrm.^  ISSl,  toL  iL  p.  1138; 
(Mi,U8f7,mLi);  Xw.  Hed  Otr. /ova^  1883. 
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lately  criticized  with  much  ability  by  Mr.  ButUn.*  Wliile  I  am  well 
aware  of  the  weip^ht  that  is  due  to  liiso|)iiiion  as  that  of  u  very  bi^h 
authority  on  inalijrnant  dist-ase,  the  following  are  uiy  reasons  for  tlif- 
foring  frotii  him  : 

Mr.  Bunks  holds  moat  strongly  that  in  every  ca.se  of  cancer  of  the 
breast — <1)  The  whole  breast,  the  skin  t)ver  it,  the  fascia  over  the  pec- 
toral muscle,  and  (if  at  all  6ua|)icious)  the  fibres  of  this  muscle  should 
\ye  nmoved.  (2)  The  axilla  should  be  cleaned  out  whether  any  en- 
larged glands  c«n  be  felt  or  no. 

Mr.  Bullin  (toe.  mpra  cit.,  p.  376)  considers  that  (A)  the  practice 

f  removing  the  whole  breast  in  "theorotically  and  praelieully 

rong."  and  again   (p.   ;i7r>),   he  l)elieve8  this   wholesale   method   of 

ting  cancer  of  the  breast  "  to  be  unscientific  and  needlessly  cruel 

many   women.''     Amongst  his  reasons  ]»ut  forward   with   much 

ability  and  carefulnetis  for  preferring  a  more  partial  operation  art — 

1.  With  regard  to  recurrence.    "Certainly,  in  the  vast  majority 
of  instances,  there  is  nothing  to  lead  one  to  believe  that  tlie   new 
growth  arises  in  the  outlying  lobuletji  of  t!ie  nnimniary  gland,  or  in 
ny  remains  of  the  jiarenchyma  of  tjje  gland."     If  this  view  be  cor- 
ed, it  must  be  allowed  tliat  extensive  operatiions  with  a  view  of  re- 
oving  all  tJie  breast  are  needless,  and  deserve  Mr.  Butlin's  condem- 
ation   quoted  above.     But  with  our  ignorance  as  to  how  exactly 
cancer  recurs  in  the  breast,  can  it  be  said  to  be  correct?     1  venture, 
with  all  respect,  to  hold  a  totally  different  opinion  on  this  most  car- 
dinal point.     I  hold,  with  Dr.  Creighton,t  that,  in  tlie  great  majority 
of  cases,  cancer  liere  is  a  disease  of  a  l>reast  becoming  obsolete,  or 
actually  so;  that  one  result  of  this  is  that  the  atrophying  acini  become 
Bi>  dJ.<<ordered  as  to  allow  their  epithelium  to  escape  into,  and  infect, 
I       the  surrounding  connective  ti.ssue.     Though  the  exact  way  in  which 
^■this  disbandment  of  the  epithelium  is  started  is  unknown,  it  is  a  most 
^^ important  step,  the  connective  tissue  of  people  aftf?r  middle  life  being 

Iunable  to  rehist  the  encrnnchnunts  of  epithelium.  |  It  is  this  which 
not  only  may  start  a  carcinoma,  but  which  makes  it  so  difficult  to 
prevent  it«  recurrence,  unless  l>y  early  and  complete  operations,  be- 
cause the  connective  tissue  goes  widely  beyond  tlie  breast. . 
On  this  account,  beUeving  that  the  whole  breast  is,  in  the  great 
majority  of  cases,  in  a  cctuditiou  to  become  carcinomatous,  ancl  that 
thus  partial  operations  are  liable  (especially  when  the  coarse  fat, 
which  is  often  so  abundant,  and  the  hitniorrhage  in  the  ot)eratiun.sare 
remembered)  to  leave  behind  potential  foci  of  diseirse,  I  consider  that 


*   Ofier,  Surg,  of  Mnl  Dij>.,  p.  375  rl  xrif. 

t  Conlrib.  to  the  Phytid.  and  Pathol,  of  the  Bre  int. 

X  Oth«r  iostaaces  are  seen  in  the  lip  and  penis. 
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nioro  whoItKulp  nixrutiont  arc,  in  llicse  days  of  modem  surgery, 
itiVfrNd  of  "  unvcivntSflc  hihI  m<flU-gHly  cruol  to  many  women." 

'i,  VV'Uh  r<«)(»ird  to  the  severity.  There  can  be  no  doubt  that  the 
luiiro  I'Xlt'huivp  oncriitii»ji«  iir«'  iUv  more  severe.  I  doul>t,  howevfr. 
very  Kln>n>(ly  wlw-(hor,  at  \Uv  pn-seut  day,  with  earlier  operation*,  a 
wlm^  Hi'U'ction  and  |>rr|iuration  nf  cat<f8,  with  the  antiseptic  precautions 
nt  our  (itinntaml,  aided  by  ttubseiiut'nt  skin-graitine.  the  mortahtr 
wlllbt' larm'ly  inoren(*ed.  If  tlicre  must  be  an  in  -  'he  gnritir 
of  lln<  dlwsi*"'  for  which  tlie  rit^k  ii«  nm.und  the  obj-  is  ia; 

nuwl  not  bi»  forgotten. 

H.  The  mu^lation.      All   will    a£;ree  with  Mr.  Butlin  wl 
writ**,  p.  I^**-.  "  I  belii've  it  atVivts  women  much  more  thsn  we,) 
•v<M)  Uiry,  tn>rbMp«,  are  inclined  to  admit,  and  it  is  not  imprabdhif 
tmv  nniitui^t  Kcwnd  cauneA  which  k*<ithcan  to ooDceai  theptCMBecif 
M  tumor  of  the  breast  vuUil  lon^  aftw  tbepetSod  rt  which  tt  — yhof 
AiUy  W  r>>movnl."  While  thi9  is  «  matttr  which  ma«tbe  wuuuwhiPy 
nHtH^mberiHi,  anvi  its  oxphuMitioo  writhed  with  due  nMrocaer  whoi  i 
»uryevH\  u»  iiK*ltnvd  to  bk«»*  his  patient  for  havinf 
wuMv  I  UMiklh«lWMlh«t«iidi 

Ift  Mt  lh»  opwOka  itttil  the  actthif  m  of  the  sbmmA  Mape  ud  Ibt 
iiiiww»ftnrm  nf  pern,  inil  thrt  in  thr  wiii^iiiiwi  l»«wh  i|)  i  iif  ifcf 
>tHmwy  »f  <— fwr  httis  amd  th»  fcBBi  i  ef ' 

Iki  illwtn  If  0ttlTW#c«dMth«vh<llvniHMLiMCaa«ft  Ml* 
Vtfawrhiiiiy»it»HMtt»<iriDKefwwi;I>itiii-hit^»ciaJ><»br 
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CHAPTER  II. 

PARACENTESIS  AND  INCISION  OP  THE  CHEST. 
RESECTION  OP  RIBS. 

PARACENTESIS  AND  INCISION  OF  THE  CHEST. 

Indications  for  iuterference  in  pk'iiritic  eflusions.  Bt-fore  intorfcrmg 
openUively,  the  surgeon  has  two  jjoiiitH  tu  coiisiLlcr.  I.  Whether 
fluid  is  present.  II.  Whether  it  is  purulent  or  not.  My  space 
will  imly  allnw  of  my  «lo»liiig  with  the  secontl  of  these  points. 

II.  Is  the  fluid  purulent  or  not?  The  iioportance  of  cleoring 
up  tliis  point  is  manifeHt  from  the  fact  that  if  pus  is  jvresent  it  is  very 
rarely  absorbed  ;  it  iniiy  burst  into  the  lung,  may  burrow  about, 
making  its  way  externally,  causing  hectic,  caries,  and  lurdaceous 
disease. 

A.  Exploratory  puncture  (vide  mtpra).  A  large  hypodermic  syringe 
end  needle  should  be  used,  absolutely  clean,  pervious,  and  the  needle 
eufficiontly  Inng  and  not  too  flexible.  A  grooved  needle  should  never 
be  trusted  to.  It  is  readily  plugged  by  a  peUet  of  fat,  and  thick  pus 
will  not  flow  along  it. 

B.  Presence  of  pyrexia  and  hectic.  This  is  not  always  reliable. 
FuUadee :  (it)  They  may  be  uywetxt,  or  little  mnrked,  in  empyema, 
especially  in  long-ytanding  cases,  the  alteration  of  the  pleura  or  the 
degree  of  tension  preventing  absorpti<m.  (7/)  Well-marked  pyrexia 
inay  be  present  in  serous  effusions;  thus,  in  these,  the  evening  tem- 
perature may  reach  101°.* 

C  The  aspect  of  the  patient.  The  tint  is  often  anaMuic  and  earthy 
in  long-st.inding  empyema,  and  the  finger-ends,  especially  in  cliildren, 
clubbed.f 

D.  Age.     Empyema  is  common  in  children  |  and  young  adults. 

E.  Rigors.  These  are  often  slight,  irregular,  and  may  occur  only 
towards  evening.     In  children  they  are  often  absent  Ihroughont. 

F.  Any  preceding  disease.  Empyema  is  not  un frequent  after  scar- 
j3et  fever,  measles,  childbirtli,   ]iyuMiiia,   small-pox,  and    e8])ecially 

typhoid  fever.   The  on.setof  the  empyema  is  most  insidious  and  often 
overlooked.    If  a  jiatient  during  convalescence  seems  to  go  buck,  loses 


*  In  1886  I  Uip|>ecl  the  chesl  oFuneof  our  stiidpnts,  iimtcr  the  care  nf  Dr.  PveSmith, 
whrwe  letniierature  was  103".  Tin;  fluid  was  bcrjun,  iiiid  ufler  the  single  a-spiralion  a 
ffWKl  recovery  took  place. 

t  "  If  a  child  he  He«n  wilH  general  pallor  nnd  finger-clubbing,  one  ought  to  think 
of  eni|>ycma  rallier  thnn  of  lh«  other  c.niises  of  ctiit>J>trvg — viz,  chronic  bone  diseaes, 
bronchiectu«i<>,  and  cungenilnl  heart-disease"  {Barlow). 

X  In  children  the  pleum  seemx  to  hnve  a  tendency  to  form  pu«i  (Goodhart). 
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his  appetite,  any  embarrassment  of  the  breathing  must  be  at  once 
looked  for,  ami  empyema  fius|>octt'd. 

G.  (Edfuia.    Tliia  ie  often  absent,  though  pus  is  present. 

H.  Other  signs,  especially  in  children,  must  be  remembered — vi« 

unexplain<^d  and  oljstinnte  diarrha'u,  pmafiation,  Pto. 

Treatment  of  Non-purulent  Serous  Efiusions.— Qucstic 

of  operation.     If  niedicul   treatment — e.g.,  absorbents  and  diuretic 
counttT'irritalion,  dry,  nutritious  diet,  etc. — fail,  two  questions  arisei 
A.  Whiit  i.s  tlie  danger  of  leaving  the  lluid?    B.  What  is  the  ri£.k 
paraeentesis? 

A,  Danger  of  leaving  the  fluid. 

1.  There  is  the  risk  of  sudden  death  when  a  large,  quiet  effusioii 
persists.* 

This  risk  is  greatest  in  left-sided  etfusions  which  displace  the  heal 
and  cause  bending  of  the  inferior  vena  cava. 

2.  There  is  the  risk  of  the  lung  ln-ing  more  and  more  tied  down  b]j 
adhesions— c.y.,  when  uiucli  lymph  lias  formed. 

3.  There  is  the  risk  of  engorgement  of  the  sound  lung,  especiall] 
if  the  patient  is  submitted  tn  a  chill. 

4.  Tht,Te  is  tiie  risk  uf  slow  pus-formation,  especially  in  a  patiei 
much  let  down,  where  the  effusion  is  secondary  to  some  other  disc 
and  where  such  a  csiae  gives  the  history  of  a  chilL 

B,  The  rinkif  of  jinracciitc^ijn, 

1.  Shock.  This  is  especially  jvrobable   in  delicate  patients  trith  & 
nervous  dread  of  the  operati(m. 

2.  Syncope.  A  special  cause  of  this  is  perhaps  alteration  of  the  p 
eition  of  tlie  heart  and  large  vesst*ls  by  reTnovnl  of  tlie  support! 
fluid. 

Dr.  Moxon  showed  that  the  effect  of  the  effusion  varied  wit!) 
side  aflected.     Thus  an  elfusion  into  the  right  chest  not  only  pusb« 
the  heiirt  over  to  the  left,  but  also  compresses  the  right  auricle,  and 
shuts  ofl'  blood  from  the  heart,  thus  tending  to  produce  syncope  fron 
cardiac  ana-inia.     Effusion  on  this  side  also  tends  to  make  later 
pressure  on  the  inferior  vena  cava,  which  is  the  more  readily  bent 
over,  as  it  has  just  passed  through  a  rigid  ring.    Effusion  into  the  lefl 
chest  drives  the  heart  over  to  the  right,  aud»  pressing  on  the  left  auricle,! 
distends  the  right  side  of  the  heart,  by  impeding  the  passiige  of  ihij 
blood  into  the  left  ventricle,  and  thus  tends  to  bring  al>out  syncopt 
from  cardiac  plethora.     There  is  also  a  tendency  for  the  right  lung  tc 


*  I  Ihink  il   is  Dr.  Cliflbrd  Allbatt  who  records  the  case  of  a  girl  who  had  bteo 
brought  to  the  AililenLirooku  Hi^s[iita)  with  a  lurge,  qitiul,  seroiia  eiiiuiion.   HnTiimp4j 
out  of  the  cnrt  wliicli  liad  brought  her,  she  vnan  wulking  uluwly  ucrus.-<  (he  gnc«Q  iu  frotitJ 
of  the  hospital,  wlieii,  witliuut  u  vry  or  a  stagger,  i^he  vnm  seeit  to  full  deiul. 
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become  cedematous  and  crepitant,  owing  to  its  being  engorged  with 
blood. 

3.  Embolism  from  detachment  of  clots  in  the  pulmonary  veins. 
That  this  is  a  real  risk  is  shown  by  a  case  of  Sir  B.  Foster's,  in  which 
clota  dislodged  from  the  right  pulmonary  veins  caused  embolism  of 
both  renal  and  iliac  arteries,  with  a  fatal  result  from  albuminuria,  sup- 
pression of  urine,  and  gangrene. 

Both  2  and  3  may  perhaps  be  prevented  by  not  drawing  off  all  the 
fluid,  and  drawing  it  off  slowly. 

4.  (Edema  of  the  lung.  This  is  an  undoubted  danger.  Shortly 
after  the  tapping  (the  effusion  being  usually  a  large  one),  urgent 
dyspnoea  comes  on  with  frothy,  serous  expectoration  rich  in  albumen. 
Death  usually  takes  place  in  about  twenty-four  hours.  Dr.  Duffin's 
explanation  of  this  is  probably  the  correct  one.  The  compressed  lung, 
after  the  removal  of  a  large  effusion,  corresponds  to  a  limb  after  the 
use  of  Esmarch's  bandage — i.e.,  the  vaso-motor  nerves  are  paralyzed ; 
thus,  when  the  lung  expands,  sudden  stress  is  thrown  on  toneless  ves- 
sels, hence  the  transudation  of  sero-albuminous  fluid,  equivalent  to  the 
oozing  so  common  after  removal  of  the  bandage. 

Indications  for  Paracentesis  in  Non-purulent  Effusions. 

1.  Threatened  failure  of  the  heart's  action,  shown  by  the  failing 
pulse,  the  extremities  growing  cold,  etc. 

2.  In  all  cases,  and  at  any  date,  when  the  fluid  is  bo  copious  as  to 
compress  the  opposite  lung.  The  base  of  this  should  be  carefully 
watched,  and  expectoration  noted. 

3.  In  all  cases  where,  with  a  large  effusion,  there  have  been  one  or 
more  attacks  of  orthopnoea.  Relief  will  be  most  emphatically  called 
for  when,  with  this  history,  the  patient  lives  some  distance  off,  when 
he  is  no  longer  young  and  the  chest  no  longer  yielding,  or  when  the 
opposite  lung  is  at  all  oedematous. 

4.  In  all  cases  in  which  a  pleuritic  effusion,  occupying  half  one 
pleural  cavitj',  has  existed  three  or  four  weeks,  and  shows  no  sign  of 
progressive  absorption. 

Paracentesis  for  Serous  EfiFusions. — Site  of  puncture.  This 
is  decided  by :  (1)  Physical  signs.  (2)  The  result  of  the  exploring 
needle.  Common  sites  are :  (a)  The  sixth  space  in  front  of  the  pos- 
terior axillary  fold,  a  spot  which  has  the  advantage  of  being  thinly 
covered,  and  where  the  ribs  are  well  apart,  (b)  In  the  seventh,  eighth, 
and  ninth  space  behind,  in  the  scapular  line.  The  eighth  space  is 
here  very  frequently  used. 

The  patient  being  turned  somewhat  over  on  to  his  sound  side,  if  he 
can  bear  this,  and  brought  to  the  edge  of  the  bed,  or,  if  he  must  be 
raised,  so  supported  that  he  can  be  readily  lowered  in  cage  of  faint- 
ness,  the  surgeon,  having  seen  that  the  spot  chosen  for  puncture  ig 
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cleansed  from  any  poultice  debris,  etc.,  and  that  his  aspirator  is  thor- 
oughly clean  and  in  good  working  order,  fixes  his  nail  just  above  tlie 
lower  rib,  and  holding  the  needle  so  that  it  connot  penetrate  too 
deej^ly,  pluDgog  it  Btraight  into  the  jileural  cavity,  and  brings  his 
needle  into  connection  with  the  vacuum.  If  the  skin  is  very  thick, 
and  the  needle  Blender,  it  is  well  just  to  make  a  puncture  with  a  scal- 
pel-point.    In  either  case  it  is  the  skin-wuund  which  pains. 

The  following  practical  pointB  should  be  remembered:  (1)  Not 
to  catch  the  needle  on  a  rib,  a  mistake  wliich  is  easy  when  the  ribs  are 
close  together.  (2)  To  be  sure  and  enter  the  chest  ca\dty,  a  tluckened 
pleura  or  false  membranes  Bometinies  interfering  with  this.  (3) 
Avoiding  injury  to  the  lung,  by  not  plunging  the  needle  in  too  deeply, 
or  by  guarding  the  point  when  it  has  entered.  Usually  the  lung  is  at 
a  cunsiilerable  dist^incv,  but  when  the  collection  is  a  localized  one, 
this  acddont  may  easily  takt.'  place.  (4)  The  tluid  should  not  be 
drawn  off  too  quickly  or  completel}'^ ;  if  successive  vacua  are  required, 
the  Inter  exhaustions  should  not  be  too  complete.  The  patient  should 
always  V)e  warned  against  making  any  sudden  movement  or  deep  in- 
spiration. If  the  flow  slope  suddenly,  it  may  be  due  to  a  kink  in  the 
tube,  or  to  a  pellet  of  lymph  jilugging  the  needle.  The  flow  should 
always  be  stopped  at  once — (n)  if  tlie  patient  faints,  tliig  being  due 
sometimes  merely  to  tlie  withdrawal  of  a  large  amount  of  fluid,  some- 
times to  the  consequent  displacement  of  nscera  ;  (h)  if  any  blood  sud- 
denly appears  in  the  fluid,  this  coming  usually  from  the  rupture  of 
vascular  adhesions,  more  rarely  from  a  wound  of  the  lung  ;  (c)  if  an 
irritating  cough  is  set  up,  this  being  due  sometimes  to  the  unfolding 
of  a  temporarily  compressed  lung. 

Wla-n  the  needle  is  withdrjiwn,  the  puncture  should  be  at  once 
closed  with  collodion  and  iodoform. 

If  an  nniesthetic  is  asked  for,  it  may  generally  be  safely  given  with 
attention  to  the  precautions  given  below  (p.  516).  But,  as  a  rule,  the 
pain  is  so  momentary  that  this  is  not  needful,  I  have  been  disap- 
pointed with  the  results  of  injection  of  cocaine.  With  a  nervous 
patient  the  spot  may  be  marked  by  a  freezing  mixture  of  ice  and  snlt, 
or  with  the  ether-spruy.  A  little  stimulant  should  be  given  before  and 
after  the  operation. 

EMPYEMA. 

The  frequency  of  this  in  chihiren*  has  been  already  alluded  to. 

At  this  time  of  life  the  prognosis  is  good,  as  the  lungs  are  free  from 
mnrlii<J  changes.  The  formittiou  of  pus  may  be  very  rapid  at  this 
early  stage  of  life,  pus  being  present  by  the  fourth,  fifth,  or  seventh 


*  Out  of  forty-fnnr  and  sixteeo  consecutive  cases  of  pleuritic  efiinion  at  Qresl  Or* 
mood  Street,  Dr.  Barlow  found  twenty-seveii  und  Tourteeii  to  be  puruleat. 
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day.  The  importance  of  this  is  considerahle.  With  jhib,  lynijih  is 
present  also,  ancJ  thus — («)  the  jjleuni  is  soon  altered,  thickened,  and 
less  prone  to  heal ;  (J>}  tlie  lunsr  heoomes  tied  down ;  (c)  the  druinage- 
tube  is  readily  blocked;  (</)  this  lymph  leads  to  subdivision  of  the 
cavity,  and  so  to  ditficulty  of  thorougji  drainage  and  obliteration.  All 
tliis  sliows  the  neeessity  of  early  and  free  iiici.sion. 

Another  important  jioint  is,  tliat  pus  in  the  pleural  cavity  is  fre- 
quently localized  and  encysted  in  children.  This  is  not  uncommon 
in  the  middle  third  of  the  thorax,  the  ]ms  being  limited  above  by  ad- 
hesions, and  below  by  the  fixing  of  the  lower  lube  to  the  chest  wall. 
Thus  at  this  spot  loud  bronchial  breathing  and  modified  resonance 
may  be  present  Finally,  in  children  small  multiple  collections  are 
not  uncommon. 

The  surgeon  will  very  likely  be  asketl  the  question,  whether  the  pus 
need  be  withdrawn,  if  it  will  not  be  gradually  absorbed.  The  chances 
of  this  are  extremely  small,  and  the  risks  of  k-.tving  it  very  great. 
They  are — (a)  external  perforation,  leading  to  the  untavornblc  residts 
of  insufficient  drainage,  caries,  and  amyloid  disease.  The  most  likely 
sites  are:  In  front,  above  and  below  the  nip])lp;  antero-Iaterally,  in 
the  fifth  t*pace,  just  outt^ide  the  rib  cartilages,  (h)  Lung  perforation, 
leading  to  gangrene  and  hectic,  {r)  Tuberculosis,  if  the  l.»elief  is  cor- 
rect that  an  old  empyema,  even  if  caseated  and  inspissated,  is  still 
infective. 

Treatment  of  Empyema. 

A.  Simple  Puncture  with  Aspirator  or  Fine  Trocar.— This 
is  seldom  curative.  It  is  justiliable  in  a  few  condition.s — {n)  if  the 
patient  is  very  young  or  very  timid  ;  (b)  if  the  collection  is  very  small, 
or  multiple ;  {c)  if  the  ]>jiticnt  is'  healthy,  the  pus  sweet,  and  the  re- 
filling slow;  (t/)  ]junctures  may  "coax  pus  to  the  surface"  (.Good- 
hart).  Patients  thus  treated  should  be  watched  for  some  tiuje.  In  a 
few  cases  preliminary  aspiration  is  very  useful — e.g.,  in  very  large  era- 
pyemata  of  sudden  formation.  Here  a  free  incision  may  be  lollowcd 
by  urgent  dyspntra  from  displacement  of  viscera. 

B.  Sub-aqueous  Drainage. — This  method,  formerly  much  in 
use,  is  now  rarely  seen.  One  end  of  a  long  piece  of  india-rubber  tubing 
is  introduced,  through  a  large  cannula,  into  the  chest,  while  the  other 
end  dij»*!  into  some  antiseptic  solution.  Atlr<int(ujcs ;  (1)  The  method 
is  simple  and  little  painful.  (2)  The  tube  is  usually  well  tolerated, 
and  (if  secured)  follows  the  movements  of  the  patient.  (3)  The 
drainage  can  be  made  gradual  and  adapted  to  the  expansion  of  the 
lung.    (4)  It  is  readily  converted  into  a  siphon  for  washing  out  the 

Kche^i.     I  look  upon  this  last  as  of  very  doubtful  advantage,  believing 

^  that  if  the  pus  is  fetid  a  free  opening  should  be  made  at  once,  and  if  the 

pus  is  sweet  washing  out  is  meddlesome  and  risky.    The  disadLttntayea 
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arc — (1)  The  tube,  necessarily  small,  is  easily  blocked,    (2)  Vlcerap^ 
tion  soon  takes  place  around  the  tube,  and  thus  air  enters,  or  the  tal 
slips  out.     It  is  allowable  in  children,  or  in  very  nervous  patient^,] 
where  the  collection  is  not  great  or  of  long  sUinding,  and  the  lung ' 
therefore  be  able  to  expand  gradually. 

C,  Incision. — This  is  the  method  most  frequently  required, 
cially  in  aduiti*,  when  the  pus  is  thick  and  caseous,  when  it  is  fetid^l 
and  when  it  re-accumulates  after  aspiration  quickly.     The  adrantaptt^ 
are,  the  free  drainage  which  it  gives,  and  the  facilities  for  washing  out 
tlie  pleural  cavity  (if  this  is  required).     The   disadcniiUitfn  arv,  it 
severity  and  the  tendency  to  close.     The  question  will  often  ai 
whether  a  single  or  a  double  opening  is  required.     A  ningle  opming  ia 
usually  sufficient  in  children  and  in  young  adults,  owing  to  th< 
healthy  condition  of  the  parts,  and  the  natural  tendency  to  oblit 
enition  of  the  cavity.     The  sites  usually  chosen  are  the  eighth 
ninth  space  in  tbe  scapula  line,  or  in  the  same  spaces  anterior  to  and  i 
below  the  scapula  angle.     I  prefer  the  latter  in  adults,  as  the  chief 
part  of  the  opening  is  anterior  to  the  latissimus  dorsi,  an  incision^ 
through  this  niuscle,  in  adults,  having  certainly  the  risk  of  cat 
oozing  afterwards,  which  may  be  very  serious  in  a  weakly  patienLl 
A  doitble  njitniug  is  occasionally  required — e.g.,iu  very  large  cavitiesii 
adults,  when  the  pus  is  fetid  ;  when  the  case  is  of  very  long  8tanding| 
when  the  ribs  are  very  close  together ;  when  the  pus  is  jiointing  hig 
up  and  anteriorly,  and  thus  the  drainage  is  inade<juate. 

The  Chief  Pointe  of  Importance  in  Incising  an  Empyema 

are  the  lullowing:     Aniongst  tlie  first  will  arise  llje  question  of  givirig^n 
an  anaesthetic.    Speaking  from  an  experifnoe  of  tliiriy-one  cases,  ii^| 
twenty-seven  of  which  an  anaesthetic  was  given.  I  believe  that  an 
anaesthetic  may  be  safely  given  in  the  vast  majority  of  cases.    On  the 
whole,  I  think  that  chloroform  is  the  most  suitable,  on  account  of  thel 
greater  struggling  (undesirable  with  viscera  displace*!  t,  Uie  dyspna>a.l 
from  the  mucus  set  up,  and  the  subsequent  brouchitis  after  eliier,  batj 
I  am  certain  that  the  way  in  which  the  atuesthetic  is  given  is  of  tnortf 
importance  than  the  aniesthetic  itself. 

Of  tlie  twenty -seven  cases  alluded  to  abtive,  I  have  only  known  fatdi 
results  follow  the  ansrathetic  once — a  case  of  large  empyema  with  pyo4 
pneumothorax.    The  heart  was  displaced  to  the  right  side,  the  fece  < 
and  lips  somcAvhat  cyanotic,  the  extrenuties  cold,  and  the  pulse  almost 
imperceptible.    Although  the  dangers  of  an  anaesthetic  were  put  before 
him,  the  patient  insisted  on  having  one  administered.     On  the  whole, 
I  thought  ether  the  safest,  because  of  the  condition  of  the  poise.    It 
was  administered  carefully,  but  caused  coughing.    The  pus  was  thuj 
sucked  into  a  bronchus,  up  into  the  trachea,  and  tlience  drawn  dom 
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to  the  oppoeite  lung,  causing  death  rapidly.  Artificial  respiration 
expelled,  during  exi>iration,  pus  from  the  trachea. 

As  this  patient  was  almost  morihund  before  the  operation,  I  now 
much  ro^ret  the  ji'ving  of  an  anjesthetic.  It  wouUl  doubth'SH  have 
been  wiser  to  have  refused  one,  and  trusted  to  minimizing  the  shock 
by  exhibiting  a  stimulant,  and  hy  a  rapid  operation.  A  year  hvtcr  I 
was  asked  by  ray  old  friend  Dr.  iroodhart  to  operate  on  a  somewhat 
similar  case  in  Cliniral  Ward.  Thin  patient  was  also  young,  and  tljere 
was  here,  too,  u  communication  with  the  lung,  tlie  pus  being,  in  this 
caae,  aho,  fetid,  but  the  pulse  was  good  and  there  was  no  cyanosis. 
Chloroform  being  given,  the  empyema  wa.«  incised  by  Mr.  Nicholson, 
the  clinical  assistant,  under  my  supervision.  Chloroform  in  this  case 
was  taken  well,  the  discharge  quickly  became  sweet  with  iodoform 
dressings  frequently  renewed,  and  the  patient  made  a  rapid  recovery. 

The  injection  of  cocaine  is  worth  a  trial,  l»ut,  as  I  have  stated  above, 
it  has  disappointed  me.  While  an  ana'sthetic  is  only  really  neces-sary 
where  two  openings  have  to  be  made,  or  where  a  rib  is  to  be  resected, 
yet  iti<  udininislration  in  cnpable  hands  is  usually  so  safe  that  I  always 
make  use  of  it. 

Tije  patient  being  supported  over  the  edge  of  the  bed  or  UMe,  partly 
rolled  over  on  to  the  sound  side,  or,  if  this  is  impracticable,  being 
suitably  propped  up,  the  surgeon,  having  clean.'ied  the  part,  fixes  a 
finger-nail  just  on  the  upper  margin  of  the  lower  rib  in  the  space 
chosen,  and  makes  an  incision  down  to  the  muscles  for  li  to  2  inches, 
just  above  Ids  nail.  This  incision  having  exposed  the  muscles,  a  steel 
director  is  driven  through  into  the  chest-wall,  care  lieing  tiiken  not  to 
plunge  it  too  deeply.  A  pair  of  dressing-forceps  is  then  run  along 
the  director  and  opened  widely  both  horizontnlh'  and  vertically. 
Owing  to  the  gush  of  pus  which  is  now  violently  expelled,  it  is  well 
to  throw  a  piece  of  lint,  out  of  carbolic  solution  (1  in  *2t>))  over  the 
wound,  while  the  pus  is  escaping.*  The  opening  is  next  thorouglily 
dilated  by  one  or  two  aseptic  fingers,  and  the  size  of  the  cavily,  Lhe 

*  Occastonnflj,  if  the  patient  strung] en,  air  \s  drawn  into  the  plenrxl  cavity  after  the 
escape  of  the  pus,  and  then  is  esjwlleti  into  the  connective  liasiie  of  lhe  wonnfl,  con- 
stitnting  enipliysetuB.  This  will  nil  pass  offspontaneotisly.  I  have  very  recently  met 
with  a  case  of  inucli  more  tnnrkctl  emphywemu  nniler  llie  following  cotidilinns ;  lieing 
asked  hy  my  colleagne  Dr.  PiU  to  incise  the  chent  of  a  child  who,  after  lobar  pneu- 
monia of  the  right  lung,  had  mpidly  developed  einpyemii  on  lhe  name  aide,  I  noticed 
tlist,  after  the  uaunl  inciflion  at  llie  angle  of  the  sctipiiln,  lhe  usual  violent  oiitgosli  of 
pus — itjsclf  free  from  blood — wuw  immediately  followed  by  fn>thy  blood  imd  u  inarkeilly 
enipbysematoiis  condition  of  the  wound.  I  believe  tliiit  here  the  lung- tissue,  dutii!ig«! 
by  previous  inflammation,  had  ^ivcn  way  when  the  pressure  of  the  flui(J  npnn  it  was 
removed.  A  few  days  later  it  was  cvi<!ent  that  the  lun^  had  become  adherent  around 
the  incimon,  which  communicated  freely  with  an  opening  in  it^  and  that  the  cinphy- 
sema  had  Hubtdded.     The  case  did  well. 
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proximity  of  the  lung,  and  the  degree  of  grnnulation-fonnaUon  aOl 

investigated.     A  large-sized  drainage  tube  is  then  iuBcrted,  and  care- 
fully secured  in  skti.     One  of  the  simplest,  and,  at  the  same  lioje,  attj 
entirely  efficient  plan,  is  to  pass  two  loops  of  silk  through  the  out 
t'lid  of  tlie  tul)e  with  a  needle,  knot  these  loops,  and  then  place 
them  bundles  of  gnuze  strips.     After  a  few  days  a  smaller  si/^p,  of  ili 
shape  (on  a  large  scale)  of  a  tracheotomy  tube,  may  be  worn 

Hif'niorrhngo  during  the  operation  is  usually  slight,  and  gives  nc 
anxiety  afterwards.  If  any  point  give  trouble,  resisting  ligature,  aft* 
picking  up  the  tissues  with  Spencer  Wells's  forceps,  a  pair  of  Xlieae  left 
on  for  twenty-four  hours  will  probably  meet  the  case,  or  a  bit  of  a  rib 
quickly  resected  will  give  access  to  the  bleeding-point.  The  imjior- 
tance  of  not  cutting  through  a  tiiick  muscle  like  the  latissimus  dorsil 
has  already  been  alluded  to  (p.  516). 

The  opening  must  lie  sufficient,  and,  if  there  is  any  doubt  al>ot 
this,  a  part  of  a  rib  should  be  resected  without  hesitation,  especially 
where  these  are  very  close  together,  or  where  the  pus  is  foul  (ridt 
infra,  p.  521). 

If  the  question  of  washing  out  the  caNnty  arise,  probably  from  the 
discharge  being  foul,  it  should  be  remembered  that  this  proceeding, 
however  gently  done,  has  occasionally  brought  about  grave  and  eveaj 
falal  results  very  suddenly.    Whether  these  have  been  due  to  absorp-j 
tion,  reflex  nervous  disturbance,  or  to  dislodgment  of  thrombi, 
uncertain,  but  it  is  beyond  question  that  in  several  cases  symptoma 
of  impending  coUjipse,  and  even  death,  have  followed  on  ^vashing  outi 
an  empyema,  and  that,  too,  in   a  patient  who  is  well  on  in  convalM-j 
cence.   Again,  it  cannot  bo  too  strongly  insisted  upon  that  fcetor  call 
for  a  freer  opening,  not  for  washing  out.    If,  however,  it  is  decided  to] 
ni;tkc  use  of  injections,  dilute  and  bland  ones — e.g.,  Condy's  fluid— i 
shuuld  be  used,  and  these  should  be  run  in  with  a  funnel  and  tubing,] 
and  not  thrown  in  witli  a  syringe,     A  long   period  of  drainage  i«| 
often  needed  in  adults,  while  in  children   the  tube  can  be  quickly, 
shortened.     In   both   sufficient  tubing  should  be  retained  to  keep 
the  opening  patent,  as  long  as  any  discharge  remains. 

During  the  prolonged  after-treatment  everything  should  be  donej 
to  improve  the  geuerid  health.      Change   of  air  is  here   a  C4inlinal 
point,  first,  getting   the   patient   from   his   room,   then   outside  the 
house,  and  lastly,  if  possible,  to  the  seaside.* 

*  "Last,  Kod  most  iniporUnl  of  all — iinrortunalely  for  hoapital  patients  a  treatmeoC 
thrit  cnnnitt  often  be  iitilizet! — oomfs  yfiu-gale  air.  Any  seaside  air  is  beneficial,  bol, 
vrenliier  and  seiLion  [Permitting,  I  du  not  believe  there  is  any  comer  of  Ensland  m 
qitifkly  restorative  to  t-tiildren  witJi  empyema  as  that  in  which  Murspite  and  Brwd- 
Btain?  lire  sitTinted  ;  «nd,  perednally,  I  set  more  store  by  a  change  of  this  kind  ."ifter  the 
first  three  or  four  week?<  hu?e  piKied  than  in  any  continuation  of  anllaeptic dressings" 
(G<X)dliarl,  /.>w«.  of  Children,  p.  345). 
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L  point  of  no  small  importance  in  the  after-treatment,  esppcially 
in  young  subjects  with  flexile  spines,  is  to  encourage  early,  Bystem- 
atic,  deep  breathing,  and  gymnastic  exercises,  and  ihuf  to  promote 
ex]>ansion  of  the  chest,  and  so  to  niininiize  that  sad  sequi-hi  of 
empyema,  irremediable  lateral  curvature. 

Before  leaving  the  subject  of  the  operative  treatment  of  empyema, 
a  few  words  should  be  said  about  the  dressing  of  these  cases.  This 
should  be  strictly  antiseptic  from  first  to  last.  The  spray  is  advisable 
in  hospital  practice,  but  not  essential  if  strict  attention  be  pai<l  to 
more  important  details — i.e.,  cleansing  the  parta  incised,  disinfection 
of  instruments,  Inking  care  th«t  the  pus  escapes  under  an  antiseptic 
atmosphere,  p.  517,  a  sufficiently  free  opening,  adequate  drainage, 
abundant  dry,  aseptic  gauze  dressings,  changed  twice  perhaps  in  the 
first  twenty-four  hours,  and  then  daily  for  the  first  week.  Later  on, 
when  the  patient  is  going  aAvay  to  the  seaside,  he  can  easily  be  in- 
structed to  remove  and  cleanse  daily  the  short  piece  of  drainage-tube 
which  keeps  the  external  opening  patent,  and  to  apply  over  the 
sinus  a  dressing  of  boracic-acid  lint  and  carbolized  tow,  with  n  pinch 
of  iodufurm  dusted  on. 

Complications  of  Empyema  and  Reasons  for  Cases  not 
Doing  Well. 

1.  Persistent  septic  condition,  in  spite  of  two  openings,  free  drain- 
age, etc. 

2.  Tubercular  disease. 

3.  Lung  mischief  on  the  opposite  side— e,</.,  broncho-pneumonia, 
bronchitis. 

4.  Long  duration  of  the  case  before  it  came  under  active  treatment, 
a  free  incision  being  dcferreil.  nr  as]iiratinn  dallied  with. 

5.  Caries  of  the  ribs.  JIultiple  spontaneous  openings,  with  burrow- 
ing sinuses  beneath  the  skin. 

6.  Age.  From  the  feebler  powers  of  repair,  and  the  more  rigid 
condition  of  the  chest  as  life  advances. 

7.  Siz^  of  the  empyema.  The  smaller  and  the  more  localized  the 
collection,  the  better  the  prognosis. 

8.  Collection  of  pus  forming  in  the  opposite  pleura, 

9.  Mr.  Godlee  {Did.  of  Surg.,  vol.  i.  p.  4.'>!))  reminds  us  that  a  curious 
complication  of  septic  cases — viz.,  cerebral  abs<;esH — has  l)cen  noticed 
in  a  sufficient  number  of  instances  to  make  it  impossible  to  overlook 
the  possible  association  of  one  with  the  other.  Judging  from  Dr. 
Fagge's  remarks  on  thoracic  disease  as  a  cause  of  cerebral  abscess 
(Prin.  and  PracL  of  Med.,  vol.  i.  p.  546),  it  would  appear  that  disease 
of  the  lung  itself  is  oftt>ner  tlie  primary  lesion  upon  which  tlie  abscess 
of  the  brain  is  dependent. 
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RESECTION  OF  RIBS. 

Indications. — These  are  chiefly  : 

A.  Caries  of  ribs.* 

B.  In  ocrtjiin  cases  of  empyema. 

A.  In  obstinate  cartM,  where  more  than  one  rib  is  affected,  ivhere 
previous  treatment,  including  gouging,  fails,  resection  should  be  at 
once  performed.  It  is  a  very  t>imple  operation  in  these  cases,  as  the 
soft  tissues  are  nearly  Ijwilthy  and  the  pcriostoum  is  retained. 

An  incision,  about  2  inches  long,  being  made  over  the  centre  of 
the  carious  rib,  and  the  muscles  peeled  off  with  a  blunt  dissector,  the 
periosteum  is  next  incised,  and  separated  from  the  upper  and  under 
surface  with  an  elevator,  blunt  and  slightly  curved,  so  as  to  pass 
readily  under  the  rib  and  lever  it  upwards.  The  rib  being  thus  raise«l, 
it  is  easily  divided  at  one  limit  of  its  exposed  part,  eitlier  with  ti 
narrow-bladed  saw  or  with  slightly  curved  cutting  forceps.  The  soft 
parts  are  next  peeled  away  from  the  under  surface,  and  'hi'  nh 
divided  at  the  corresponding  spot  and  removed. 

B.  Ill  certiiin  cases  of  nnpymin — e.g.,  (1)  when  the  dminnLi 
sufficitmt,  the  discharge  foul,  in  spite  of  one  or  two  free  oj.. mn^^^^ 

(2)  when  the  ribs  are  too  close  together,  for  a  tube  of  sufficietit  siic; 

(3)  when  an  empyema  ca\ity  still  persists,  though  sweet,  in  spite  of 
free  incision,  guod  drainage  and  careful  dressing.  In  the  first  two 
classes  of  cases  removal  of  a  small  piece  of  one  or  two  ribs  will  be 
sufficient,  but  in  some  of  these  latter  cases  the  operation  will  necessa- 
rily be  a  much  more  severe  one.  When  called  to  a  case  of  jtersistent 
sinus  and  discharge  after  the  incision  of  an  empyema,  the  surgeon  on 
examination  may  find  that  the  cavity  which  remains  is  small,  and 
that  tliu  discliarge  is  due  to  a  persistent  sinus  only.  This  should  be 
dilatfd  U]i  with  himinaria  tents,  part  of  a  rib  removed,  and  both  sinus 
and  cavity  thoroughly  scraped  out  with  sharp  spoons. 

But  in  the  majority  of  cases  of  long-standing  empyemata  the  coo- 
dition  rtf  things  is  not  so  simple  and  so  easily  dealt  with.  Oblitera- 
tion has  Uiken  place  often  very  imperfectly,  owing  to  the  lung  not 
being  aide  lo  expand,  to  the  ribs  having  fallen  in  all  they  can,  to  the  fl 
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*  In  this  miHt  ledioiu  afieclion,  prone  to  resist  other  treatment  tuid  oftea  proma* 
tive  of  lardaceoui  diseaae,  resection  nf  the  rilw  shtjiilJ  be  resorted  to  much  oftener  thu 
has  hitlierlo  l>een  the  caae.  Apart  from  casca  of  "strumous"  origin,  I  lisve  leflCCteJ 
parts  of  the  fourth,  fiflli  and  sixlh  ribe,  i<eeping  up  persifttent  roanimary  sinuses  tai 
thought  to  be  due  to  old  al^soess  of  the  breaat.  la  another  piilient  I  twice  resededrib* 
in  operfitionH  for  extirpntion  of  cancer  of  the  left  breast.  Strict  antlseptiu  precaotioai 
cnn  alone  juKtify  tliiii,  as  the  »n\  aleiobmth  dressings  were  place<l  in  ininiediate  contact 
with  tlie  lung  and  pericardium.  The  patient  is  as  yet  without  further  recurrence,  leo 
mouths  after  the  reaectioo  of  the  riba  and  aix  years  after  the  primarv  operalioa. 
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diaphragm  having  risen,  and  the  opposite  lung,  heart,  etc^  having 
come  over  as  far  as  they  are  able,  while  the  cavity,  often  large,  which 
thus  results,  is  lined  with  much  thickened  scar-like  tissue,  \;overed 
with  grannhitions  of  but  poor  vitality.  Here  portions  of  several  ribs 
nmst  be  removed  and  the  operation  jterhaps  repeated,  in  order  that  the 
walls  of  the  cavity  may  still  further  eiillapse,  and  thus  olditi-rate  the 
cavity  vthile  an  opportunity  is  given  for  exploring  this  thoroughly. 

The  epot  chosen  fi)r  the  rcseetion  cd"  the  rihs  should  be,  as  far  as 
possible,  opposite  to  the  lung  which  can  expand  no  more,  and  the 
pieces  of  ribs  removed  should  correspond  as  closely  as  may  be  to  the 
anterior  and  po.sterior  limits  of  tlie  cavity  which  it  is  dfsirt'd  to  close. 

It  has  lieen  thought  by  some  that  the  amount  of  rib  to  be  removed 
should  correspond  pretty  closely  to  the  distance  between  the  two 
pleurae.  Thus  it  may  be  needful,  especially  in  an  adult,  to  remove 
j)ieees  of  five  or  six  ribs,  'ik  inches  being  removed  from  some  and  1  to 
1 J  inch  from  others. 

Dr.  Fenger,  of  Chicago  (Med.  N^eics,  November  13,  1882),  finds  first 
the  shape  and  extent  of  the  cavity.  He  considers  that  a  cavity  which 
extends  transversely  requires  resection  of  a  large  piece  of  one  or  of  a 
few  riljs,  the  largest  piece  taken  being  that  from  the  rib  which  overlies 
the  centre  of  the  cavity.  A  vertical  cavity  covered  by  five  or  six  ribs 
will  need  resection  of  Hinall  pieces  of  several  ribs,  from  t  to  2?  inches 
of  bone  being  removed. 

The  ribs  to  be  resected  may  be  exposed  in  one  of  two  ways.  One, 
and  I  consider  this  the  safest,  is  to  make  two  or  three  inci.sions,  two 
being  usually  sufficient,  and  to  raise  flaps  comparatively  small  in  size. 
The  other  is  to  raise  a  single  large  flap,  containing  in  it  any  muscles 
— e.g.,  pectoralis  major  and  serratus  magnus — Avhieh  overlie  the  ribs 
to  be  removed.  This  latter  phm  has  the  higli  autlutrily  of  Mr.  Godlee, 
who  has  done  much  t«:)  introduce  this  operation  into  English  surgery^ 
and  who  has  had  much  practical  experience  at  the  Brompton  Hospital. 
While  desirous  of  attaching  all  proper  weight  to  the  above  opinion,  I 
am  obliged  to  differ  from  it.  The  operation  is  one  of  considerable  se- 
verity, the  patient,  as  a  rule,  far  from  a  strong  one ;  thus  I  prefer  to  use 
the  operation  of  multiple  small  flaps,  rather  than  one  large  one,  on 
account  of  the  haemorrhage  being  much  less,  and,  what  there  is,  more 
easily  dealt  with. 

In  raising  his  large  flaps,  Mr.  Godlee  does  not  think  it  worth  while 
to  spend  much  time  in  trying  to  ato]i  the  ha-rnorrhage,  wliich  is  often 
free  at  this  stage,  as  it  is  very  diflicult  to  do  so,  and  as  it  will  cease 
after  removal  of  the  ribs.  While  this  last  remark  is  quite  true,  I  look 
upon  the  hiemorrhage  which  must  occur  with  large  flaps  as  not  a  light 
matter  in  the  patients  with  whom  we  have  to  deal, 

I  much  prefer,  in  removing  four  or  five  ribs,  to  make  one  incision 
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between  two,  deal  with  these,  and  then  to  make  another  over  the 
centre  of  the  three  which  remain.  Small  incisions  being  made  at  rieb 
angles  to  the  long  ones,  flaps  of  skin  and  fascia,  parallelopram  in  sha[ 
are  raised,  the  muscles  are  then  peeled  off  each  rib  with  a  blunt  di 
sector  or  sli<ii:htly  curved  elevator.     Care  must  now  be  taken  to  leaii 
the  periosteum  on  the  rib,  and  by  no  means  to  strip  it  off.    If  it  be  leJ 
behind  with  the  muscles,  it  will  throw  out  callous  material,  which  wil 
be  as  unyielding  as  the  bones  removed.    The  elevator  is  then  slippe 
under  the  rib,  run  along  close  to  its  posterior  aspect,  to  one  limit  of  it 
bared  surface,  and  the  rib  divided  here  either  T^nth  a  narrow  stroi 
backed  saw — an  osteotomy  saw  or  a  Fergusson's  jaw-saw  answer?  tl 
puriK)so  excellently — tir  with  cutting  forceps.     The  rib  being  then 
raised  up  when  cut  is  divided  again  at  a  corresponding  spot,  and 
many  »s  it  is  desired  treated  in  the  same  way.     Each  piece  of  ril 
should  show  clean-cut  surfaces  at  either  end,  and  be  covered  wit 
periosteum. 

Mr.  Godlee  advises  removing  as  much  as  possible  of  the  thickene 
pleura,  which  is  now  exposed,  and,  with  it,  any  periosteuui  which  hs 
been  left  bi-hind.    Some  squitre  inches  of  this  may  be  taken  avrayJ 
without  fear  of  serious  hiemorrhage,  if  it  is  snipped  through  gradoallj 
with  curved  blunt-pointed  scieeors,  the  vessels  met  with  being  easilj 
secured. 

The  cavity  may  now  be  thoroughly  explored  with  the  finger  or  a 
soft  catheter.    If  very  foetid  it  may  be  mopped  out,  gently,  with  a 
solution  of  zinc  chlMride  (gr.  xx-Jj),  though  it  is  best  to  disper 
with  this,  if  pos.sible,  from  fear  of  coming  in  contact  with  importanf 
parts,  such  as  the  pericardium,  root  of  the  lung,  etc     It  is  preferable 
in  cases  of  fietcvr,  to  blow  in  io<luform  mixed  with  finely  powdc 
boracic  acid.     Drainage-tubes  are  then  inserte<l,  if  needful,  and  if 
large  Ihiji  has  been  raised,  this  is  secured  in  fitu  with  a  few  points 
suture.     If,  on  the  other  hand,  as  recommended  here,  multiple  sma 
flaps  have  been  rai.sed,no  sutures  should  be  inserted,  as  primary  unioal 
Ciinnol  take  place,  and  discharges  might  be  pent  up. 

The  wound,  at  the  bottom  of  wliich  pro1>ably  lies  the  lung  cover 
over  oidy  with  visceral  jileura,  is  lightly  filled  with  strips  of  aseptic 
gauze  and  boracie-acid  lint,  and  salicylic  wool  or  carholized  tow  re*j 
tained  with  a  many-tailed  bandjige.     If  strict  precjiutiona  are  takeaj 
by  cleansing  the  instruments,  covering  over  the  wound  with  carbolixcdl 
lint  whenever  practicable,  the  spray  need  not  be  used,  and  a  source  of 
chill  and  s*huck  thus  avoided. 

With  regard  to  the  date  at  which  ribs  should  be  partially  resected! 
in   long-standing  eases  of  emjn'ema,  most  surgeons  who  have  sifnl 
much  of  these  troublesome  cases  will,  1  think,  agree  that  the  operatioa 
should  be  performed  as  soon  as  the  natural  powers  of  obliteratiou  are 
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at  a  standstill,  care  being  taken  that  the  patient  has  recovered  from  the 
effects  of  the  first  operation  and  perhaps  recruited  his  strength  in  the 
meantime  at  the  seaside. 

Esthmder,  who  first  introduced  this  operation,  advises,  on  the  other 
hand,  that  the  operation  should  not  be  nimde  use  of  too  early,  as  he 
considers  it  essential  that  the  two  layers  of  pleura  should  he  chanfjed 
into  thick,  firm  connective  tissue,  for  the  operation  to  succeed.  Thus 
an  interval  of  six  or  eight  mouths  uftor  the  formation  of  the  empyema 
would  seem,  according  to  this  view,  to  be  the  proj)er  time  for  resection 
of  ribs ;  but,  on  the  other  hand,  too  unyielding  a  condition  of  the  chest 
walls,  too  thick  a  ]ayi;r  nf  scarred  pleura  and  pyogenic  menibrflne  are 
conditions  not  to  be  waited  for. 
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CHAPTER   ITT. 

DRAINAGE   OF  LUNG-CAVITIES. 

lQdicatioil8> — Operative  interference  is  jusliliable  where  there  is  a 
lung-cnvity  due  to  bronchiectasis,  gangrene,*-  or  hydatid,  and  most  of 
the  following  conditions  are  present. 

When  ]irevions  tn-atment  has  fiiiled,  wlien  it  is  evident  that  the 
cavity  is  iu!>ufficiently  drained  through  a  bronchus.f  and  the  conse- 
quent abundant  muco-purulcnt,  fmlid  expectoration  exhausts  the  pa- 
tient, with  harassing  cougti,  irritntive  diarrhoea,  and  commencing 
hectic.  When  the  cavity  is  limited  and  can  be  accurately  localized,^ 
when  the  surrounding  lung-tissue  is  not  yet  infected,  and  the  uj»pusite 
Jung  is  healthy.  When  the  cavity  is  suthcieutly  nciir  the  surface  to 
be  got  at,  and  when  it  is  in  a  region  that  can  be  siifcly  attacked. § 
When  that  part  of  the  pleural  sac  which  overlies  the  lung-cavity  is 
obliterated. II 

♦  Mr.Godlee  (LnncH,  1887,  vol.  i.  p.  459)  is  of  opfninn  that  most  gangrenoiiis  abscesses 
ire  the  reautt  of  acute  imenmoniik,  and  Mttiitted  n^nr  the  ba.'ie.i.  The  oeca.sionnl  exist- 
ence of  a  foreign  bixjjr  as  a  cause  cif  llie  troiilite — viz.,  a  piece  of  bone  ur  ii  blade  *A 
graw,  etc. — should  not  be  forgotten. 

t  If  the  surgeon  wait  too  long  in  iletiling  with  a  Rangreiioiis  ahseexsi,  fa-lid  fluid 
from  this  may,  Ity  getting  into  the*  hroin-hi,  reach  the  other  lung  and  i-et  up  most 
serious  damage  there. 

X  In  other  words,  when  the  whole  timnrliial  tree  is  not  dilated  in  one  and  perhaps, 
both  lungs  (Dr.  Willinrns,  Mrd.  Chtr.  IVaw.,  vol.  Ixix.  p.  317). 

{[  Drs.  Fenger  and  Hi.lliKier,  of  Chicago  {Atatr.  Joum.  Mfd.  Sti,  18S2,  vol.  ii.  p.  370, 
ft  pnper  which  will  well  repay  reference),  p<jint  out  that  a  cavity  covered  by  the  scnp- 
n!."i,  or  in  tiie  snpra-scapiilnr  region,  must  he  at  present  cfinsidcrcd  inncccssihlc.  Access 
can  Iw  hest  got  from  llie  miinirnary  and  axillary  regions. 

II  This  point  is  of  the  greatest  importance,  chielly  from  the  proiiahly  fold  n.atnre  of 
the  Kivity  cuntenls,  and  the  risk  of  setting  up  a  fu'tid  pyo-piieutnolhornz  when  the 
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The  two  American  writers  just  quoted  show  that  adhesions  may 
be  expected  when  tlie  abscess  cavity  is  large,  or  where  eeveral  attacks 
of  disease  have  occurred  in  that  part  of  the  lung  in  which  the  cnvity 
now  exists.  If  the  surgeon  is  in  doubt  as  to  the  condition  of  thi 
pleura  here,  he  sbouh!  make  an  incision  down  to  the  interc«i5 
muscles,  pass  a  needle  into  the  lung,  and  watch  it  during  respiration, 
If  it  does  not  move  synchronously  with  this,  there  are  certainly  ad- 
hesions, and  the  lung  may  be  cut  into  without  fear. 

The  coexistence  of  empyema,  of  pleurisy,  of  a  tendency  to  genenl 
bronchitis,  will  be  examined  into,  and  the  amount  of  each  ajid 
importance  in  prognosis  dul}'  weighed.     Finally,  come  more  general 
points — e.g.^  the  age  of  the  patient  and  the  history  must  be  coo- 
si  tiered. 

In  endeavoring  to  estimate  the  size  of  the  caxity  before  explore 
it,  the  following  possible  fallacies  will  be  remembered : 

Dr.  \\'illiams  (loc.  supra  cii.)  points  out  (1)  that  the  empyema  which 
invariably  accompanies  the  globular  form  of  bronchial  dilatation, 
often  entirely  masks  the  physical  signs  of  a  cavity,  even  when  the 
piitient's  sensations  and  the  amount  and  character  of  the  cxpcctoratioa 
point  to  the  presence  of  a  bronchiectasis;  (2)  that  the  character  of 
the  cavernous  sound  heard  over  bronchial  dilatation  is  so  jarring  in 
tone  tbut  it  is  ftutlil)le  oyer  a  far  larger  area  of  chest-wall  than  that 
immediately  overlying  the  cavity.  On  this  account  the  size  of  the 
bronchiectasis  is  often  tliought  to  be  larger  than  it  eventually  provet 
to  be.  This  jjirrirrg  note  is  more  common  in  bronchiectasis  associated 
with  interstitial  ]iiU'iinionia  and  fibrosis,  than  in  the  gloV»uhir  bronchi- 
ectasis accompanied  with  chronic  bronchitis  and  empyema. 

Mr.  Godlee.  in  his  lectures,  to  which  I  have  already  referred,  sho 
that  the  amount  of  ex[ic'ctonition  is  no  criterion  as  to  the  size  of  th« 
cavity,  as  each  polkt  irritutos  the  bronchi  in  ita  way  over  them,  and 
causes  a  groat  secretiuii  of  mucus.* 

Operation. — The  anii-sthetic  should  be  given  slowly  to  avoid 
coughing,  and  the  patient  kept  on  his  back  as  much  as  possible,  thesi 
two  precautions  being  inten<led  to  prevent  fluid,  coughed  out  of  tb 
cavity,  dangerously  obstructing  the  bronchi. 

If  the  exact  position  of  the  cavity  is  doubtful,  n  preliminary  aspira 
tion  or  exploring  trocar-puncture f  should  be  made  use  of. 
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Iimg^-caviiy  h  opeiietl,  and  even  graver  ant]  much  more  urgent  danger  from  cutting 
into  a  lu-iiltliv  jileiinil  CHvily. 

*  TJuH,  fie  Km  cured  bv  incision  n  cavitj  which,  really  holding  only  tin  ounoe^ 
caused  cipectorntion  r>f  ninre  lIuiu  a  |)int. 

t  With  reference  to  ihis  step,  Mr.  Uoil lee's  remark  should  be  remembered.  "  Il  a 
imprxisible  to  penetnite  the  lung  with  any  aruoiint  of  aa:uracy  or  dctiniteaeas,  becaan 
it  recedes  before  even  the  Hbarp  |>oint  of  a  needle." 


An  incision  IJ  inches  long*  is  then  made,  taking  the  needle  or 
trocar,  if  used,  as  a  guide,  in  the  middle  of  «n  intercostal  space  down 
to  the  muscles,  which  are  next  torn  throu«rh.  The  hjngtissue  with 
the  overlying  pleura  t  is,  perhaps,  hest  opi-m-d  •with  a  inediuni-siKed 
trocar  and  cannula,  and  the  opening  then  dilated  with  drcssing- 
cepg.  The  finger  is  then  gently  inserted  to  ascertain  Avhether  any 
liead  cast-off  lung-tissue  |  is  present,  aii<l  to  lind  out  the  lowest  point 
at  which  to  make  a  counter-open  in  «,'.§ 

A  full-sized  drainage-tube  fihouKl  be  insertrd,  soft,  for  fear  of 
hipuiorrliage  from  friction  and  ulceration,  ami  Buffieient  at;e]itic  dress- 
ings, iodoform  or  sal  alemhroth  gauze  with  salicylic  wool  applied. 

As  a  cavity  which  gives  unequivocal  evidence  of  its  existence  may 
be  missed  ||  by  making  one  puncture  and  then  incising  at  that  spot, 
and  SIS  the  exploring  finger  or  director  may  j)ush  the  cavity  to  one 
side,  the  lung  should  be  explored  at  several  spots  if  needful.  If  the 
pleura  is  not  adherent  over  the  cavity,  it  will  be  but  little  good 
Btitx^hing  the  lung  so  as  to  obliterate  the  pleural  sac  here,  as  stitches 
BO  used  are  very  dilEcuU  of  insertion  and  soon  cut  out  (Godlee).  If 
any  foul  fluid  escape  into  the  pleural  cavity,  this  must  be  treated 
like  an  em|tyema  (p.  olG). 

Haemorrhage  is  not  commonly  met  with  after  puncturing  the  lung, 
as  this  is  probably  solidified  and  altered  round  the  abscess  cavity.    If 


*  It  is  wise  to  make  a  xufBciently  (ree  incision  to  prevent  the  risk  of  siibcnlaneoiis 
eiT>phyi9«ni3i.     In  one  cnae  fupliil  enipiiyHeniH  took  place  nud  disappeared. 

f  In  addition  tu  the  aids  already  given  fur  deciding  as  to  whether  the  pleura  is 
adherent  or  not,  the  state  of  the  intercoatal  itpaces  may  help,  !.«.,  whether  they  are 
depreiised  on  dc«p  breathing. 

t  Rokitansky  {Path.  Anat.:  8yd.  8oc.  Trans-,  vol.  iv.  p.  96]  speaks  of  having  met 
with  a  wttlnnt-ftized  piece  of  dead  Iuok  in  circumscribed  gangrene  of  tliat  vi«cua. 
Wagner  IBtri.  Klin.  Wodt.,  Sepleml>er  <i,  18.S0)  reiiiuved  a  piece  of  gangrenous  iiing- 
tiMue  by  an  opening  made  for  evacuating  an  empyemtt,  tiie  patient  rec*uvering.  In 
some  cases  broken-down  lung-timue  may  he  all  ihul  is  met  with  ;  very  little  fluid, 
if  any,  being  present. 

8  It  i»  wiser  to  make  two  ofwningo,  one  at  the  roost  superficial  part;  then  from 
this  to  explore  the  cavity  and  to  try  and  find  the  lowest  part  fur  making  a  coiinler- 
opeoing,  and  thiiB  to  secure  wimplete  evacuation,  .Simple  drainage  willi  a  single 
opening  is  oAen  not  sufficient,  wiiMhtiig  out  being  usually  required  to  arrcxt  the  fcptor. 
If  this  washing  out  l>e  done  fr«>m  a  single  0(>enitig,  the  fluid,  having  no  excupe,  irritates 
the  bronchi  and  sets  up  iniicli  cough.  The  ctuinter-ojtenirig  is  best  tnnJc  on  some 
unyielding  body,  such  as  a  sound.  Occasionally  tlie  cavity  comes  to  the  surraee  at 
several  (Kiints. 

II  It  jfi  |ioHsil>le  tliQt,  after  sTich  a  fruitless  eiplornllon  and  the  in-nertion  of  a 
drainage-tube,  puH  may  burnt  into  it,  as  hu[>pened  in  Dr.  Cayley  and  Mr,  CJould's 
c«Ae  (Med.  Chir.  Trang.,  vol.  Ixvii.  p.  209),  but  this  did  not  liappen  in  a  cjwe  of  Mr, 
Godlee's,  tliough  the  patient  recovered,  While  the  puncture  may  yield  no  fluid,  gas 
may  escape,  8liowit)g  tlial  gangrenous  lung  tias  beeu  reached. 
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it  be  severe,  the  cavity  must  be  plugged  with  aseptic  gauze.  When 
any  rotten  lung-tissue  has  been  removed  with  the  finger,  haemorrhage 
is  to  be  expected. 

If  the  cavity  be  due  to  a  hydatid,  the  cyst-wall  may  perhaps  be 
expelled  when  cougliing  is  set  up  by  the  incision  of  the  cavity.  If  it 
does  not  so  come  uway,  it  should  be  removed,  if  thb  can  l>e  effecte<l, 
without  setting  up  ha^'morrhage.  A  good  instance  of  how  large  cavi- 
ties in  the  lung  may  be,  when  due  to  this  cause,  is  given  by  a  case  of 
Dr.  Fengcr's  (Load.  Med.  liec,  1881,  p.  327),  in  which  he  successfully 
operated  by  an  incision  in  the  tlurd  space  (through  adherent  pleura), 
on  a  large  gangrenous  cavity  in  the  right  lung,  reaching  from  the 
second  to  the  fiftli  rib,  and  from  the  sternum  to  the  posterior  axillary 
line. 

After-treatment. — The  cavity  should  be  syringed  out  with  a  1  in 
solution  111'  t^arhoHc  acid,  till  fuitor  disappears,  and  then  with 
thymol  lotion.  The  drainage-tube  must  be  retained  until  the  cavity 
has  almost  completely  closed — i.e.,  until  the  discharge  has  almost. and 
the  ex])ect<irati<in  has  cjuite,  stopped.  If  the  tube  be  removed  too 
early,  reiilling  up  of  the  cavity,  with  return  of  fever,  nausea,  expe<'- 
toration,  etc.,  are  curtain.  Moreover,  as  the  external  opening  tends  to 
close  before  the  cavity  is  obliterated,  any  foul  remaining  matter  which 
does  not  escape  will  be  drawn  into  the  bronchi  and  set  up  difluse 
bronchitis  and  broncho-pneumonia. 

The  general  health  must  be  sustained,  and  every  attempt  made  to 
secure  fresh  air,  whothir  in  t!ie  patient's  room,  or  by  getting  him  ia 
soon  as  poBsiblc  into  another  room,  and  out-of-doors. 

Even  if  the  operation  does  not  save  life,  it  may  make  the  remainder 
mui-h  moni'  omifortable  Tiolh  to  the  patient  and  his  friends. 

Dangers  and  Difficulties  in  Opening  a  Lung-Cavity. 

1.  Ilyspnoea,  coughing  and  choking  expectoration  with  the  aiUES- 
tlietie,  p.  r>24. 

2.  Pleural  adhesions  absent,  p.  524,  or  so  soft  that  they  easily  break 
down  tlie  lung,  thus  being  pushed  away  from  the  ribs  (Godlee). 

3.  Missing  the  cavity  and  damaging  healthy  lung-tissue.  This  is 
best  avoided  by  careful  preliminary  use  of  an  aseptic  fine  trocar  or 
large  morphia-needle. 

4.  Getting,  as  a  result  of  the  operation,  diffuse  broncho-pneumonia, 
p!eurtp\',  pleuro-pneumonia,  in  the  lung  operated  on  or  its  fellow. 

5.  Severe  hicmorrhage,  causing  much  trouble,  owing  to  the  hiemop- 
tysis,  with  the  ana'sthetic  (Godlee),  and  later  on  setting  up  septic 
inflammation  of  the  lung. 

6.  Finding  a  large  branching  cavity,  with  numerous  caverns, 
difticuH  or  impossible  to  drain. 

7.  If  the  bronchi  are  dilated  and  contain  fluid  similar  to  a  cavity, 
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this  may  be  drawn  from  a  bronchus  by  preliminary  puncture.    This 
is  then  mistaken  for  a  cavity,  and  cut  down  upon. 

8.  A  cavity  near  the  root  of  the  large  vessels. 

9.  Much  consolidation  of  the  lung-tissue  over  the  cavity, 

-10.  As  a  result  of  the  operative  interference,  secondary  rapid 
sloughing  and  gangrene  of  the  lung  may  follow. 

This  seems  to  have  happened  in  an  interesting  case  reported  by 
Dr.  J.  Smith,  of  Halifax  (Lancet,  1880,  vol.  ii.  p.  86).  Decided  relief 
and  improvement  followed  on  the  opening  of  what  was  apparently  a 
large  cavity,  but  death  took  place  in  about  a  fortnight.* 

*  The  conclwuons  with  which  Mr.  Godlee  (Lancet,  1887,  vol.  i.  p.  718)  Rums  up  liis 
most  valuable  lectures  on  this  obscure  and  difficult  subject  may  be  quoted  here :  "  1. 
6anf(renou8  cavities  should  always  be  sought,  and,  if  possible,  opened;  and  the  prog- 
nosis,  if  the  operation  be  successful,  is  not  bad.  2.  The  same  may  be  said  in  regard  to 
abscesses  caused  by  the  rupture  of  purulent  collections  from  other  parts  into  the  lung, 
at  least  as  regards  the  pulmonary  complication.  3.  Abscesses  connected  with  foreign 
bodies  must  be  opened,  and,  if  the  body  be  not  found,  it  must  be  remembered  that,  if 
of  any  considerable  sice,  it  probably  lies  pretty  near  the  middle  line.  If  possible,  these 
cases  should  be  treated  early  by  tracheotomy  and  incision.  4.  Bronchiectatic  cavities, 
when  single  (a  very  rare  condition),  will  be  cured  by  operation.  When  multiple 
(a  very  common  condition),*  they  offer  but  small  chance  of  relief  by  our  present  surgi- 
cal methods.  Still,  for  the  reasons  stated,  an  attempt  may  be  made  to  open  the  main 
one,  if  such  is  to  be  found,  but  only  if  the  pleura  has  been  ascertained  to  be  adherent. 
6.  Tubercular  cavities  should  only  be  opened  in  cases  where  the  cough  is  harassing 
and  the  cavity  single.  Injections  may  be  used  to  relieve  symptoms,  but  cannot  be 
expected  to  be  curative." 
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CHAPTER  I. 

LIGATURE  OF  VESSELS. 

EXTERNAL  ILIAC,   COMMON  ILIAC.    INTERNAL  ILIAO. 
ABDOMINAL  AORTA.    GLUTEAL.    SCIATIC. 

LIGATURE  OF  THE  EXTERNAL  HJAO  (Fig,  93). 

Indications.— Cliielly : 

1.  Some  easi-s  of  iineurism  of  the  upper  part  of  the  femoral,  or ( 
the  feuuirul  encroaching  on  the  external  iliac  itself.*  Thus,  ligatai' 
of  this  vessel  is  imlicjited  where  pre.ssure,  rapid  or  gradual,  has  faile 
to  ODinnjand  the  circulution,  where  it  is  intolerable,  where  it  caw 
be  ni.iUe  use  of  owing  to  the  abundance  of  fat,  from  failure  of  pu 
and  breathing  under  an  anajsthetic,  or  from  the  height  at  which  th 
aneurism  involves  tlic  external  iliae,t  where  the  patient  from  chninifl 
bronchitis  is  quite  unfit  for  a  prolonged  (rial  of  continuous  presju 
under  an  antesthetic,  or  in  cases  where  the  increase  of  the  aneurism| 
is  very  rapid. 

Before  deciding  on  relinquishing  the  idea  of  pressure  for  ligatur 
the  surgeon  should  refer  to  a  paper  by  Mr.  Wheelliouse  (Clin.> 
Trans.,  vol.  vii.  p.  57).    This  case  is  one  of  the  most  interesting  in: 
surgery.   The  patient,  a  publicjin,  and  sy]>liililic,  had  previous^ly  be 
cured  by  Mr.  Wheelhouse  of  a  right-sided  popliteal  aneurisin,J1 

*  Mr.  Hdtnies  (R.C.S.  Leet. :  Lancet,  1S73,  vnl.  i.)  sdowB  that  in  ili»feroor«li 
Thmn  it  ie  oHen  very  difficult  to  aay  whether  the  aneiirisai  h  or  is  not  limited  to  ihrl 
iliiic  or  femnrnl — i.e.,  wlielher  it  is  wholly  abore  or  l>elow  the   pince  where  the  ilwp 
epigastric  and  circumflex  iliuc  come  off,  or  whether  the  luoiitlis  of  these  re!welito|>eaoat 
of  the  Hac.     In  the  former  cftoe  ihi^  aneiiri!«m  wduU  he  purelj  Uiao  ur  femora];  in  fit* 
latter,  ilio-Feaiorai. 

t  It  being  increasingly  diflBctilt  to  apply  prenare  in  theM  c&aea  withoai  daB(;tfxia 
interference  with  tlie  peritoneum  and  its  eonlents. 

X  It  i»  very  [Kit^ihle  tiial  the  strain  thrown  on  the  artery  aliove during  the  iraatHMVl 
by  pressure  on  the  femoral  was  the  cause  of  the  aneuriam  higher  up.    The  liabilitj 
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means  of  continuous  pressure  for  eight  hours  with  a  Porter's  femoral 
cunipreesor.  A  few  months  hiter  he  was  atluiitted  into  tiie  Leeds 
Infirmary  with  a  larjre  right  ihae  aneurism  *  rcaoliiiig  fronj  Poupart's 
ligauifut  to  within  2  inches  of  the  umbilicus,  and  extending  outwards 
almost  to  the  spine  of  tl»e  ilium.  The  swelling,  about  the  size  of  a 
Biuall  cocoanut,  was  hard  and  firm  below,  soft  above  ;  it  appeared  to 
be  wholly  eonnect*id  with  the  external  iliac,  but  to  extend  above  and 
overlie  the  common  iliac.  Prcsisure  could  not  be  made  on  the  hitter 
vessel  suflicient  to  stop  the  beating,  ae  the  tumor  was  too  nmch  in 
the  way,  but  it  was  easily  controlled  by  pressure  on  the  abdominal 
aorta.  The  patient  was  kept  under  the  influence  of  ether  for  five 
hours,  Lifter's  tourniquet  being  very  bIom'Iv  screwed  down  just  over 
the  umbilicus.  By  the  end  of  the  time  the  patient  was  black  in  both 
limbsi,  and  blue  as  far  as  the  tourniquet.  This  hud  been  slightly 
relaxed  twice.  No  otlier  un{)leasant  symptoms  arose  during  the  whole 
time.  A  quarter  of  an  hour  was  taken  in  relaxing  the  pressure — & 
quarter  turn  of  the  handle  being  made  every  minute.  The  tumor  liad 
ceased  to  pul^^ate  and  was  firm  iuni  hard.  Pulsation  gradually 
recurred  with  nearly  its  old  force,  but  was  less  "  distensile,"  and 
slowl}'  ceased  altogether,  an  excellent  recovery  being  made. 

In  the  same  volume  of  the  Clinical  Society's  Transactions  (p.  .%)  is 
a  case  of  a  large  difiuse  femoral  aneurism,  in  which  Mr.  liarnard  Holt 
made  use  of  continued  pressure,  by  means  of  tourniquets  applied 
alternately  to  the  external  and  common  iliacs,  the  pressure  being  kept 
up  for  fifty-two  hours,  with  varying  alterations  of  the  tourniquets,  and 
intervals  of  consciousness  (fur  about  half  an  hour)  to  allow  of  the 
patient  taking  branily,  Liebig,  and  arrowrootf   Chloroform  was  given 


^of  patients  with  one  nnenrism  to  develop  anollicr  mny  often  baffle  the  siii^eon.  Mr. 
'  Clutlon  ilii-it.  Mrd.  Jrtnm  ,  18S0,  vnl.  i.  [».  441 J  rei'dnfs  it  ciis*  it)  wliifli  u  fctMornl  ancu- 
I  turn  watt  ciinnl  bv  the  imeof  Esmiirch's  bDridfige  n|i(il]ei)  tip  to  tlie  tiiitior,  niid  a  V6iii's 
tourniqiiel  a<lju«le(l  over  ttie  briiu  cif  |)ie  ptivis*.  'Die  first  alteiii[il  lasted  tin  Jioiir;  at 
the  iMji-oiid  tri.ll  the  Esniarcli  was  removed  tn  an  hotir,  and  the  tourniquet  continued 
I  for  nine  hours,  aniwtheties  not  being  given.  Tb«  aneurism  ceased  to  ptdsiile  siiid  began 
'  to  dhrink,  bnt  Mill  {htctiiated.  Nine  dnvs  after  leaving  the  lw»pital,  the  patient  died 
[•udilenly  of  an  aortic  anenrlbm  ni]>tunng  into  the  |>eri<jur(l]iim. 

*  Dr.  Diver,  of  Soiitlisen,  li«i*  put  on  record  u  case  in  whieli  i)ie  externnl  iliae was  tied 
in  a  cnne  iit  which  a  popliteal  tuid  inf;ii!nal  nnciirism  coexisted  on  the  right  aide-  Gan- 
grene folhiwed, ;!  Iinei>f  dertiHrciition  foriiiinp  in  the  lower  third  of  the  leg.  Auipittation 
through  the  thigh  was  perfornied,  iind  the  patient  recovered.  A  iiiniitar  case  of  double 
aneurixiu  it.  reported  by  Mr.  llillun  {Mnl.  Chir.  Tninn.,  vol.  ii.  p.  30!»).  A  lotirniqoet 
trah  Brut  applied  (o  the  right  coniiuon  JHiu;  for  nix  lioiirft  witbuiit  eflecl  on  tin?  aritii- 
riptnu.  A  second  trial  of  pressure  wa.t  ni.ide,  la(<?r  on,  with  a  t'lmiiirjtiet  jigain  on  the 
common  iliac  and  one  on  the  I'einonil  at  the  npex  of  .'^cnrpiiN  trijingle.  In  about  nine 
houn  botli  aneurism.^  were  cured.  C'lilorofortu  vcHtt  used  on  both  occasions. 
t  If  sickaew  occunt  with  the  aniestlietic,  nutrient  eneniata  bhoiild  be  given. 
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throughout,  and  cure  seems  to  have  been  probable;  the  last 
being  Ihnt^'lhe  patient  left  the  hospiUil,  walking  well  with  tlie 
of  one  crutch."* 

In  ruptured  t  femoral  aneurism  the  old  operation  (facilitated 
the*  iijiplioation  of  a  tournujuvt  above)  would  usually  be  indicat 
but  Mr.  Southam  has  briefly  reported  X  a  case  in  which  he  tied  tin 
external  iliac  successfully  in  a  patient  whose  femoral  aneurism  bxk 
dcnly  ruptured  and  beeanio  difluse.     The  effused  blood  was  quicklj 
absorbed,  and  there  was  never  any  tendency  to  gangrene.     Cuini 
power  over  the  limb  waa  regained. 

2.  Wounds. — A  wound  of  the  external  iliac  is  so  rare  as  to  !><:  a!n" 
unknown. §  It  has  been  frequently  tied  for  lia-morrhage  from  parts 
below — <•.(/.,  for  secondary  hseniorrhage  after  wounds  of  the  femoral 
higl)  up,  after  ligature  of  the  femoral,  and  after  amputation  at  or  near 
the  hip.    The  futility  t|  of  this  treatment  is  shown  by  a  table  in  which 


*  Cajies  of  Dr.  Mapollier's  and  Mr.  ITuldeu'B,  in  wliich  ilio-femoral  nnenmm!:  wtn 
cure<l  l»y  preBsure  on  the  eonmion  iliiic  mid  the  aorta,  will  Iw  foiimi,  reo>nleil  bj  Dr. 
Mspotlier,  in  (he  Dnh.  Mtd.  Pre»»,  March  'JJI,  lKfi.%  and  by  Mr.  Holdcn,  in  St,  BiuUrnl. 
Hmp.  licftorta,  vol.  ii.  p.  190;  Syd.  Soe.  liicii.  Hetr.,  18(55-0,  pp.  30tt,  307.  Iq  IV, 
Mapulher'.s  cane,  inHtrumenlnl  [ire«!«ure  on  lliu  right  common  iliac  (about  I  indi  beloT  \ 
and  \  inch  to  the  right  side  of  llie  imiliilicuB)  kept  up  for  twelve  hours  under  chlor^ 
form  had  fHtled.  A  tiecond  attempt,  with  n  Sigiinrtni'H  tourniquet  cm  tlie  end  of  iIm 
ab<3oniinii1  norln,  and  a  Bkey'8  toiirtiitpiet  oi>  the  fenioral  just  v»  it  lefl  the  sac,  premn 
being  Vvyt  ii|>  for  four  hoiuf;  mtd  a  hnlf,  made  lite  tumor  Kolid  and  {>i)l»«!e5(<.  T«o 
rigors  folldwiti.  nnil  a  cnrluinc-le  formed  at  the  vile  of  the  first  con>pr«94on.  In  )ii, 
Holdeii's  pJitiL-ril  ilic  aneiiriRm  wa.-*  altto  large,  and  double  aortic  valrular  diseaar  •« 
present.  Chloroform  was  pivcn  here  continnoM(«ly  for  an  liour  and  n  half,  and  lli« 
with  cautions  inlerniiNsion»,  owritig  to  lite  stlnte  of  the  piile^e  and  breathing,  for  the  rat 
ofihe  treatment,  which  lasted  four  hours. 

t  In  an  interectiug  case  reccrdeil  by  Dr.  8heen  of  CArdi(r(£rt<.  Mtd.  •/mm.,  \VSi, 
vol,  ii.  p.  720),  ttie  femoral  aueurism,  for  which  the  external  iliac  w«s  lieij  $wns- 
fully,  chiin/ed  its  ehupe  Kuddenty,  having  burvt  t>ome  of  its  coats,  appweotlf,  but  not 
nil,  01!  the  d.'iy  of  op«-nilion. 

X  Brit.  MM.  Joiim  ,  1883.  vo[.  i.  p.  818. 

{  The  only  ca>e  with  \ibiih  I  nm  arqiiainted  in  one  quoted  by  Mr.  Enchieofroa 
Velpeau  (^'our.  J'Jthn.  rff  Mf<{.  0}>fr.,  t.  i.  p.  1"'>),  in  which  the  nlxive  French  ratpn 
wa.s  suddenly  callctl  ii|H:>n  to  tie  the  external  iliac  for  a  knife-wound.  Thoogli  tltfl* 
hiid  been  no  preliminary  dilatntion  of  the  collateral  circulaiioD,  either  bjr  preatoit  or 
Ly  the  pre«»ence  of  an  nnetirinni,  (lie  rcsnll  wan  itiic<^ei<»fiil. 

II  It  if!  fair  to  state  thui  Mr.  Hnrileet,  of  Hirminghnra,  published  a  case  in  which ibe 
ejctenviil  iliac  won  tieil  Kdcces^sfiilly  after  secondary  hemorrhage  from  the  comtmo 
femnriil,  the  latter  tiaving  been  tied  for  aneurism  of  the  femoral  artery.  Pr«vitKii  10 
ligiitiire  of  the  externnl  ilfnr,  '*  Bpooge-prenwure  "  and  pressure  by  means  of  a  Mirtiu'i 
bandage  were  tried,  but  no  details  are  given.  It  is  noteworthy  that  the  ciUgut  ligiiture 
applied  to  the  femoml  in  ihis  cnne  enme  avray  on  the  seventh  <lay  (the  first  d»y  of  th? 
hiFmorrh.ige)  unabsorbed,  and  surrounding  a  small  slough  of  the  arterjr.  It  Iml  i«<n 
tied  "  tightly." 
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Dr.  Otis*  gives  a  sumraary  of  twenty-six  cases  in  which  the  external 

iliac  was  tied  for  such  cnses  as  the  above.    Of  these,  twenty-three 

ended  fatally,  a  mortality  of  8S.4  ]H>r  cent.    The  uselessneps  of  triist- 

[ing  to  ligature  of  tlie  external  iliac  in  such  cases,  instead  of  either 

jeecuring  the  wounded  vessel  itnelf,  or  trusting  to  wc]l-a|>j)litd  prt's.mre, 

I  WHS  long  before  this  insisted  on  by  Guthrie.f  This  question  is  alluded 

fto  again  below,  but  in  j»roof  of  the  above  statement  one  of  the  Atncri- 

can  cases  J  may  be  mentioned  here,  in  wliicli  lianiorrliage  returned 

Rafter  ligature  of  the  external  iliac  and  was  arrested  by  well-applied 

Bpressure.    The  patient  had  lieen  wounded,  January  15,  18(35,  by  a 

minie  ball,  entering  at  the  upper  jind  inner  part  of  the  thigh,  and 

^emerging  near  tlie  knee.     The  wound  becoming  sloughy,  hieniorrhage 

■occurred  from  the  wound — March  23  and  31 — and  the  external  iliac 

H^vas  tied.     April  21.  Iljcmorrliage  recurred  from  the  upper  gun-shot 

^■ffound,  and  was  successt'vdly  restrained  by  a  horscslioe  tourniquet, 

^■constantly  kept  on  for  two  weeks,  when  it  was  omitted,  without  any 

subsequent  hamorrhage.   The  wounds  were  now  healing  kiuflly,  when 

— May  31 — dysentery  set  in,  carrying  ofl' the  patient,  June  1'),  two 

and  a  half  month.s  after  the  operation  of  ligature. 

13.  Elephantiasis. — Ligature  of  the  external  iliac  or  femoral  fwhen 
ihe  condition  of  the  soft  jmrts  admit  of  it)  has  been  extolled  by  some 
Burgeons  in  the  treatment  of  this  !ifl'ectii>n,§  A  larger  experience 
phows,  however,  that  when  cases  thus  treated  are  watched,  tlie  cures 
cannot  be  relied  upon  as  ]icrmanent.     Moreover,  too  little  value  has 

Pbeen  attaclied,  in  reported  cures  by  ligature  of  the  main  vessel,  to  the 
thorough  rest  and  elevated  position  entailed  by  tying  the  artery .|| 

•  Meri.  and  Surg.  Hittory  of  the  Har  of  Ihr.  Rebfllion,  jvt.  iii.  p.  788, 

t   Wuund«  nnd  InjtirUs  of  the  Arltriet,  Lect*.  v.  and  vi. 

X  Otis,  ItK.  fupra  fit.,  p.  4ll, 

{  An  ajipurenlly  Kucoesaru]  case  is  rt'p<irk'tl  bj  Mr.  I.i<?onar(],  of  Brisito],     MeHSure- 

Iiu«nl9  arc  given  nearly  (hree  veans  nfter  the  (i|)erRtic>n,  I'howiiig  lluit   tlie  nurt-ess  was 

lll>en  maintained.     Five  years  later  t!ie  patient  reported  timi  "  lii.s  leg  wa-t  niuclt  tlie 

[•Ante"  as  at  (lie  last  report.     Bai)dn);ing  d(>e«  not  api>enr  to  havu  been  niiule  use  of 

[liere.     Prof,  nuclinnan  [Lrit.  Med.  Jc<wm.,  November  23,  18fi7;  St/d.  She.  Bim.  Relr., 

11867-8,  p.  3(X))  reports  a  case,  seven  nronthi*  nfter  the  ojterotiiin,  appiireutly  cnred  by 

tligsture  of  the  external  iliac,  after  failure  of  re»it  and  methodical  coDi^tre^ion  (iJiis  whb 

flwfore  the  intriidactinn  of  MartinV  luuidage).  Three  months  later  it  is  «uidi<tl_v  stated 

that  the  disease  htid  recurred  to  n  ctniniderable  degree.     Dr.  White,  of  Harvard  Uni- 

TTersily  {Intrm,  Enctjd.  I'f  Svrg.,  xcA.  ii.  p,  fi!^l),  (piotes  Werntittr  (referenfe  not  given) 

|U  having  followed  up  thirty-two  cascf;  in  all  there  wan  an  imriie4li«te  retlnclioiv  of  size, 

[ iMit  the  relief  wa»  permanent  in  three  o»ily.   Dr.  Pinnnck,  of  Melbourne  iLnncfi,  18751, 

Tol,  i.  p,  44),  givesa  case  in  which  no  permnnent  benefit  followed  on  ligature  of  the 

[lemornl  artery. 

II  A  severe  case  of  Mr,  WliJteheiuJ's  is  briefly  reported  in  the  Brit.  Mrd.  Joxtm., 

1 1882,  vol.  ii.  p.  1043.    The  diHea.se  lind  liu<teil  Nevenleen  yearf*,  and  hail  been  u.<^octated 

rith  attacks  of  erysipelas.  "The  irealnient  (aiiccesHfol)  had  consisted  in  rest,  massage, 


] 


This  oj>eration  should,  I  think,  be  reserved  for  tho8«  cases  (w 
will  be  very  few)  in  which  Martin's  bandages  cannot  be  applied  o 
to  cracks,  foul  ulcers,  or  burrowing  sinuses.     Here  the  ligature 
be  used  after  explaining  its  risks  to  the  patient,  but  only  as  a  sub-sidi- 
ary  measure.     The  bandage  will  have  to  be  used  as  well  Inter, 
persisted  in,  during  the  day  at  least,  probably  for  life. 

4.  As  a  distal  operation  in  aneurism  of  the  common  iliac,  ligat 
of  the  external  iliac,  has  been  so  unsuccessful  here  as  to  call  for  oo 
further  coninu-ut. 

Surgical  Anatomy. 

Extent. — From  the  lumbo-sacral  articulation  to  a  point  ji 
internal  to  tlie  centre  of  Poupart's  ligament  Lknuth. — Al«iia 
inches. 

Surface  Marking.— From  a  point  an  inch  below  and  to  the  kft 
the  umbilicus  to  a  point  just  internal  to  Uie  centre  of  Pouj 
ligament. 

Relations. 

In  Front. 
Peritoneum,  small  intestines. 
Iliac  fascia. 

Lymjihatic  glands  and  vc!?sols. 
Genito-crural  nerve  (genitiil  branch). 


Spermatic  vessels 
Circumlk'.x  iliac  vein 

OUTKR  81DE. 
Psoas  (above). 
Iliac  fascia. 


)      Croening  artery  near  Poupart's  liga- 
)  ment. 

Inner  Side. 
Iliac  faj^cia. 
Vein. 


Exlernnl  iliac 
artery. 

Behind. 
Iliac  fascia. 
Vein  (above). 
PaoQS  (^below). 


Vas  deferens  (dappioj? 
from  internal  riug 
to  jtelvis). 


Collateral  Circulation. 
Deep  epigastric  with 

Deep  circumflex  iliac         with 

Gluteal  and  sciatic  with 

Comes  ncrvi  ischiadici       with 


Internal  mammary  and  lower 
intercostal  and  lumbar. 

l!in-lumbar,  lumbar,  and  pla- 
teal. 

Internal  and  external  circum- 
Ilex. 

Perforating  branches  of  pro- 
funda. 


el»»llcprw8iire,  iH)m|ire««ii>TJof  the  femoral  nrtery.and  nibbing  down  lhetubercl«*itii 
piiinice-slune.    TJie  knee,  wbidi  hitd  becuiiie  flexed  nml  ankyluned  by  bony  union,) 
BtraigbteneiJ  by  oawing  tbrougJi  ibe  vile  of  tlie  urigioaj  joinu" 
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Obturator 
Internnl  pudic 


Circumflex  arteries  and   epigas- 
tric. 
External  pudic. 


I 
I 
I 

I 
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Operation. — (1)  By  the  lower  «tid  more  trnnsvorse  incisinn  of  Sir 
A.  Cooper.  (2)  By  the  higher  and  more  vertical  incision  of  Abernethy. 
The  two  are  compared  at  p.  535. 

(1)  Inx'Ision  ok  Sir  A.  Cooper. — This  isi  the  method  more  frequently 
made  use  of.  The  diet  having  been  liniitfd,  and  tlie  bowels  having 
been  freely  moved  for  some  days  before  the  operation,  the  parts  sliaved 
and  the  hij>  slightly  *  flexed,  an  ineision  is  made  4  inches  long  (4^  to 
5  if  there  he  very  much  fat,  or  if  tlie  \niris  are  pupfied  xx\>  by  a  con- 
tiguous aneurism),  parallel  with  Poupart's  li;;anient,  and  nearly  an 
inch  above  it,  commencinfr  just  outside  the  centre  of  the  ligament  and 
extending  outwards  and  upwards  beyond  the  anterior  8U]icrior  .s]>ine.t 
The  superlicial  fascia  and  fat,  varying  in  amount,  being  divided,  and 
the  superticial  circum flex  iliac  vessels  secured,  the  external  oltbquc 
both  fleshy  and  aponeurotic  is  cut  tlirou^b,  and  then  the  fleshy  fibres* 
of  tFie  internal  oblique  and  transversalis.  This  is  done  either  l)y  using 
the  knife  alone,  lightly  and  carefully,  or  by  taking  up  each  layer  with 
forceps,  nicking  it,  and  slitting  it  up  on  a  director.  If  the  wound  be 
sponged  ejircfully,J  a  layer  of  cellular  tissue  can  usually  be  .seen  be- 
tween the  muscles  however  thin  they  are.  Any  muscular  brunches 
should  be  secured  with  Spencer  Wells'  forcejis  as  soon  as  cut;  and  in 
pushing  a  director  beneath  tlie  muscles  as  little  damage  as  possible 
should  be  done,  owing  to  t!ie  jironeness  to  cellulitis  later  on,  and  to 
the  proximity,  in  a  thin  patient,  of  the  peritoneum.  The  fascia  trans- 
versalis  when  exJJ(^sed,  will  be  found  to  vary  a  good  deal  in  thickness 
and  in  the  amount  of  fat  which  it  contains.  It  is  to  be  divided  very 
carefully ,§  and  the  extra- peritoneal  fat,  if  present,  will  next  come  into 

*  8o  llivt  the  »kin  may  not  be  too  much  relHxed  before  being  inci8e<I.  Later  on  to 
relax  tlic  paiisi,  the  in\ya  may  be  more  MrongI  r  flexed. 

i  The  inriKion  may  liave  to  be  made  liigher  tbun  iisit.al, owing  to  tlie  upward  exten- 
Bion  of  the  nnenrisra,  to  enable  the  mirgeoti  to  tin  f  itlier  thtr  upper  part  of  the  external 
or  the  common  ilifto.  On  this  point  see  the  remarks  on  tlie  compariBon  of  Coojut's 
and  Abernelhy's  o|ieration,  p.  5.35.  Ofien  in  theMe  eases  of  npward  CKton«ion  of  the 
Bnenriin*  tlie  r«o  is  found  to  involve  the  lower  port  of  tlie  artery,  and  to  have  over- 
lap|>e«J  I  he  u|nier  |H>rlion. 

J  In  wmie  ca8C8  where  the  circulation  lias  been  ranch  inttrfered  with  by  an 
anenriMm,  nniwt  copiotia  hreraorrlinge,  especially  venous,  baa  been  met  with  in  the 
earlier  Hieps  of  thttt  operation. 

I  Dr.  Hheen  {loe.  supra  ril.)  (Iiiis  writes  of  the  accident  which  may  happen  liere: 
*'I  made  the  incision  somewliut  too  high,  and,  in  conseipience,  opened  the  periloneiini, 
which  I  mistook  for  transversalis  fascisi.  Kven  then  I  was  in  a  little  ^lodbt,  Wciuse 
•ome  (iinientiil)  fat  presented  itself,  which  very  much  resembled  the  fat  seen  in  the 


Ligature  or  the  pxtcrnal  tUac  artery.  The  peritoneum  U  held  out  of  the  way  abort  and  •)  IW 
two  riikIc!)  nf  tbf  wotind.  Below  are  t'een.  fr<3in  without  in  wnrda,  the  illacuf,  psoas. gvullo-crant 
nerve,  the  art<?ry  (with  a  ligature  Iwneath  It),  and  the  vein. 

The  incision  below  is  that  for  U^ture  of  the  coiumoi)  fomoml. 


psoas,  uot  to  tear  this  muscle,  and  not  to  lacerate  the  peritnneum.  A« 
Boon  as  the  peritoneum  has  been  well  raised,  an  assiBtADt  keeps  this 
and  the  upper  lip  of  the  wound  well  out  of  the  way  by  means  of  brwid 
retraftors.     Tlie  surgeon  then  feels  for  tlv*'  pnl?Mtion  of  the  artery  on 

previous raae  (fat  aroand  the  vefisel), but  in  puakii  Luntly^a  kmickleof  boat) 

came  intn  view,  which  settled  tlie  matter."  TJic  wound  in  the  peritoneum  wvmn 
up  witii  two  fine  carboliied  sutures,  and  the  case  did  perfectly  well. 

*  (ireat  vAre  ia  needed  here  if  (he  peritoneum  is  adherent.  Thia  condition,  «li«o 
present,  {h  iiBnaUy  found  above.  It  is  especiidly  likely  in  long-standing  outt^to^ 
where  the  tin«nri.Hm  ha^  caused  irritative  and  inflammatory  changes.  Bysoioeliii 
held  thnt  thn  ir.anH  venial  in  Tiuicia  can  nlwavH  be  (itrip|>ed  up  along  with  the  peritontuin- 
As  tliis  fniieiti  Sh  thickened  find  attachal,  chwe  lo  Pouparl's  ligunienL,  to  form  lliedrtptf 
criinil  arek  nnd  front  of  the  femoral  slieath,  it  is  very  doubtfid  if  it  cun  ever  h*  it- 
laclied  uuleas  it  18  divided  or  ttiru  tlirough.   The  latter  is  very  easy  on  aa  aged  corp* 
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the  inner  border  of  the  psoas,  and  carefully  opens  the  layer  of  fascia 
which  ties  the  veesel  to  the  psoas  and  forms  a  weak  sheatli  to  it.  This 
should  he  done  11  inch  above  Poupart's  li;ianient*and  the  needle 
passed  from  within  outwards,  carefully  avoiding  the  vein  on  the  inner 
side  and  the  genito-crural  nerve  outside  and  in  front.  In  difficult 
cases  the  ligature  must  mainly  he  pai^sed  by  touch,  but  a  free  incision, 
adequate  use  of  retractore,  and  li^'ht  tliroun  in  by  a  large  mirror,  will 
very  often  allow  the  surgeon  to  ^ee  what  he  is  doing.  The  effect  of 
tightening  the  ligature  being  satisfactory,  it  is  cut  short  and  tJropped 
in,  the  cut  muscles  are  then  brought  together  with  chruinio  gut  cut 
phort,  sufficient  drainage  provided,  and  the  superficial  wound  closed. 
The  j>art8  must  be  kept  relaxed  by  propping  the  chest  up  .slightly  and 
flexing  the  knees  over  a  ])illow,  but  too  uiueh  flexion  of  the  groin  is 
to  be  deprecated  as  causing  a  deep  sulcus  from  which  tlischarges  will 
escape  with  dilliculty.  The  limb  is  evenly  baudagcd  from  the  toes 
upwards,  raised  and  kept  covered  in  cotton  wool,  with  hot  bottles 
placed  in  the  bed.t  Tn  cam-  of  threatening  gangrene,  assi.^tants  slmuld 
persevere  in  a  trial  of  friction  of  the  litnb  from  bebnv  upwards.  Where 
there  is  a  history  of  syphilis,  appropriate  remedies  should  be  given 
after  the  operation. 

(2)  Lntisiox  of  Abebnetuy. — In  his  first  operation  this  surgeon 
made  his  incision  in  the  line  of  the  artery  for  about  three  inches,  com- 
mencing nearly  4  inches  above  Poupart's  ligament.  Later  on  he 
modified  his  incision  by  making  it  lejss  vertical,  and  more  curved,  with 
its  convexity  downwards  and  outwards,  and  extending  between  the 
following  points — viz.,  one  about  1  inch  internal  and  1  inch  above  the 
anterior  superior  spine  to  li  inch  above  and  external  to  the  centre  of 
Poupart's  ligament. 

Tlie  respective  advantages  and  disadvantages  of  the  methods 
of  Cooper  and  Aberriethy  appear  to  be  the  following  :  Cooper's  is  rather 
the  easier,  interfering  as  it  does  with  the  [teritoneum  less,  and  lower 
down.  It  is  most  suiudile  to  those  cases  which  do  not  extend  far,  if 
at  all,  above  Poupart's  ligament  The  risk  of  ventral  hernia  would 
appear  to  be  less.  On  the  other  huiul,  where  the  extent  t<i  which  the 
aneurism  reaches  upwards  is  not  exactly  known,  Aburnctliy's  opera- 
tion, hitting  off  the  artery,  as  it  does,  higher  up,  or  some  uioilifieation 
of  that  given  (p.  547)  for  ligature  of  the  common  iliac  will  be  found 
preferable. 

Difficulties  and  Possible  Mistakes. 

1  Too  short  un  incision.     Here,  as   in*  colotomy  and  other  deep 

•  So  as  to  lie  well  above  the  origin  of  the  deep  epigaHtrie,  which  usually  i-omea  aff 
J  or  4  inch  above  Pou{mrt'»  ligament.  The  absence  u[  any  other  branch  shuiilJ,  if 
pomible,  l>e  verified. 

f  If  the  paiieat  be  restless,  am  in  delirium  tremens,  a  long  aplint  should  be  applied. 
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operftlionB  on  the  abdorainnl  wall,  every  layer  must  be  cut  to  the  fall 
extent  of  the  superficial  ones.  Otherwise  the  operator  will  be  wori 
at  the  bottom  of  a  conical,  confined  wound. 

2.  A  wrongly  placed  incision — i.e.,  one  which,  by  going  too  near  th 
middle  line,  opens  the  mtemal  abdominal  ring,  or  which,  if  too  loi 
may  come  too  near  the  cord. 

3.  Disturbing  the  planes  of  cellular  tissue  needlessly  or  roughly. 

4.  Woundin^^  the  jieritoneum,  owing  to  a  hasty  incision  through  4] 
thin  abdominal  wall,  by  rough  use  of  a  director,  especially  if  thfl 
peritoneum  is  adherent  in  the  neighborhood  of  the  sac,  or  fixed  wit 
the  transversalis  fascia.     The  peritoneum  is  often  difficult   to  dia 
tinguish  :  it  is  bluish  in  aspect,  but  of  course  not  smooth,  but  cover 
with  cellular  tissue  which  connects  it  to  the  extra-peritoneal  fat 

5.  Stripping  up  the  peritoneum  roughly  and  too  far. 

6.  Ditaching  the  artery  from  the  psoas, 

7.  Lacerating  the  psoas, 

8.  Tying  or  injuring  the  vein. 

9.  Including  the  gcnito-crural  nerve. 

10.  An  abnormal  position  of  the  artery.     This  may  be  due  to  an 
exaggeration  of  tliat  naturally  tortuous  condition  of  the  artery  whicl 
is  especially  likely  to  be  met  with   in   patients  advanced   in  lifftj 
Another  unusual  cause  of  (lis(>liioenient  may  be  met  with  in  cxlrava- 
sated  blood,  when  an  aneurism  has  given  way.     Sir  W.  Fergusson 
brierty  rejiorted  (Brit.  Med,  Joum.,  1873,  vol.  i.  p.  286)  an  instance 
this  kind,  in  wliicli  the  sac  gave  way  after  repeat<»d  manipulation.] 
Much  venous  hu-morrhage  was  met  with  during  the  first  incisions  andj 
evidence  of  extravasated  blood  deeper  down.    On  reaching  the 
toneum,a  novel  feature  presented  itself.    Instead  of  the  iliac  us*  lying] 
uninjured  before  the  operator,  it  seemed  as  if  the  aneurism  had  burst 
at  the  back,  and  a  great  infiltration  of  blood  had  taken  place  into  llje 
substance  of  the  iliiicus.     No  trace  of  the  artery  could  be  seen,  nf* 
cnuld  it  bo  felt  anywJjcrc.     On  pu.ihing  his  finger  deeply  in  towunUj 
the  middle  line  close  upon  tlie  bladder,  Sir  W.  Fergusson  came  ui>oftj 
the  artery,  with  little  pulsation   and  quite  at  the  inner  side  of  tlitj 
swollen  ilicacus.     Pulsation  in  the  aneurism  ceased  as  soon  as  thej 
ligature  was  tigliteived.     Huw  tiie  case  ended  is  not  stated. 

Oauees  of  Failure  and  Death. 

1.  (Jangrene.  In  some  cases,  where  the  limb  does  not  becom«| 
gnngrenous,  tlie  vitsdity  is  very  feeble  and  requires  much  attentiun.J 
Thus,  in  Mr.  Rivington's  case  (Ciin.  Soc.  Tram.,  vol.  xix.  p.  45),  lo»i>( 
sensation  was  noticed  on  the  fourth  day,  followed  by  paralysis 
most  of  the  muscles.     Though  gangrene  did  not  appear,  and  die ' 


*  Probably  (be  ilio-paons  is  intended  here. 
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patient  survived  five  and  a  half  months^  the  limb  wjis  ''ou  the  verge 
of  gangrene,"  as  shown  hy  sores  appearing  on  the  heel  and  great  toe.* 

2.  Secondary  ha-nmrrhajje.  ThiH  is  I'spocially  liki'ly  if  the  wound 
becomes  septic,  and  if  catgut  is  used.  This  fatal  result  may  he  long 
deferred ;  thus,  in  Mr.  Rivington'a  case  (luc.  euprn  cU.),  the  patient  died 
of  secondary  ha-rnorrhage  five  and  a  half  months  after  the  operation; 
the  wound  had  hani  found  septic  at  the  lirst  dressing,  catgut  was 
used.  Early  recurrence  of  pulsation  may  be  ominous  of  secondary 
hiemorrhage.  In  a  case  of  Sir  A.  Cooper  the  ha-morrhage  which 
proved  fatal  a  fortnight  after  the  operation  was  found  to  he  due  to 
a  large  collateral — viz.,  an  abnormal  obturator  arising  immediately 
above  the  site  of  ligature  (Roux,  Parallide  ik  in  Chir.  Anrjlaise  avcc  la 
Chir.  Fr(ntmm\  etc.,  pp.  278,  279). 

3.  Cellulitis.  Septicamiia.  Pyipmia,  Owing  to  the  number  of 
planes  of  cellular  tissue  met  with  here,  any  needless  or  rough  disturb- 
ance of  the  parts,  inadequate  drainage,  or  a  septic  condition  super- 
vening, are  e.xtremely  to  be  deprecated.  The  wound  should  be 
opened  up  at  once  if  any  collection  of  fluid  is  suspected. 

4-  Peritonitis. 

5.  Tetanus,  from  including  the  genito-cruraJ  nerve. 

6.  Phlebitis  and  secondary  hieinorrhjige  from  injury  to  the  external 
Diac  vein. 

7.  Suppuration  of  the  sac  with  its  attendant  dangers  of  septic  in- 
fection and  secondary  liaMiiorrbage.t 

This  accident  is  far  from  uncommon  in  cases  of  inguinal  aneurism 
after  ligature.  No  pains  should  be  spared  to  prevent  its  occurrence 
hy  taking  every  step  to  keep  the  wound  strictly  aseptic  from  first  to 
last,  and  thus  to  secure  early  and  sound  healing.  Absolute  rest 
should  also  be  enforced  upon  the  patient.  If  suppuration  take  place 
it  will  usually  be  within  two  months  of  the  date  of  ligature.  The 
symptoms  need  not  be  alluded  to  here  Vjeyond  [tointing  out  that 
pulsation  is  one  of  very  grave  omen.  When  it  is  evident  that  suppu- 
ration, if  not  established,  is  inevitable,  the  surgeon  should  so  arrange 
his  time  as  to  choose  a  suitable  occasion  both  as  to  assistance  and 
a  good  light,  for  interfering.  Allowing  the  suppurating  sac  to  open 
spontaneously  should  not  l)e  thought  of,  not  only  because  of  the  risk 
of  hiemorrhage,  the  want  of  preparation,  etc.,  but  because  septic  in- 

*  In  one  of  Dr.  Sheen's  coses  nlreiwly  referre<)  to,  four  ilnya  afler  the  Ofwnition  a 
large  patch  of  akin  on  tho  nnterHltle  of  the  lliigh  Wii»  noiioetl  to  be  diirlcii^li  in  color, 
ami  lo  pit  on  prcHsure,  though  norninl  ns  to  sE-nsntinn.    The  case  did  ({iiile  well. 

t  Very  occnsionally  Bcoondary  liieinurrtiage  miiy  take  place  to  a  slight  amount,  imd 
leave  offspontanenimly.  Thns,  in  one  of  Dr.  Sheen's  ense'i,  five  weeks  after  the  opera- 
tion "about  an  ounce  uf  bnght-nft  bluod  cnme  from  tJie  Hliglit  remaining  wound],  and 
a  dligfat  oozing  again  after  a  few  davB,  but  there  waa  no  further  luemorrUaj^.*' 


OPERATIONS  OS   THE  ABDOMEN. 


fection  is  now  made  very  probaMe.    Tlie  operative  s^tepe  are  mucl 
the  same  us  in  the  old  openition  for  aneurism,  for  which  the  reader 
referred  ia  p.  554.     It  luuy  be  here  jxiinted  out  that  in  this 
is  uioro  chance  of  the  Ii£Pinorrhage  taking  the  form  of  a  geu'-i 
from  the  sac,  and  not  that  of  a  gush  or  spirt  of  blood.     Moreover. 
the  collateral  circulation  has  been  well  estalilished,  there  is  also  i 
probabilit}'  of  the  sac  being  fed  by  some  udditional  branch,  wind 
perhaps,  entering  deep  down,  may  be  a  cause  of  much  enjl»arras*mei 

8.  Kecurrfncf  of  pulsation. 
This  is  especially  likely  to  occur  when  a  catgut  ligature  has  been 

used  and  given  way,  owing  to  its  being  softened   by  suppurati'^i 
Over-free  collateral  circulation  will  cause  recurrence   of  pulsati 
quickly,  and  melting  down  of  soft,  coagulum  (tlds  appearing  to  W 
that  the  blood  can  do  in  the  way  of  clotting)  will  bring  alout  ibe 
same  cause  of  failure  later  on. 

In  these  cases,  the  following  courses  are  open  in  the  matter  of 
external  iliac — viz.,  well-adjusted  and  carefully  maintained  ])resBi 
and  ihf  old  upuration.    Ligature  of  the  vessel  lower  down — I'.f,,  belW' 
the  first  and  the  aneurism — and  amputtition  are  not  available  here.' 

Two  otlier  conditions  which  may  supervene  and  prove  troubl 
should  be  mentioned  here,  viz. : 

9.  Formation  of  a  ventral  hernia.   This  should  be  prevented  as  &ra* 
possible  by  ensuring  primary  union,  and  by  the  use  of  deep  chromioj 
gut  sutures  in  the  cut  muscles.     Later  on,  if  this  complication  occu 
an  appropriate  belt  should  be  worn. 

10.  Coming  away  of  the  ligature  long  after  the  operation  throu«lj 
persistent  sinus  or  reopened  wound.    This  may  happen,  even  in 
wound  kept  sweet  from  first  to  last,  if  a  silk  ligature  has  not  been 
properly  carbolized,  or  if  one  of  too  close  texture  is  usi*d.    tk-e  tbi 
foot-note,  p.  404. 

LIGATURE  OF  THE  COMMON  ILIAC  (JFig.  94). 

Indications. — Very  few : 

1.  Aneurisms.     Especially  those  inguinal  aneurisms  which 
the  external  iliac  on  its  upj>er  part,  above  the  origin  of  the  deep  «?p 
gastric,  occupying  the  iliac  fossa  and  lower  part  of  the 
When  such  aneurisms  are  progressing  steadily,  when  they  have 


I 


•  In  one  case  (Syd.  S-yc.  liirn.  Rttr^  1873-4,  p.  220)  after  lignture  of  ibei 
iliao  for  a  ferunnil  aneurism  with  catgut,  and  premature  nbitorption  ofikia  oa  tb«( 
day  \x\\e  wound  Mippunited  freelr,  and  antiiteptic  precantion.<t  do  not  app«*r  to  luv 
be«n  taken),  pul-atiuu  r«turne«J,  and  the  swelling  enlarged.    The  patient  wai*  o|Wf>u 
U|>on  again,  and  a  slniit  cartHiliEe<l  hi'in|)«n  ligiiiure  made  wte  of.  one  end  being  Ic 
long.    Though,  owing  to  the  clone  matting  of  part.s  the  peritoneum  waa  woondii 
twice,  and  intestines  and  oiucntum  protruded,  the  patient  recorered. 
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sisted  a  trial  of  pressure,  and  are  not  tliouglit  amenable  to  the  old 
operation,  ligature  of  the  common  iliac  is  intlicated. 

The  followinir  remarks  by  one  of  thf>  ciiief  living  authorities  on 
aneurism,  Mr.  Hulmes,*  will  iiiJ  the  surgeon  in  coming  to  a  decision 
H  in  this  most  important  matter: 

H      "  AUowiiig  that  an  iliac  aneurism  is  amenable  to  {ill  three  methods 
B  of  treatment,  the  Hunterian,  by  ligature  of  the  aorta  or  common 
iliac;  the  old  operation,  by  laying  open  the  sac  and  securing  the 
arter\'  or  arteries  opening  into  and  out  of  it;  and  the  method  of  com- 
pression ajiplied  to  the  ;iorUi  or  c<inimon  iliac — I  think  no  one  could 
deny  that  the  number  of  cures  by  the  latter  method  bears  a  very 
largo  proportion  to  the  number  of  cases  treated,  while  the  cures  by 
the  Hunterian  method  are  very  rare,  and   the  other  method  is  as  yet 
pretty  nearly  untried. 
—^      "  But  this  is  far  from  settling  the  question  ;  compression,  doubtless, 
f  often  succeeds,  but  it  also  often  fails.     It  is  not  without  its  risks.    It 
usually  requires  tlie  prulnnged  use  of  chloroform,  and  this  cannot 
always  be  borne  by  the  patient. 
B      "The  question  of  applying  the  old  method   in  preference  to  the 
^■Munterian  in  those  cases  (rare,  it  may  be,  but  which  must  sometimes 
^Fbe  met  with)  in  which  pressure  has  failed,  is  one  which  Mr.  Syme's 
brilliant  operations  have  put  in  a  totally  new  light.    And  I  must  say^ 
for  my  own  part,  tliat  louking   at  tlie  awful  mortality  which  liaa 
attended  the  ligature  of  the  common  iliac  for  aneurism,  and  the  uni- 
form fatality  of  the  same  operation  on  the  aorta,  I  think  Mr.  Syme's 
^  suggestion  ought  to  be  put  to  the  test  of  more  extended  experience, 
B  *'^hough  the  facts  and   reasonings  which  I  have  adduced  will  show 
that  I  am  not  insensible  to  the  risks  which  attend  the  performance 
of  tlie  operation,  to  the  prububility  of  secondary  luemorrltagc,  ami  to 
the  extensive  injury  which  must  be  inflicted  upon  parts  in  the  imme- 
diate neighborhood  of  important  organs." 

Mr.  Holmes,  then,  in  proof  of  tJie  great  fatality  of  the  Hunterian 

operation  on  the  common  iliac,  quotes  the  list  collected  by  Dr.  Stephen 

Smith.t  in  wliich,  out  of  fifteen  cases  in  which  that  vessel  was  tied  for 

^  aneurism,  only  three  can  bo  reckoned  as  definitely  cured. 

^k     Mr.  Holmes's  belief  that  subsequent  experience  has  not  been  more 

favoraljle,  is  supported  by  a  table  of  05  cases,  tabulated  by  Dr.  Pack- 

i      ard.J     Of  these  6-5  cases,  no  fewer  than  51  died,  only  14  recovering, 

H»giving  a  general  mortality  of  78.46  per  cent.§ 

*  B.C.8.  LMtnreii  (Lancet,  1873,  vol.  i.  p.  297). 

+  Amrr.  Joum.  Med.  Sci„  Jnly,  1860,  Tol.  il. 

J  7Va»w.  Ainer.  Surg.  Aatoc,  vol.  i.  p.  234.  Sixty-seven  cases  are  given,  Ijiit  ihe 
result  iH  not  8tulet1  in  two. 

2  Grouping  these  cases  into  clajwea,  iiAer  Dr.  Smithes  example,  in  order  to  obtain 
more  satiitfaclor/  deductions,  Dr.  Packard  concludes  as  fullons:  (i)  Those  cases  in 
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Mr.  Holmes  goes  on  to  discuss  the  old  operation,  and  in  answer 
the  objection  that,  though  the  Hunterian  operation  has  been  attendc 
with  "awftil  niortality  "  here,  we  are  not  made  more  secure  by  o{ 
ating  on  an  artery,  perhaps  not  much  more  than  3  inches  lower  do^ 
and  already  involved  in  disease,  writes:  "  I  reply,  that  if  we  grant 
artery  where  it  is  involved  in  the  s^ac  to  be  healthy  enough  to  bear 
ligature,  many  advantages  may  be  found  in  the  old  operation  ov( 

that  of  Hunter First,  tlie  clot  is  removed,  and  the  sac 

open ;    consequently,  that  softening  of  clot  and  inflammation  of 
closed  sac  lying  in  proximity  to  the  peritoneum,  which  is  so  sure 
fatal,  is  obviated.     Next,  the  ligature  will  probably  be  place<l  on 
external  iliac  instead  of  the  common,  and  thus  the  chances  of 
grene  will  be  greatly  diminished,  since  the  internal   iliac  and  i( 
branches  are  left  open.     Thirdly,  the  artery  is  tied  at  a   point  whe 
most  likely  the  peritoneum  and  viscera  have  been  pushed  away  from'' 
it  by  the  sac,  so  that  tlu're  is  less  risk  of  hurtful  interference  with  these 
latter  in  the  operation.     And,  lastly,  the  total  excision  of  the  tuino 
precludes  any  such  relapse  as  occurs  sometimes  after  the  Hunteriu 
operation. 

"  Against  these  advantages  must  be  set  the  undoubted  risks  of 
ondary  hiemorrhage,  even  in  cases  where  the  immediate  dangers 
the  operation  have  been  surmounted.    What  this  risk  is  we  have  i 
means  of  judging   until   our  experience  of  this  operation  be«^ni«i1 
greater;  but  I  am  under  the  impression  that  Mr.  Syme  much  uudasj 
rated  it,  in  consequence  of  having  operated  chiefly  upon  trauiuatj 
aneurism." 

Farther  on,*  Mr.  Holmes  writes,  while  "  maintaining  that  the  old 
doctrine  on  which  the  superiority  of  Hunter's  operation  is  bas»?<l, 
quite  true  in  general,  I  should  have  no  objection  in  the  particular  ic 
stance  of  iliac  luieurisui,  to  follow  Mr.  Syme's  practice;  at  least  unt 
further  exjjcrience  of  it  should  show  that  it  is  wrong:  only  the  lea*, 
dangerous  expedient  of  rapid  compression  of  the  trunk-art«iry  under 
chloroform,  or  gradual   com])ression,  with   or  vrithout  chlurufonu. 
ehouid  first  be  tried." 

Tlie  same  authority  when,  later  on,  discussing  the  value  of  prwsure, 
brings  out  the  following  facts.    That  while  rapid  compression  onde 


whii'li  (he  n[teration  wim  done  for  ilie  nrr«st  of  htemorrhoge:  22  <»Bes  of  vliidil 
diwl  imd  3  recovered;  inoi-tatitv,  SCy.^C>  [kt  i-f'tu.     fii)  Tln>s€  in  which  il  waaitomi 
ihe  cure  of  aneurism  :  3-5  cnaett,  of  whicli  24  died  iind  9  recovered,  the  resnil  notbtiaf  j 
elated  in  2;  niortnlity  in  3>1  cnite^,  72.72  per  cent,     (iii)  ThoAe  caMes  in  which  luin6f>l 
fiiintilttting  nnciiriDtu  led  to  ilit  performance:  b  ca«e!i,  4  of  which  died  and  1  recarend.1 
(iv)  Tlnwe  in  which  ilie  vessel  was  8ei"tirp<l  to  prevent  iiieaiorriiage  during  the  renKinl 
of  B  morbid  ftrowtli:  3  cnses,  nil  of  which  died. 
*  Loc  supra  cit.,  p.  3G7. 
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chloroform  is  a  mode  of  treatment  by  which  most  gratifying  succeea 
has  been  obtained  in  iliac  as  well  as  aortic  aneurism,  it  exjioses  the 
patient  to  serious  dangei-s.  Amongst  these  are  enteritis  and  peritonitis 
from  bruiaiug  of  email  intestine,  mesentery,  meso-colon,  and  sympa- 
thetic;  ij.'emnturia ;  failure  of  pulse  and  breathing  when  the  ])ad  is 
screwed  down.  On  account  of  these  very  real  dangers,  which  every 
dexterity  may  not  obviate,  Mr.  Holmes  advocates  a  trial  of  gradual 
compression,  as  safer,  though  \vm  ellicient,  and  he  points  out  that  the 
relations  of  the  common  iliac  are  less  conijiUcated  than  those  of  the 
ftorta,  and,  '*  as  we  get  further  to  one  side  there  is  more  chance  for  the 
intestines  to  slip  out  of  the  way."* 

2.  Wounds.  These  maybe  gunshot  or  bayonet  wounds,  or  knife 
stabs  of  the  vessel  itself,  or  the  internal  iliac  or  its  branches,  usually 
the  latter.  The  haemorrhage  calling  for  ligature  seems  to  be  usually 
secondary .f  Gunshot  wounds  of  the  common  iliac  have  a  fresh  in- 
terest now,  owing  to  the  recent  advances  in  surgery  in  the  treatment 
of  gunshot  wounds  of  tlie  abdomen. 

Dr.  S.  Smith  J  gives  two  cases  of  ligature  of  the  common  iliac  for 
wounds,  tlie  one  from  a  nmsket-ball  which  injured  the  vessel  itself, 
passed  through  the  intestines  and  lodged  in  the  sacrum.  The  opera- 
tion was  performed  by  opening  the  peritoneal  cavity.  Peritonitis  soon 
set  in  ;  secondary  ha  rnorrliage  recurred  re])eatedly,  and  the  case  ended 
fatally  on  the  titteenth  day.  The  other  case  is  of  great  interest,  as  the 
common  and  internal  iliac  were  here  tied  for  severe  haemorrhage  after 
a  stab  in  the  inguinal  region.  A  large  <juantity  of  blood  was  found  in 
the  pLTitoneal  cavity,  and  the  patient  died  tt-u  hours  after  the  operation. 
At  the  autopsy  it  was  found  that  the  deep  epigastric  was  the  wounded 
vessel. 

Dr.  Otis§  records  four  cases  of  ligature  of  the  common  ilinc  during 
the  late  American  war.  In  one,  a  gunshot  wound,  in  which  the  ball 
entered  the  groin  and  came  out  at  the  buttock,  the  external  i  liac  was  first 
tied,  the  repeated  ha-morrbage  being  believed  to  be  from  the  profunda, 
but  as  the  bleedinjj  per!*isted  and  evidently  came  from  the  sciatic,  the 
wound  was  prolonged  and  the  common  iliac  tied.     Both  ligatures 

♦  Mr.  HolmpB  draws  attention  alwj  to  tliis  most  important  point — ».«,,  tliat  rapid  co- 
ngiilntion  in  an  nneiiriEimal  oiinur  entmot  be  regnrded  n»  in  itsetf  a  meaDM  uf  cure,  but 
only  as  the  oomnienoenieivt  of  u  procesa  wJiich,  ff  not  interrupted,  may  reHiiil  in  cure, 
mid  that  thus,  while  puliation  ninv  diminish  soon  after  a  Iriiil  uf  coropression,  it  may 
not  iiiMoltUely  ceoine  for  <^iute  si  rnuntl). 

f  Ii  wotdd  nattirally  be  lboii<{]ii  that  (iiemorrlmge  from  a  wound  of  the  common  iMao 
would  lie  filial  bef<tre  n  Jignture  could  be  applied.  Dc  Otis  gives  a  case  in  vrbii-b  tliia 
vessel  was  wounded  by  a  ball  entcriniB^  from  tlio  buttock  through  the  sttcro  iliac  syn- 
chondroeis.     Death  look  place  from  lisinorrliage  on  (he  second  day. 

J  Amer.  Jaum.  Afed.Sci.,  ISW),  vol.  xl.  p.  17. 

g  Med.  and  Surg.  HUlory  of  (be  War  of  tht  Rtbdtion,  pt.  ii.  p.  333.. 
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came  away,  and  the  operation-wound  healed,  but  the  patient  died 
about  tliroe  months  hiter  of  exhaustion,  associated,  apparently,  with 
necrosis  in  the  gluteal  region. 

In  the  second  case  the  common  iliac  was  tied  for  a  gnnshot  wmiud 
belirvod  to  he  of  the  gluteal  artery,  in  which  the  htemorrhage  was  not 
arreftod  by  tying  the  internal  ilinc.  The  hii-rnorrhage  recurred  and 
death  took  place  two  days  later.  The  third  case  was  one  of  diffme 
aneurism  of  the  right  buttock  and  ilitic  fossa  resulting  from  a  bayonet 
'stab  in  the  former  region.  Denth  took  jilace  four  days  later  ficm 
gangrene  of  the  sac.  The  old  operation  is  considered  by  Dr.  Otif  to 
have  bot^n  preferable  in  this  case,  but  as  the  post-mortem  showvd  tliii 
the  antiTior  trunk  of  the  internal  iliac  bad  been  wounded,  withiatbt 
8,ncro-!«cifttic  notch,  by  the  bayonet,  it  is  difficult  to  see  how  the  cast 
ct>uld  have  l>ecn  treated  save  by  ligature  of  the  iatemal  iliac,  otbff 
outside  or  within  the  peritoneum,  and  then  by  opening  and  filling  the 
aneurismal  sac  with  aseptic  gauxe  or  epoogw.  The  foarth  taat  ih 
one  of  aneurismal  varix  of  the  femoral  vcosela  firom  a  ptinctDRd 
wound  2  inches  below  Poupart's  Ueament  In  this  case,  owing  to  the 
im}KtssibiIity  of  separating  tli>  lewn,  this  was  inciaed  and  Ar 

common  iliac  thus  securetl.     i  ns  proved  fittal  four  days  fata: 

Here  ligature  of  the  artery  lower  down,  above  and  bdow  the  onpnl 
Mmt  of  injury,  would  have  been  better  treatment. 

S.  For  the  arrveit  of  htrmorriMfic  apart  £rom  aneorism.    Socfa 
may  be  met  with  after  amputatioo  near  the  hip,  followed  by  eeni 
hieaKMrrfaage  from  the  brandtes  of  the  interaal  iliac  in  what  it 
the  posterior  flap. 

Mr.  LMon  *  published  a  case  of  this  kind  in  wliieh,  sfter  anpotk- 
taon  below  the  trochanter  minor  for  nerrons  of  thelieniiii;  hmntatAift 
oocorrvd  from  the  stamp  on  the  seventh  day.  As  this  ooold  n«l  kt 
mmsled  IIm  WiMoa  iliac  was  tied,  but  the  ptttknt  died  tv«ntT4oat 
hoar?  later. 

Dr.  Packard  t  treated  «  somewhat  similar  CMBfr  in  the 
CMsMIly.    This  case  is  especmUy  iaIercsliBg  m  tfae 
cauiWI  frombnuMbesof  the  Interaal  iKae  afier  a  Fonftcaax 
amputatioci,  a  method  which  is  oomiog  ^^iF^  into  wogae 
srhieh  mamid  vsnsUy  be  expected  to  do  awsj  villi  tiie  Amr  mLf 
Hgmowhsgt  oeeuxtd  from  the  alnmp  on  the  sixth  day,  aad  m  dka 
c<oald  not  be  ainmted  bj  prasue  the  '  '■■-  "■  Hiftc  was  ticdL 
■■til  lit  ohamatelT  did  wvIL 
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It  will  not,  it  is  hoped,  seem  a  hasty  criticism  on  the  above  if  I  say 
that  in  future  cases  opening  up  the  flaps  and  plugging  with  aseptic 
gauze,*  or  the  application  for  some  days  of  Spencer  Wells's  forceps, 
aided  by  even  pressure  on  the  flaps  and  pressure  on  the  common  or 
external  iliac,  would  be  preferable  to  submitting  the  patient  to  the 
severe  and  risky  operation  of  ligature  of  the  common  iliac. 

4.  For  pulsating  tumors  simulating  aneurism.  As  these  growths 
from  the  iliac  fossa  and  the  walls  of  the  pelvis  have  been  found  to  be 
malignant,  it  is  of  the  utmost  importance  to  form  a  correct  diagnosis 
in  these  cases,  and  thus  save  a  patient  who  has  a  certainly  fatal  dis- 
order from  being  submitted  to  an  operation  which  is  most  dangerous 
and  almost  certain  to  be  useless.f  As  mistakes  have,  however,  been 
made  in  these  cases  by  excellent  surgeons,^  the  chief  points  of  diag- 
nosis, as  given  by  Mr.  Holmes,!  may  be  briefly  mentioned  here :  (1) 
The  bruit  is  usually  less  well  marked  ;  (2)  The  pulsation  is  less  heav- 
ing and  less  expansive ;  (3)  The  condition  of  the  bone  with  which  the 
swelling  is  connected;  thus,  a  plate  of  bone  may  be  found  in  the 
supposed  aneurismal  sac ;  the  supposed  aneurism  may  be  found  both 
on  the  gluteal  and  the  iliac  aspects  of  the  pelvis,  the  bone  being  ex- 
panded by  the  growth  ;  (4)  The  cancerous  cachexia  is  usually  present, 
and  perhaps  secondary  growths  as  well. 

5.  For  haemorrhage,  not  the  result  of  a  wound.  Ligature  of  the 
common  iliac  has  been  employed  in  some  cases  of  this  nature,  usually 
secondary  hemorrhage  after  ligature  of  the  external  iliac,  the  gluteal 
and  sciatic,  or  after  rupture  of  the  external  iliac.  Ligature  of  the 
main  trunk  has  been  so  fatal  in  these  cases  that  it  ought  to  be  aban- 
doned, carefully  applied  pressure  aided  by  plugging  with  aseptic 
gauze,  or  the  old  operation  being  certainly  preferable. 

Mr,  Morrant  Baker  has  put  on  record  ||  a  case  of  great  interest  in 
diagnosis,  in  which  an  abscess  from  sacroiliac  disease  ulcerated  into 
branches  of  the  internal  iliac  artery,  and  when  opened  gave  rise  to 
hemorrhage  calling  for  ligature  of  the  common  iliac :  A  gardener, 
aged  seventeen,  had  felt  pain  a  month  previously  while  digging.  A 
tense,  elastic  swelling,  distinctly  fluctuating,  and  acutely  tender,  occu- 

*  Wrung  out  of  tarpentine  if  the  parts  are  sloughy  (p.  423). 

f  In  Guthrie's  case,  a  pulsating  tumor  in  the  right  buttoi-k,  the  size  of  an  adult 
head,  diminished  bj  one-half  in  a  montii.  Two  montiis  later  it  sprain  enlarged,  and 
the  patient  dying,  eight  months  after  the  operation,  an  immense  encephaloid  tumor 
was  found  occupying  the  right  iliac  region. 

X  E.g.,  Gnthrie  (Lmd.  Med.  Oaz.,  vol.  ii.  1834);  Stanley  {Med.  C%ir.  Trans.,  vol. 
xxviii.) ;  Moore  (ibid.,  vol.  xxxv.). 

I  Stf^.  of  Surg.,  vol.  iii.  pp.  44,  14'^.  The  reader  should  also  consult  Mr.  Holmes's 
article,  "On  Pulsating  Tumors  which  are  not  Aneurismal,  and  on  Aneurisms  which 
are  not  Pulsating  Tumors  "  (St.  Oeorge'a  Hasp.  Beporta,  vol.  vii.). 

U  Sl  BarUujl.  Ho»p.  IUp$.,  vol.  viii.  p.  120. 
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pied  all  the  right  buttock.    It  was  opened,  and  a  small  8t 
apparently  arterial  Mood  escaped  without  jets.     On  furthtT  expl 
tion  the  Hnm'r  entered  a  large  cavity  between  the  iliac  hone  and  Hit] 
glutei.    The  iliac  fossa  was  full  and  tense,  and  on  exaniinatioo,  [i 
rectum,  a  swellinfj  was  found  in  the  rij,dit  isehio-rectal  fossa.   On 
enlarging  the  gluteal  wound  a  steady  stream  of  arterial  blood  welled 
up  through  the  great  sacro-sciatic  foramen.    This  was  firmly  plugged 
and  the  common  iliac  tied.     On  removing  the  plug  some  ble^g 
still  occurred,  but  was  eiusily  arrested.    The  gluteal  wound  became 
offensive,  and  this  region,  togetlier  with  the  upper  part  of  the  thigh, 
became  gaegrenoxis,  the  leg  and   foot  remaining  unaffected.   The 
patient  died  forty  hours  after  the  operation. 

Post  mortem  the  sacro-iliac  joint  was  open  and  the  neighboring 
bone  diseased.  The  remains  of  a  large  abscess  was  found  involving 
the  branches  of  the  internal  iliac.    There  was  no  trace  of  aueuripiu. 

Surreal  Anatomy. — The  common  iliacs  coming  off  on  the  left 
side  of  the  fourth  lumbar  vertebra,  incline  downwards  and  outwutli 
to  divide,  opposite  to  the  lumbo-sacral  intervertebral  dbk,  into  lh» 
internal  and  e.xternal  iliaci^.  The  right  is  rather  the  longer  ami  nrnrt 
oblique  of  the  two.  Their  length  is  usually  li  inch.  Their  branclie* 
are  few  and  small — viz.,  to  tlie  ureter,  psoas  muscles,  glands,  etc.  Thr 
iliacs  become  increasingly  tortuous  with  ago  :  a  point  of  importance  in 
tying  the  vessel  on  an  aged  corpse. 

Line. — One  drawn  from  a  point  Ij  inch  below  and  a  little  to  the 
left  of  the  umbilicus  to  the  centre  of  Poupart's  ligament,  the  Ir 
curvuig  a  little  outwards  in  its  couise,  will  represent  the  course  of 
artery  with  sufficient  accuracy. 

GmDE.— The  above  line  is  the  only  surface  guide:  more  deeply 
lumbo-sacral  articalution  and  the  psoas  muscles  axe  useful  guid 
especially  in  a  thin  subject.* 

Rklationb  : 

In  Front. 

Peritoneum;  small  intestine;  csecum  and 

appendix,  sometimes. 
Ureter. 

Sympathetic. 


I 


Outside. 
Psoas. 
Vena  cava. 
Right  common 
iliac  vein. 


Inside. 
Left  common  iliac  ve 


Riclit  oommon 
tline  artery. 


*  AUeutidti  lias  l>e«n  ilruwn  to  the  need  of  employing  touch,  as  w«ll  as  sight,  in  l 
Ugalure  of  these  large  trunka  (|>.  534J. 
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Behind. 

Right  and  left  common  iliac  vein. 

In  Front. 
Peritoneum ;  small  intestine. 
Sympathetic. 
Ureter. 
Superior  hsemorrhoidal  artery.    Rectum, 


Outside. 

Psoas. 

Left  common 
iliac  arterj. 

Behind. 

Left  common  iliac  vein. 

Oollateral  Circulation. 

— The  chief  vessels  concerned  here  are : 

Above. 

Below. 

Internal  mammary  and 

lower  intercostals, 

with 

Deep  epigastric. 

Lumbar, 

with 

Ilio-lumbar  and  circumflex 
iliac. 

Middle  sacral, 

with 

Lateral  sacral. 

Superior  haemorrhoidal, 

with 

Inferior  and  middle  ha?m- 
orrhoidal. 

In  addition,  the  pubic  arteries  anastomose  behind  the  symphysis. 

Operations  (Fig.  94). — The  common  iliac  may  be  tied  by  opera- 
tions based  upon  one  of  two  incisions.  (1)  An  anterior  abdominal  by 
which  the  vessel  is  approached  more  directly  from  the  front ;  an  in- 
cisitm  based  upon  those  for  tying  the  external  iliac,  and  made  use  of 
by  Dr.  Mott,  of  New  York,  who  first  tied  this  vessel  in  1827.  (2)  A 
posterior  abdominal,  or  loin  incision,  by  which  the  vessel  is  reached 
from  behind  ;  a  method  made  use  of  by  Sir  P.  Crampton,  of  Dublin,  in 
1828,  and  by  Mr.  Stanley  at  St.  Bartholomew's,  in  1846  (Fig.  94). 

(1)  Anterior  Abdominal  Incision. — The  preparatory  treatment  is  here 
the  same  as  that  for  the  external  iliac.  The  parts  being  shaved  and 
cleansed,  a  curv^ed  incision,  5  to  8  inches  long,  according  to  the  amount 
of  fat,  the  development  of  the  body,  and  the  size  of  the  aneurism,  is 
made,  commencing  just  outside  the  centre  of  Poupart's  ligament  and 
1}  inch  above  it,  then  carried  outwards,  reaching  towards  the  crest  of 
the  ilium,  then  upwards  towards  the  ribs,  and  finally  curving  inwards 
towards  the  umbilicus,  till  sufficiently  free  to  admit  of  the  necessary 
manipulations  for  reaching  the  artery.  The  three  abdominal  muscles 
are  cut  through,  either  on  a  director,  or  with  careful,  light  sweeps  of 
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the  knife,  till  the  fattcia  transversalis  is  reached ;  any  vessels  wliicb 
bleed  *  bi'ing  at  once  secured  witli  Spencer  Wells's  forceps.  The  fascia 
transvcrsalis,  which  may  generally  be  known  from  Uie  peritimeuin 
by  th&  layer  of  extra-peritonejil  fat,  which  usually  intervenes  Wlimn 
the  two,  is  then  picked  up  and  divided  on  a  director,  at  the  lower  part 
of  the  wound  where  it  is  best  njurked.t  The  peritoucuni  is  next  rai«<l 
upwards  and  inwards,  first  one  finger,  and  then  more,  being  insintuted 
towards  the  middle  line  until  the  psoas  is  reached.  On  the  inner  side 
of  thi.*  muscle  the  artery  will  be  found,  the  external  iliac  being  Irawd 
up  if  needful.  In  order  to  aid  tlie  surgeon  in  tlie  difficulties  which 
are  now  met  with,  owin^r  to  the  artery  lying  at  the  bottom  of  a  verv 
deep  wound,  the  abdominal  walls  should  be  rehixed  by  l»eiiding  up 
the  thighs,  the  wound  sponged  thoroughly  dry,  and  light  thrown  in 
by  a  reHector  if  needful.  Uare  will,  of  course,  have  been  titkcn  to 
divide  every  layer  from  end  to  end  e<jually,  and  thus  to  avoid  a  coni- 
cal hole  of  a  wound.  The  position  of  the  vessel  having  been  tuuHf! 
out,  it  is  to  be  cleaned  with  a  director,  especial  care  being  taken  on 
the  right  side,  as  here  both  the  common  iliac  veins  lie  behind  the 
artery.     The  needle  should  be  passed  from  within  outwards. 

(2)  Prjisteriur  IitcLsion,  [MirUy  in  Abduinen,  jxirUif  in  Loin.  —  Thi§ 
operation  will  be  best  given  in  the  words  of  Sir  P.  Cramptou,^  who 
first  introduced  it: 

"  The  first  incision  §  commenced  at  the  anterior  extremity  of  the 
last  false  rib,  proceeding  directly  downwards  to  the  ilium ;  it  follow«4 
tlie  line  of  the  crista  ilii,  keeping  a  very  little  within  its  inner  margin, 
until  it  terminated  at  the  superior  anterior  spinous  process  of  thai 
bone  ;  the  incision  wasi  therefore  chiefly  curvilinear, the  concavity  look- 
ing towards  the  navel.     The  abdominal  muscles  were  then  divided 
the  extent  of  about  an  inch,  close  to  the  superior  ant-erior  spinous  pi 
cess,  down  to  tlie  porilnncuiu ;  into  this  wound  the  fDrefingrer  of  the 
left  hand  was  introduced,  and  passed  slowly  and  cautiously  along 
the  line  of  the  cris*ta  ilii,  separating  tlie  peritoneum  from  the  fascin 
iliaca.     A  probt^pointed  bistoury  was  now  passed  along  the  finger 
its  extremity,  and  by  raising  the  heel  of  the  knife,  while  its  poini 
rested  firmly  at  the  end  of  the  finger  ae  on  a  fulcrum,  the  abdomins 
uniseles  were  separated   from  their  attadiments  to  the  crista  ilii  by 
single  stroke.     By  repeating  this  manoeuvre  the  wound  was  prolo 
until  sutlicient  room  was  obtained  to  pass  down  the  hand  beiwi 
the  peritoneum  and  the  fascia  iliaca.     Detaching  the  very  slight  con- 

*  See  note,  p.  533, 

t  Dr.  Liildeli  {I^em.  Eneyfl.  of  Surg.,  viiL  iii.  p.  312)  reoommends  that  I  he  &«pan- 
lioa  of  lhi»  fuxcift  froni  ihe  peritoneum  should  be  t>egun  at  the  upper  part  of  Uie  wound, 
where  the  adheition  h  slightest. 

t  Med.  Chir.  Tram.,  vol.  xvi.  p.  Ifil. 

I  The  patienl  woiild»  of  course,  be  rulled  over  on  to  iLe  sound  side. 
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nections  which  these  parte  have  with  eacli  othtT,  I  was  able  to  raise 
up  the  peritoneal  eac  with  its  coiiUijiumI  intestines  on  the  palm  of  ray 
Iianil,  from  the  psoas  nia^nus  iind  iliacus  and  internus  musekis,  and 
thus  obtain  a  distinct  view  of  all  the  important  partH  beneath;  and 
assuredly  a  more  striking  view  has  seldom  been  presente<l  to  the  eye 
of  the  surgeon  ;  the  parts  were  unobscurcd  by  a  single  drop  of  blood  ; 
there  lay  the  great  iliac  artery,  nearly  as  Inrpe  as  my  finger,  beating 
awfully,  at  the  rate  of  two  in  a  niitiute,  its  yellowish-white  coat  con- 
trasting strongly  with  tlie  chirk  Wiie  of  the  iliac  vein  which  lay  beside 
it,  and  seemed  nearly  double  its  aize ;  the  ureter  in  its  course  to  the 
bladder  lay  like  a  white  tape  across  the  artery,  but  in  the  jiriM^ess  of 
separating  the  peritoneum,  it  was  raided  from  it  with  that  membrane 
to  which  it  remained  attached.    The  fulness  of  the  iliac  vein  seemed 


Fio.  94. 


Uj^ure  of  common  lilac  bya  prxitirior  locUiou.    This  would  abo  be  available  for  the 
alxlomlnjil  sorta.    (Bryant.) 

to  vary  from  time  to  time,  now  appearing  to  rise  above  the  level  of 
the  artery,  and  now  to  subs^ide  bt.-lu\v  it.  Nothing  could  be  more  easy 
than  to  p:iss  a  ligature  round  an  artery  so  situated.  The  forefinger  of 
the  left  hand  was  passed  under  the  artery,  which,  with  a  little  nuin- 
agement,  was  easily  separated  from  the  vein ;  and  on  the  finger 
(which  served  as  a  guide)  a  common-eyed  probe,  furnished  with  a 
ligature  of  moistened  cutgut,  was  passed  under  the  vessel.  A  sur- 
geon's knot  was  made  in  the  ligature,  and  the  noose  gradually  eloeed, 
until  Mr.  Colles,  who  held  his  band  jtrestied  upon  the  tumor,  an- 
nounced tliat  all  pulsation  had  ceased.  A  second  knot  was  then 
made,  and  one  end  of  the  ligature  cut  ofl"  short."    Unfortunately,  the 


catgut  of  llmt  day  became  quickly  diBSolved,  pulsation  returned  in 
the  tumor  williin  fifty  hours  of  the  operution,  and  on  the  tenth  day 
profuse  secondary  hwinorrhage  took  place,  death  following  imme- 
diately. 

Comparison  of  the  Two  Methods.— Sir  P.  Crampton  tliU5 
speaks  of  his  own  and  Dr.  Mott  a  operation  :  '*  The  oj>eratiyn  of 
tying  the  common  iliac  artery  is  not  only  a  feasible  but  (when  per- 
formed in  the  manner  described  in  this  paper)  an  exceedintrly  easy 
operation.  The  diflicuhies  which  Dr.  Molt  encount+Tcd,  and  which 
prolonged  the  operation  to  nearly  an  hour,*  are  clearly  referable  to 
the  circumstance  of  his  incision  havinp  V)con  made  too  low.  This,  in 
the  first  place,  brought  him  in  contact  with  the  aneurisnial  tuaior, 
from  which  he  was  obliged,  with  great  labor  and  considerable  risk,  to 
detach  the  peritoneum ;  tlun  lie  had  the  wliole  mafe?  of  the  tumor 
between  him  and  the  artery  which  lie  was  to  tie;  iind,  lastly,  he  hnd 
the  intestines  pressing;  down  upon  him  and  producing  such  a  compli- 
cation of  difficulties  as  I  believe  few  men  but  himself  could  liavt 
encountered  with  inuccese.'' 

Mr.  Skeyt  preferred  the  posterior  incision  for  these  reasons:  (1) 
It  is  a  part  less  liable  to  consequent  inflammation.  (2)  The  requisite 
separation  of  the  periti>neum  is  less  extensive.  (3)  The  artery  i* 
broueht  better  into  view,  the  act  of  passing  the  needle  around  it  being 
made  visible  to  observers  around.  (4)  The  line  of  the  veBScl  i» 
sufficiently  expoeed  to  enable  the  operator  to  select  his  site  of  liga- 
ture, to  carry  it  hipher  or  lower,  or  even,  if  necesFary,  to  spjiamtelhe 
peritoneum  from  the  HorUi  itself,  aufl  to  pass  a  ligature  around  that 
vessel  at  a  sufficient  distance  from  its  bifurcation.  (5)  The  fonn;iti«in 
of  a  ventral  licrida  is  not  likely  to  occur. 

To  the  rtlMivi.'  Mr.  Skcy  nii^bt  have  added  that  the  posterior  incision 
give.';  far  bflter  dniiuHge  to  the  wound. 

The  difficulties  of  the  operation  and  the  causes  of  failure 
and  of  death  arc  mueli  the  i^auiv  as  those  already  given  in  the 
account  of  ligature  of  the  external  iliac  (pp.  636,  6o6). 
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LIGATURE  OF  THE  INTERNAL  HIAC. 
Indications. — Very  few  and  rare. 

In  soniL*  eases  of  gluteal  and  sciatic  aneurisms.  Mr.  Holmes,  io 
the  course  of  those  lectures  from  which  I  have  already  quoteil,  Uys 
down  conclu.sions  which  will  very  greatly  help  the  surgeon  in  de- 
ciding what  furm  of  treulment  is  best  suited  to  tliese  aneurisms. 
They  are  quoted  below  under  the  heading  of  Ligature  of  the  Giutetl'^ 
Artery  (p.  552). 


*  8ir  P.  Cramplon's  operation  was  oompleled  in  iwenty-two  minuleB. 
t  Operative  Surgfnf,  \k  1!94. 


LIGATURE  OF  THE   INTERNAL  ILIAC.  549 

ii.  Haemorrhage.  This  is  most  frequently  met  with  in  military 
surgery  after  gun-shot  woundg  of  the  vessel  itself,  but  more  often  of 
one  or  more  of  its  branches  within  the  pelvis,  the  ball  entering  usually 
from  the  front  through  the  inguinal  region,  or  behind  through  the 
sacrum.  Four  such  cases  are  given  by  Dr.  Otis,*  all  being  fatal. 
Two  cases,  in  which  this  artery  was  tied  for  wounds  of  the  sciatic 
and  gluteal  respectively,  are  given  by  the  above  writer  (op.  ciL,  p.  332)  ; 
both  were  fatal  from  hromorrhage. 

Dr.  Liddell,t  who  as  U.S.A.  Medical  Inspector,  saw  much  of  mili- 
tary surgery,  gives  the  following  advice  in  case  of  punctured  wounds 
of  this  artery  or  its  branches :  "  The  wound  should  be  explored  by 
introducing  a  finger  into  it  for  the  purpose  of  locating  by  touch  the 
precise  point  whence  the  blood  issues  by  jets  into  the  wound.  If  the 
punctured  artery  is  found  to  be  external  to  the  pelvis,  the  bleeding 
point  should  be  laid  bare  by  enlarging  and  cleansing  the  wound,  and 
the  vessel  secured  by  ligatures  placed  on  each  side  of  the  aperture. 
But  if  it  be  shown  by  the  occurrence  of  intra-pelvic  extravasation  of 
blood,  or  by  other  signs,  that  the  internal  iliac-artery,  or  some  branch 
thereof,  is  wounded  within  the  pelvis,  it  will  be  impossible  to  reach 
and  tie  the  punctured  artery  in  the  wound.  Under  these  circum- 
stances it  sometimes  becomes  very  difficult  to  decide  what  plan  of 

treatment  should  be  adopted One  thing,"  Dr.  Liddell  goes  on 

to  say,  "  ought  never  to  be  done,  that  is,  trusting  to  the  use  of  iron 
perchloride  or  persulphate.  The  first  thing  to  be  tried,  in  most  cases, 
is  compression.  It  should  be  applied  to  the  common  iliac-artery, 
and,  at  the  same  time,  to  the  wound  itself,  if  possible,  with  a  ^^ew  to 
obtain  coagulation  of  the  blood  in,  and  obliteration  of,  the  wounded 
artery.  The  very  desperateness  of  these  cases  makes  it  all  the  more 
necessary  to  use  the  compression  faithfully,  intelligently,  and  persist- 
ently, otherwise  a  traumatic  aneurism  will  form." 

Surgical  Anatomy.— A  short  trunk  about  1 1  inch  long,  of  large 
size,  the  internal  iliac  given  off  opposite  to  the  lumbo-sacral  inter- 
vertebral disk  dips  downwards  and  backwards  as  far  as  the  uppei 
part  of  the  sacro-sciatic  notch,  where  it  gives  off  its  anterior  and  pos- 
terior trunks,  a  ligamentous  cord  also  coming  off  from  the  bifurcation  : 
this  cord,  the  remains  of  the  obliterated  hypogastric  artery,  usually 
remains  pervious  as  far  in  the  bladder  as  one  of  the  vesical  arteries. 

Li.NE. — No  distinct  line  or  guide  can  be  given  for  this  vessel,  owing 
to  its  at  once  dipping  into  the  pelvis,  but  it  will  be  worth  while  to 
remember  that  a  line  drawn  with  a  slight  curve  outwards  from  a 
point  about  an  inch  below,  and  a  little  to  the  left  of,  the  umbilicus, 

*  Med.  and  Surg.  History  of  the  War  of  the  Rebellion,  pt.  ii.  p.  331. 
t  Intern.  Eneycl.  of  Sarg.,  vol.  iii.  p.  12-3. 


660  OPEBATION8  ON  THE  ABDOUEST. 

to  the  centre  of  Poupart's  ligament,  gives  sufficiently  accnrately  the 
line  of  the  common  and  external  iliac  arteries :  the  internal  is  givm 
off  about  two  inches  from  the  commencement  of  this  line.* 

Relations  : 

In  Front. 
Ureter. 
Peritoneum. 
Rectum  (left  side). 
Outside.  Inside. 

Right  internal  iliac  vein.  Pyriformis. 

Obturator  nerve.  Internal  iliac.  Sacral  nerves. 

Behind. 
Internal  iliac  vein. 
Sacro-iliac  synchondrosis. 
Lumbo-sacral  nerve. 

Operation. — The  preparatory  treatment  being  the  same  as  in 
ligature  of  the  external  iliac  (p.  533),  the  surgeon  makes  an  indsoD 
much  as  in  the  case  of  that  artery,  or  else,  in  the  words  of  Dr.  Stevens 
(who  first  tied  the  vessel  successfully  in  1812),  "  one  about  5  inches 
long,  parallel  with  the  deep  epigastric  artery,  and  nearly  }  inch 
on  tlie  outer  side  of  it."  The  jjeritoneum  having  been  raised  up,  the 
hips  are  well  Hexed,  and  the  lips  of  the  w^ound  retracted  as  widely 
as  possible :  the  finger  now  finds  the  external  iliac,  and  then  by  tradng 
it  up  the  internal  iliac  vessel.f  The  cord  of  the  obturator  nerve  must 
not  be  mistaken  for  this.J 

The  artery  is  now  separated,  partly  with  the  finger-nail  and  partly 
with  the  point  of  the  director,  and  the  needle  passed  from  within  out- 
wards, avoiding  the  vein  and  i)soas  muscle.  It  will  be  well  to  have  in 
readiness  aneurism  needles  of  different  curves,  and  an  ordinary  silva- 
eyed  probe. 

Ligature  of  the  Internal  JhsM  by  Laparotomy. — This  method 
has  been  advocated  recently  by  Dr.  l)ennis,§  of  New  York,  on  account 
of  the  following  advantages:  (1)  Laparotomy  in  no  way  increases  the 
dangers  of  the  operation  of  ligature  of  the  internal  iliac.    (2)  Lapa- 

*  The  origin  of  the  arteries  will  be  fuuiul  nearly  opposite  to  the  centre  of  iliw 
drawn  from  the  anterior  superior  spine  to  the  umbilicus. 

t  The  finger  should  be  passed  downwards  and  backwards  towards  the  sacro-ilix 
synchondrosis. 

X  In  cases  of  doubt  the  artery  should  be  compressed  gently  between  the  finger  ul 
thumb. 

i  New  York  Med.  News,  November  20,  1886 ;  Anncds  of  Surgery,  vol.  t.  No.  1,  p-  5i 
I  am  indebted  to  the  latter  periodical  for  the  above  account. 
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-lolomy  prevents  a  series  of  acciclent«  wliich  have  occurred  during  the 
performance  of  the  oporation  of  ligature  of  this  artory  by  the  older 
laethods.  Amongst  these  are,  the  division  of  the  circumflex  and  c.p'i- 
atric  arterie«,  wounding  the  vas  deferens,  including  the  ureter  in  the 
lifrature,  puncturing  the  iliac  or  circunithx  veins,  tying  tlie  j^enitid 
Lranch  uf  the  genito-crural,  tearing  the  peritoneum,  injury  to  the  sub- 
peritoacttl  connective  tissue, cellulitis,  purulent  (Hdema,  pelvic  abscess, 
eepticfemia,  and  pyteniia.  (3)  Laparotomy  enables  the  surjiieon  to  np- 
ply  the  ligature  at  a  point  of  election,  and  to  oljtiiin  information  ijs  to 
the  exact  extent  of  <lisease  in  the  main  arterial  trunk.  (4)  Laparotomy 
occupies  much  less  time  fur  its  perforftiance,  in  order  to  secure  the  in- 
ternal iliac,  than  was  occupi<'d  by  the  older  mt'thods. 

Three  cases  are  pven  by  Dr.  Dennis,  two  of  which  occurred  in  his 
own  practice.  (A)  A  woman,  aped  sixty,  presented  jjultJatile  tumors 
in  Vtoth  gluteal  regions,  the  tumors  dating  back  a  year  and  a  half,  and 
I)ain  three  years  back.  The  uxternal  jmrta  being  tlioroughly  purih<-d, 
a  mediiin  incision  was  made  from  the  umbilicus  to  the  pube.*;;  the 
pelvic  viscera,*  which  woubl  have  hindered  the  operation,  were  drawn 
out  into  warm,  rnoiKt  sponges  and  towels,  the  internal  iliacs  of  both 
sides  ligatured  with  catgut,  the  viscera  returned,  the  wound  closed,  and 
aseptic  dressing  supplied.  The  jhitient  died  with  suppression  of  urine, 
nnd  slight  parenchymatous  nephritic,  on  tlie  tliird  day.  (It)  A  negro, 
aged  forty-six,  had  a  rig_ht  gluteal  aiuurisui,  the  trouble  dating  back 
seven  months.  By  a  curved  lateral  incision  the  abdomen  was  opened  • 
owing  to  the  violent  efforts  of  tlie  patient,  and  the  difficulty  of  maui[t- 
ulation,  a  few  coils  of  intestine  were  drawn  out,  a  .strong  silk  ligature 
applied  to  the  internal  ilisic,  the  parts  cleansed,  and  the  wound  closed. 
A  cure  followed.  (C)  A  female,  aged  eighleon,  bad  an  aneurismal  varix 
of  the  left  side,  the  trouble  dating  back  many  years.  Tnder  careful 
antiseptic  treatment  the  abdomen  was  opened,  the  incision  finally  ex- 
tending from  the  symphysis  to  some  distance  above  the  umbilicus,  the 
intestines  drawn  out  sulfti"ientiy  to  admit  of  exposure  of  the  vessel,  a 
double  twisted  catgut  ligature  applied  to  the  left  internal  iliac,  the 
bowels  returned,  nnd  the  wound  treated  as  l>efort).  The  patient  rallied 
quickly,  and  the  bowels  were  moved  normally  on  the  fifth  day  :  a  slight 
acute  albununuria,  dm-  to  congestiorj  of  the  kidney  from  the  ligature 
of  the  nniin  trunk  of  the  internal  iliac,  nppeared  on  the  iVdlowing  day, 
hut  soon  disappeared.  The  aneurism,  together  witli  tlie  aneurismal 
varix,  was  perfectly  cured. 

LIGATURE  OF  THE  GLUTEAL  ARTERY. 
Indications. 

1.  Stab.  2.  Aneurism.  3.  Hremorrhage  after  opening  an  abscess. 
All  are  rare,  especially  the  last. 

*  Probably  small  intesdne  occupying  the  pelvis  is  intended  here. 
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1.  Stab. — The  source  of  the  bleeding  from  a  Rtnb  in  the  buttock  mav 
be  very  diflicult  to  tell  exactly.  The  surgeon  must  be  guide<l  by  the 
position  of  the  exit  of  the  gluteal  and  sciatic  (pp.  553,  5o5'i ;  he  will 
remember  the  outline  of  the  gluteus  niaximus,  the  lower  border  of  thi? 
muscle  forming  the  fold  of  the  buttock,  the  upper  starting  from  the 
crest  about  2  inches  in  front  of  the  posterior  superior  epiue,  and  niB- 
ning  downwards  and  forwards  to  the  great  trochanter.  HiPinorrhs^ 
from  a  etab  in  the  upper  part  of  this  muscle  will  probably  come  from 
the  gluteal ;  if  from  the  lower  part,  from  the  gluteal  or  sciatic. 

2.  Aneurism. — This  affection  is  so  rare  that  it  will  be  sufficient  to 
quote  the  folUnving  conclusions  of  Mr.  Holmes:* 

(1)  "(ilutful  atieuritims,  both  traumatic  and  spontiineou.s,  are  verr 
favorably  circumeitanced  for  the  treatment  by  either  rapid  or  gnidual 
compression,  applied  to  the  aorta  or  common  iliac.'"  Mr.  Holmes  points 
out  that  gluteal  aneurism,  if  not  ruptured,  i.s  usually  of  no  great  f\it, 
and  does  not  encroach  upon  the  al)domen,  and  thua  any  part  of  tliv 
common  iliac  or  aorta  is  accessilile  to  pressure. 

(2)  "  If  this  treatment,  with  or  without  ana:«thetic9,  does  not  succeed 
by  itself,  it  may  be  supplemented  by  coagulating  injection  or  galvaiut- 
puncture,  while  the  patient  is  narcotized,  and  the  circulation  cutu- 
manded."    Of  the  two,  Mr.  Holmes  prefers  galvano-puncture.t 

(3)  "•  Wlien  j*uch  treatment  fails,  and  i»articuli>rly  in  aneurism?  witlt 
imperfect  or  ruptured  sacs,  where  it  is  not  iivlicated,  the  internal  iliac! 
must  be  tied  when  the  surgeon  thinks  that  he  cannot  find  the  artery| 
ouLside  tlie  pelvis.     But  when  the  artery  is  accessible,  the  old  opera- 
tion, or  the  ojieratiiMi  of  And,  should  be  practiced,  according  to  ibaj 
size  and  extent  of  the  tumor." 

In  deciding  whether  the  aneurism  is  inside  or  outside  the  pelvis,  the 
surgeon  will  see  if  tho  pulsation  can  be  conmiandtnl  by  pressure  oj 
the  artery  above  the  aneurism,  whether  the  latter  can  be  lifted  frot 
the  biine,  and  also  nmke  an  examination  by  vagina  or  rectum.J 

The  old  operation  must  always  be  formidable,  and  while  modcr 
tourniquets  may  admit  of  eflicieut  pressure,  there  is  always  the  ris] 
of  fatiil  hiemorrhage  from  the  artery  having  retracted  into  the  pelvi 

The  method  of  Anel  does  not  seem  likely  to  be  always  useful: 
three  cases,  only  one  has  been  successful. 

(4)  "The  ligature  of  the  internal  iliac  is  liable  to  failure  in  ca8«&< 
spontaneous  aneuri.'*m  fnun  a  diseased  condition  of  the  coats  of  th^ 
artery,  and  should  always  be  avoided  when  other  means  of  treatmet 
are  available.'* 


♦  Hunt.  LecU,  Lancet,  1874,  vol.  ii.  p.  76;  Syst.  of  Surg.,  vol.  iii.  p.  148. 
+  See  the  remftrkH  on  llm  intrcMliidioa  of  foreign  bodies  and  galvano-puncture,  jf 
495,497. 

X  An  ansMllielic  b«ing  given,  and  the  hand  |in.«spd  herp,  if  needftil. 
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This  method  hfls  provt'd  fiital  in  !ibf)ut  hnlf  the  cases  operated  on. 
The  varying  length  of  the  artery,  the  proximity  of  the  Hgatur«  in  all 
cases  to  large  branches  and  to  th(^  ?ii*",  have-,  all  to  he  renicinhcri'd. 

Surgical  Anatomy  of  Gluteal  Artery.— A  short,  thiek  ijnmoh 
from  the  posterior  divis^ion  of  the  internal  iliac,  this  leaves  the  pelvis 
above  the  pyrifomiis,  through  the  sacro-sciatic  notch.  Immediately 
after  its  exit  it  divides  into  a  supertieial  and  deep  purtion.  Tlie  su|)er- 
ficial  is  mainly  distributed  to  the  gluteus  niaxiiiuiM.  the  <leep  lies  be- 
tween the  gluUrus  nieilius  itud  minimus,  and  <livides  into  two,  the 
upper  branch  running  ulong  the  origin  of  the  gluteus  minimus,  and 

FiQ.  95. 


Llinitnrc  of  the  gluteal  artcrj- 1»  <howii  aljnve.  The  lltires  of  the  glutrtw  luiixlnuis  have  been 
acparated.  sh'iwint;  the  inc<llu<  ficiicutli.  Tlu'  vessel  lm»  Ijceu  isocurud  close  to  the  groat  saiinv 
Eclntlc  notch,  before  it  dlvMes  Into  n  suvurlli'liil  uini  ilufp  part.  Tht  latter  is  not  shown.  Below 
U  «bown  the  luciyiou  for  stretching  the  great  sciatic  nurve,  as  it  lies  umlur  cover  of  tho  ham- 
■trlnK*. 

the  lower  running  obliijaely  across  this  miisele  towards  theti'ochanter 
major.     The  gluteal  nerve  emerges  just  below  its  artei-y,  and  weiidb 
llbranches  with  the  deeper  porti«tn. 

LiXE  AXi>  GrrDK. — "  If  a  line  be  drawn  from  tlie  jiosterior  superior 
spine  to  tlie  great  trochanter,  the  limb  being  sHgblly  (lexed  and  rotiilcd 
inwards,  the  point  of  emergence  of  the  gluteal  artery  from  the  upper 
purt  of  the  sciatic  notch  will  correspond  with  the  junction  of  the  ujijicr 
with  the  middle  third  of  this  line"  (MacC*)rmaCj  IJij.  nf  Ad-'*.,  p.  I'ifi, 
Figs.  iK)  and  *.)1). 

Operation. — The  patient  beiug  itdted  two-thirtls  over  on  to  Ids 
face,  the  part  well  exposed  and  cleansed,  the  limb  hanging  over  the 


L. 
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edge  nf  the  table,  an  incision,  5  inches  long,  is  made  in  a  line  running 
from  the  posterior  guperior  spine  to  the  U]»j>er  imd  inner  part  of  the 
great  trochanter.  This  incision  sliould  run  almost  parallel  with  the 
gluteus  mfixinius.  The  fibres  of  this  muscle  being  separated,  between 
adjacent  faecieuli,  witli  a  director,  a  nnisculur  branch  should  he  found 
and  traced  down  to  the  exit  of  the  artery.  The  gluteus  maximus  hav- 
ing been  relaxed,  and  the  contiguous  margins  of  the  gluteus  medius 
and  pyriformis  separated  with  retractors,  the  surgeon,  taking  a?  his 
guide  the  above  line  and  the  aperture  of  the  great  saero-sciatic  notch, 
clears  the  artery  as  high  up  as  possible,  avoiding  the  nerve  and  the 
veins,  and  dividing  the  adjncent  nuiscU-s  if  needful.  The  ligature 
should  he  applied  a?  far  within  the  notcli  as  po.asible,  almost  within 
the  pelvis,  as  tlie  gluteal  divides  immediately  after  its  exit. 

Old  Operation.— The  following  is  the  account  of  Prof.  Synie's 
cast'.  The  Boan  had  been  stubbed  in  the  buttock  seven  years  before. 
The  aneurism  measured  more  than  13  inches  in  both  diameters ;  this, 
togetlier  with  the  great  thinness  and  laxity  of  the  coverings  being 
opposed  to  coagulation,  led  to  the  ado]>tion  of  the  ohi  operation. 
*'  The  patient  liaving  been  rendered  unconscious  and  placed  on  his 
right  side,  I  thrust  a  bistoury  into  the  tumor,  over  the  situation  of  the 
gluteal  artery,  and  introduced  my  finger  so  as  to  prevent  the  blood 
from  flowing  except  by  occasional  gui^hes,  which  showed  what  would 
have  been  the  ell'ect  of  neglecting  this  precaution,  while  1  searched  for 
the  vessel.  Finding  it  impossible  to  accomplish  the  object  in  this 
way,  I  enlarged  the  wonnd  Hiiliieicntly  for  the  introduction  of  my 
fingers  in  succetJsion,  until  the  whole  hand  was  admitted  into  the 
cavity,  of  which  the  orifice  was  still  so  small  as  to  embrace  the  wrist 
with  a  tightness  that  ]trevented  any  continuous  hiemorrhage.  Being 
now  alile  to  exjjlore  the  state  of  tilings  satii^lacturily,  I  found  that  there 
was  a  large  mass  of  dense  fibrinous  coagulum  firmly  impacted  into 
the  sciatic  notch,  and,  not  without  using  considerable  force,  succeeded 
in  disengaging  the  whole  of  this  obstacle  to  reaching  the  artery.  .  .  . 
The  gentleman  who  assisted  me  being  prepared  for  the  next  step  of 
the  i)rocess,  I  ran  my  knife  rapidly  through  the  wlude  extent  of  the 
tumor,  turned  out  nil  that  was  vvitlnn  it,  and  bad  the  bleeding  orifice 
instantly  under  sul>jectiun  by  the  pressure  of  a  finger.  Nothing  then 
remained  but  to  pass  a  double  thread  under  the  vessel  and  to  tic  it  on 
both  sides  of  the  aperture."  The  case  did  perfectly  well  *  (  Obs.  in 
Clin.  Siinj.,  p.  UiOi. 

If,  in  the  case  of  a  stab,  the  luemorrhoge  continue  after  the  ligature 


*  Nowndnvs  t)ie  njtpliciition  itf  n  UnJerV  tniirnifjuet  to  the  ubdoiuiiial  aorta  irorild 
facilitnle  niiitters.  .Another  succ^sful  case  is  recorded  by  Mr.  J.  Bell  {/Vin.  ^.fury., 
vol.  i.  p.  1801). 
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>een  applied  witli  the  above  precautions,  and  the  gluteal  has 
evidently  been  punctured  within  the  pelvis,  the  internal  iliuc  must  be 
tied  after  the  wound  in  the  huttoek  has  been  firmly  plugged  with  dry 

rauze  or  hfiric  lint  and  iodoform, 
LIGATURE  OF  THE  SCIATIO  ARTERY. 
Indications. — St4»b,    This  operation   is  bo  very  rarely  required 
that  it  niiiy  he  very  hriclly  described  here. 
^     Surgical  Anatomy. — The  sciatic  artery  emerges,  together  with 
■the  Bciatic  nerve  and  the  pudic  artery,  from  the  lower  part  of  the 
groat  eacro-sciatic  notch  beknv  tlie  ]iyriforiJiJ8. 

Guide  and  Line. — The  limb  being  rotated  inwarils,  a  line  is  drawn 
froru  the  posterior  superior  spine  to  the  ischial  tuberosity.  The  exit 
of  the  sciatic  and  pudic  arteries  corresponds  to  the  junction  of  the 
middle  and  lower  thirds  of  this  line. 

Operation. — The  sciatic  artery  may  be  found  by  one  of  two 
incisions,  (a)  by  a  horizontal  one,  about  5  inches  king,  made  about  IJ 
inch  Itelow  that  for  the  giutral  artery,  aud,  like  that, pnralhl  with  the 
fibres  of  the  gluteus  niaximus.  {b)  By  one  made  vertically  in  the 
above  given  line.  Tlie  def|>er  guides  will  be  the  margins  of  the 
notches,  or  tiae  great  sciatic  nerve, 

II  LIGATURE  OF  THE  ABDOMINAL  AORTA. 

Indications. — As  this  most  rare  operation  has  bei  u  tatal  in  every 
one  of  tlie  cases  in  which  it  has  been  jiertbrnicil  (sonie  nine  or  ten),* 
its  justifiability  has  naturally  hfcn  called  in  question.  On  the  one 
iband,  the  des[>erute  condition  of  the  patients,  the  large  amount  of  dis- 
ease prohably  present  in  their  arteries,  hearts,  etc.,  the  large  and  rapid 
blood  current,  the  disturbance  of  very  vital  parts,  an<l  the  risk  of  piri- 

Itonitis,  all  eombine  to  render  the  prubahility  of  success  extremely 
email.  On  the  other  haml,  recent  iuiproveuient*  in  surgery,  the  in- 
troduction of  better  hgatures,  the  fact  thiit  in  these  casea  life  miist 
epeedily  end  if  nothing  is  done,  and,  perhuji-s,  the  fact  that  man}'  of 
the  large  operations  of  surgery  have  been  unsucces.sful  at  lirst,  will 
justify  surgeons  in  again  making  trial  of  this  forlorn  hope,  if  they  feel 

(certain  that  otherwise  tlie  case  is  quite  hopeless. 
The  cases  have  mostly  been  those  of  iliuc  and  inguinal  aneurism, 
in  which  other  arteries  have  been  tied  without  success.    To  justify 
tlie  ejiithet  ahove  given  of  '"  desperate/'  the  first  easCj  the  well-known 
one  of  Sir  A.  Cooper  (in  lS17),t  may  be  alhuled  to.    Here  the  patient 

^F  *  la  Erichsen's  Surgery  (»ol.  ii.  p.  237)  seven  eiwes  are  given,  but  (his  list  does  not 
contain  vidier  L>r.  P.  II.  Wntson's  cnse  nor  the  two  of  Czerny,  though  one  of  these  in 
mentioiieil  later. 

f  Prin.  and  PraeL  of  Surg,  (editeil  by  Dr.  Lee),  vol.  i.  p.  22S. 
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had  long  suffered  from  an  aneurism  affecting  the  external  and  com- 
mon iliac  arteries,  leading  to  slougliing  of  the  skin  and  hnMnorrhage. 
Sir  Astley  having  failed  in  un  ntlempt  to  perform  the  old  operation, 
owing  to  the  artery  lying  so  deeply,  gave  the  patient  "  the  only  liopc 
of  safety  "  which  remained,  hy  tying  the  aorta.    As  life  was  here  pre 
longed  for  forty  hours,  and  as  in  Monteiro\s  case  death  did  not  ti»k« 
place  till  the  tenth  day,  proof  is  given  of  the  restoration  of  the  collafcil 
era!  circulation.     As  bearing  on  this  point  the  wonts  of  Sir  A.  C<to|tei 
are  of  great  interest :     "  1  knew  that  the  aorta  had  heen  ohliterate^ 
within  the  chest,  and  that  the  circulation  had  heen  carried  ou  hy  th< 
intercostal  iirteries  going  from  alictve  to  just  Itelow  the  spot  where  th« 
aorta  was  obliterated  ;  the  insides  of  the  rihs  are  covered  with  numei 
ous  vessels.    A  gentleman  of  Dublin  liad  a  prepanillon  in  which  tl 
aorta  had  heen  ohliterated  in  the  idjdomen,  and  in  this  case  the  circu^ 
lation  was  carried  on  hy  the  lunihnr  arteries  going  from  ahovo  to  hc\n\ 
the  part  where  the  vessel  was  ohliterated."* 

In  afldition  to  the  ahove  cases,  in  which  the  aorta  hna  been  tuo  ji 
cases  of  luienrisiiii,  it  has  heen  tied  once  for  ha-morrhagp  after  a  gui 
shot  injury  of  the  upper  part  of  the  thigh  by  Czerny  of  HeidcllK'T 
Hicmorrhage  continuing,  the  common  femunil  was  tied,  together  wit 
the  superficial  feTuoral  below  the  profunda.  Bleeding  taking  plac 
again  in  six  days,  the  common  iliac  was  tied.  The  lucmorrhage  etil 
persisting,  it  was  thought  that  the  external  iliac  only  had  been  lie 
and  a  ligature  was  next  placed,  by  mistake,  upon  the  aortii.  Tl> 
patienL  lived  twenty-six  hours.  Tlu-  s»ame  surgeon  during  a  nejihrec 
tomy  for  a  soft  malignant  growth  of  the  kidney  met  with  such  uncoQ'^ 
trollnblc  ha-morrhage  a-s  to  compel  him  to  tie  the  aorta,  the  patier 
dying  soon  after. 

Surgical  Anatomy.— The  lowest  part  of  the  aorta — viz.,  that^ 
between  the  bifurcation  and  the  origin  of  the  inferior  mesenteric— i 
that  which  should  be  ehoseu.t 

The  ves-^e!  may  have  in  front  of  it  the  omentum,  duodenum,  mesei 
tery,  small  intestines,  and  more  closely,  the  aortic  plexus  of  ti 
sympathetic,  and  a  layer  of  fascia  of  varying  strength.     To  the  rigfc 


*  In  i'iini[iaritig  iliese  instance^  of  tUe  resturntltin  of  tlie  cireuliilinn,  the  one  by  Hi 
eaM  and  tli^  oUier  after  llie  stirgeitti'H  liealure,  ttie  iiiiporlanee  uf  (lie  slow  bikI  gmit 
pniceHB  in  the  one  case  witl  noi  be  f<ist  nighl  of.  Mr.  BHrwell  {Intern.  KneyeL  t/Stt. 
Vnt.  iii  p.  ASl )  alludes  tu  the  ej[(>eriinenl8  of  Pirogoil*  ( Waller  and  von  GrafeVT^vr 
Bd.  xxvii.  B.  122)  and  a  [m|ifr  by  Kaat  {Zril.f.  t%ir,,  lid  xil.  8.  405)  to  !<bow  that  ll 
collalenil  cinnlnlinn  is  eslfibtislied.  Sir  A.  Cooper  {loc  Aiipra  at.)  iisetl  to  show  iu  liuj* 
jenturty*  an  iiijectod  sjiwMiuen  from  u  dog  whieli  survived  tlie  operation.  Ht^yond  iLi* 
fsi(.'t,  liowever,  im  i-ompjiri^im  t-an  be  mside  l>etween  liie  ch.ance  of  survival  of  healthy 
aniniiils  mid  llmt  of  patierits  rediuwi  lo  siitli  straits  as  to  call  for  this  opemiiua. 

f  Tills  interviil  vuriets  in  lenglli  from  .}  iiidi  to  2  inches. 
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aide  liea  the  vena  cava,  and  behind  it  are  the  left  lumbar  veins.  The 
bifurtuition  is  usually  situated  a  little  to  the  left  side  of  the  umbilicus 
and  about  J  inch  below  it. 

Operation. — ThiH  may  be  performed  (A)  through,  or  (B)  behind, 
the  peritoneum.  In  deciding  which  method  to  make  use  of,  the 
surgeon  will  be  influenced  by  the  extent  to  wliich  he  is  convinced 
that  tliu  iinprovementa  <if  modern  surpery  have  le.*i.'5Pneci  the  risks  of 
interfering  with  the  contentB  of  the  abdumen,  and  of  dividing  the  two 
layers  of  peritoneum  ;  wlule  the  other  course  is  open  when  the 
amount  of  distension  of  the  intestines,  or  any  evidenne  of  matting  of 
the  slructuros  of  the  abdominnl  wall  (dating  to  nny  inflnniniation 
about  the  aneurism,  or  to  the  use  of  pressure),  would  probably  inter- 
fere with  stripping  up  the  peritoneum. 

A.  TfirmKjh  the  PrntnnrKm. — The  bowels  having  been  emptied  as 
much  iis  possible,  the  skin  cleansed,  the  shoulders  raised,  and  the 
knees  slightly  flexed,  tlie  surgeon  makes  an  incision  at  least  4  inches 
long,  in  the  middle  line,  with  its  centre  opitoaite  to  the  unddlicus, 
but  curving  a  little  to  tlii;  left  here,  so  as  to  avoid  the  rounrl  ligament 
of  the  liver  and  the  urachus.  The  linea  alba  being  found  and  divided, 
the  fascia  transversalis  sht  up,  all  hannorrhage  must  be  arrested  before 
opening  the  pcrit^jneuin.*  When  this  structure  has  been  opened  to 
the  whole  extent  of  the  wound  retractors  are  inserted,  and  the  small 
intestine  and  inesentery  drawn  partly  upwards  and  partly  to  the 
sides,  carbolized  sponges  being  packed  around,  if  needful,  to  keep 
tlie  above  structures  out  of  tlie  way.  The  pulsation  of  tlic  vessel  i.s 
now  felt  for.  and  the  deeper  layer  of  peritoneum  carefully  seralehed 
through.  Care  should  be  takt-n  to  disturb  as  little  as  possible  the 
aortic  plexus  t  during  this  step,  and  in  passing  the  needle,  which 
should  be  carried  from  right  to  left. 

The  ligature  used  should  be  one  of  the  flat  tape-like  ones,  of  kangaroo- 
tendon  or  ox-aorta.  The  pa.ssjige  of  the  needle  may  be  attended  with 
much  difficulty,!  "*Jt  only  from  the  depth  of  the  vessel,  and  from  the 


*  In  Mr.  Jnme^'fl  caie  {Med.  Chir.  TVfttts.,  vol.  xvL  p.  10)  a  large  qnnnlity  of  bluoil 
wan  found  in  the  abdominal  cavity.  Tliis  liad  I'unn?  tither  from  a  vessel  in  tlie  jiari- 
ele»,  or  fmm  one  wounded  in  the  mesentery. 

f  Sir  A.  L'oojier  (loc.  tvpra  cit.)  Leliered  thai  his  experiments  on  dngs  proved  that 
ioelasiun  of  this  plexus,  nnd  uol  (he  interruption  of  the  circulation,  wux  the  cauite  of 
the  paralysis  whicli  followed  the  ex|perinient.  In  Mr.  Jnnies'g  caite,  when  the  ligature 
WW  tightened,  the  patient  fomphiiTied  of  "deadneMs  in  the  lower  eilreniities."  This 
WHO  «oon  followed  bv  agonizing  piiin  in  the  same  purtA,  only  relieved  l>y  deuili  ahnnl 
three  hours  after  the  operation. 

t  Thur»,  in  Mr.  James'e  case  the  aneiirismneedlo  hroke  at  its  handle,  the  surgeon 
having  "  little  anticipated  ocuuiion  for  »o  much  force."  in  one  case  tbe  sac  gave  way 
daring  the  operalion. 
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presence  of  intestines  if  dietended  and  allowed  to  protrude  into 
wound,  but  also  from  the  deuseness  of  the  cellular  tiBSue  surroandini] 
the  artery. 

B.  Behind  the  Ptritoneum. — This  method  should  certainly  be  trie 
in  any  future  cases.  The  chief  objection  is  Uie  jrreat  depth  at  whic 
the  artery  is  reached,  but  it  is  well  worthy  of  notice  that  in  Monttriioli 
case,  which  survived  ten  days,  this  method  was  made  use  ot 

The  operation  is  performed  on  much  the  same  lines  as  those  alreadj'] 
given  for  ligature  of  the  common  iliac  (p.  546).     The  incision  sboold 
be  as  free  as  possible,  from  the  top  of  the  tenth  rib,  cur\ing  somewhat 
forward  to  the  anterior  superior  spine.*    The  muscles  and  tran*«J 
versalis  fascia  being  cut  through,  the  peritoneum  is  stripped  up  and] 
turned  inwards,  several  large  retractors  placed  in  the  wound,  and 
rib  dragged  up  and  outwards.    The  common  iliac  being  fouiid  tidil 
vessel  is  traced  up  into  the  aorta  (Fig.  94;. 
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OPERATION  FOR  STRANGULATED  HERNIA. 

Chief  Indications  for  Operation  and  Points  to  bear  in 

— WhiN-  thit<  is  not  the  place  for  goiufi  into  the  above  fully,  a  fel 
practical  remarks  on  those  indications  usually  given  may  be  brlp{^ 
to  some  of  my  readers, 

i.  A  lun)]i  in  one  of  the  openings  more  or  less  hard,  tense  an 
tender,  partly  or  completely  irreducible,  and  witli   doubtful  or 
impulse. 

«.   The  swelling  may  be  small  and    deep-seated,  as   in  a 
bubonocele  near  tlie  internal  abdominal  ring,  or  a  tiny  femoral  in  ft* 
fat  patient. 

6,  Two  herniffi  may  be  present,  both  irreducible.     The  sur 
should  operate  on  the  one  which  is  the  more  tense  and  has  the  le 
impulse,  and  the  one  which  has  most  recently  descended.     If  thig 

*  If  neceMarjr,  a  horizonLii  one  mif^lit  be  added,  at  riicrht  angle!)  (o  the  fint,  bati 
rerliia  and  ihedecp  epigastric  ahoulH  on  no  acconnl  l>e  inlcrfert^  with. 

t  Tiie  different  forms  of  Iternia,  lliose  which  present  on  the  thigh  m  well 
ingtiinnl  nnd  uiuliitical  varietien,  will  be  considered  here  for  the  sake  of  coot 
and  because  they  are  all  abdominal  in  origin. 
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to  jErive  relief,  either  the  opposite  swelling  must  ho  t  xj^lured  or  tibdoni- 
inal  section  performed  in  tlie  middle  line.  This  step  will  probably 
allow  of  the  opposite  htrnia  being  reduced  from  within,  and  at  the 
game  time  of  any  other  possible  seats  of  strangulation  being  expocsed — 

til.,  the  inner  aspects  of  the  deeper  rings, 
r.  With  regard  to  the  impulse,  it  is  worth  while  to  ob?orve  oarefuUy 
he  point  where  this  ceases.  This  point,  probably,  is  over  the  site  of 
tricturu,  anrl  should  be  about  the  centre  of  the  incision. 
d.  Sir  J.  Paget  {Clin.  Led.,  p.  108)  thus  writes  uf  the  hardness  of  a 
hernia:  "In  large  hernite  the  hardness  may  ehieJly  be  fell  at  and 
lear  the  neck  and  mouth  of  the  sac,  especially  in  inguinal  hernia?, 
id  you  must  tnke  care  not  to  be  deceived  by  a  sac  whicli  is  soft  and 
laccid  everywhere  except  at  its  mouth,  for  there  may  be  strangulated 
|nt<?stine  in  the  mouth  ot'  the  sac  though  the  rest  contain  only  soft 
Miientum  or  iluid  not  sufheicnt  to  tJistind  it;  nay,  you  must  not  let 
jven  a  wholly  soft  condition  of  the  hernia,  or  an  open  external  ring, 
weigh  down  against  the  well-marked  yymptouis  of  strangulation,  fijr 
the  piece  of  intestine  at  the  mouth  of  the  sac  may  be  too  small  to 
give  a  sensation  of  hardness,  or  tlie  whole  hernia  may  be  omental." 

ii.  Constipation  becoming  absolute,  even  as  to  the  pa.ssage  of  flatus. 

It  is  well  known  that,  occasionally,  small  scybalous  motions  may  be 

H£}rced  out  by  the  straining  of  a  patient  with  a  .strangulated  hernia 

^■anxious  to  get  his  bowels  to  act.     It  njust  be  also  remembered  here, 

and  in  intestinal  obstruction  generally,  that  the  bubbling  away  of  an 

enema  may  stimulate  the  passage  of  flatus. 

iii.  Vomiting.*  E-specially  if  (ft)  tliis  is  changing  from  the  early 
rejection  of  stomach  contents  or  bile  to  feculent  fluid  ;  (6)  even  if  it  is 
repeated  only  at  long  intt-rvals,  and  all  other  signs  are  nltsent  er  little 
marked;  (r)  it  must  be  reineml>ered  that  vomiting  maybe  stopped 
by  drugs,  strangidation  persisting. 

iv.  Tympanites  and  other  evidence  of  peritonitis. 
These  will  not,  of  couree,  debar  the  surgton  from  operating,  but 
tliey  will  lead  him  to  wuru  the  friends  that  relief  will  probably  come 
too  late. 

STRANGULATED  FEMORAL  HERNIA  (Fig.  96). 

Operation. — The  parts  being  shaved  and  cleansed  with  soap  and 
carbolic-acid  lotion  (1  in  6(1)  or  iierehloride  of  mercury  lotion  (1  in 
KKJIJ),  a  little  iodoform  rublied  in  aruuml  the  genitals,  the  limba 
being  kept  warm  with  blankets  and  a  hot  bottle  or  two,  if  the  patient's 


*  Sir  J.  Paget  {loe.  tupra  eil.,  p.  112)  sayn:  "  If  I  were  nwkeil  wiiich  of  the  signs  of 
strangiilatkin  I  would  niuHt  rely  ou  aa  cninmaDchng  the  u{;«ru(iuii,  I  Hhuultl  ctrruinlj 
•ay  the  vuju'uing." 
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vitality  is  low,  lunl  the  knee  flexed  slightly  over  a  pillow,  an  incisioi 
1 J  to  2  inches  long  is  made  vertically  on  the  inner  side  of  tlio  swell-j 
injj;  *    Some  small  hranches  of  the  suprrficial  external  pudic  occa 
sioually  require  toraiou  or  ligature.  The  criliriforni  ftiacia  and  the  fiisci 
projiria  (fi-itforal  sheath  and  septum  crurale)] 
are  nest  divided  in  the  8an)e  vertical  line  will 
or  witliout  rt  director,  according  to  their  lhick«J 
ncps  and  the  experience  of  the  operator,  all  the 
incisions  rnaxle  going  quite  up  to  and  above  th« 
top  of  the  swelling,  so  as  to  lie  over  the  seat 
stranfjulation,  usually  Gimhernat's   ligament 
In  the  oj>cration  without  opening  the  sac,^ 
the  site  of  stricture  must  next  be  found.    Th( 
varieties  here    are   bef«t  given  in  Sir  Janj< 
Paget's  words :  J   "  In  some  instances,  as  yoc 
trace  uj)  the  neck  of  the  sac,  you  find  it  tigbtlj 
banded  across  by  the  layer  of  fibrous  tissue  called  Hoy's  ligamcnt- 
a  layer  traceable  us  a  rulcifonn  edge  of  the  fascia  lata,  where  tha 
fascia,  bounding  tiie  upper  part  of  the  saphenous  opening,  is  cot 
nected  with  the  crural  arch,  and  is  thence  continued  to  Gimbematl 
ligiiinent.    Sometimes  a  fiiir  division  of  this  layer  of  fibres  up  to  lh« 
edgeof  thecrunil  arch  is  sufficient  to  render  the  hernia  reducildc.  .  .  . 
But  in  more  cases  this  is  not  sufBcient,  and  you  may  feel  the  strictur 
formed  i>y  bands  of  fibres  which   encircle  the  neck  of  the  sac,  and 
whii'li  must  be  divided,  band  by  band  and  layer  by  layer,  till  non( 
can  be  felt.    These  fibres  are  part  of  the  deep  crural  arch.    Very  rarelyJ 
however,  even  the  division  of  these  is  not  sufficient,  for  the  strictur 
is  fiirnud  by  tl>ickeniug  of  the  mouth  of  the  sac  itself.     This  con^ 
dition,  whicli  i^  a  comnum  cause  of  stricture  in  inguinal  hernia,; 
very  rare  in  femoral ;  but  it  certainly  does  occur,  and  in  any  c-ase  wel 
suited  for  the  operation  witlntut  opening  the  sac,  you  may  try  to  thii 
the  mouth  of  the  sac  without  opening  it,  and  thus  to  make  it  extea^ 

*  Thin  incision  is  nsii^lly  made  in  the  ordinary  way.  A  somewhst  quicker  metfao 
ii»  1>V'  incisini;  nr  trsniNilxiiijr  n  fuUI  [linclied  up  tit  n  ri^lit  nii)(le  to  tlip  Inng  nxU  of  the 
swelling;,  ami  heUI  Ly  the  fingers  of  lEie  Hiirgeun  anil  an  assiiiitint.  Before  beginniiij 
the  operation,  the  surgeon  Hhniild  always  examine  into  tlie  probnble  Aiuoiiai  of  fai,  i 
thickne^  or  lliiniie»s  of  the  IieriiinI  cnvcrings.  In  die  caac  of  a  hirge  hernia  tumin 
oiitw:ird»  niid  upwards,  it  niny  be  well,  at  n  liiler  xtage  of  ihe  operation,  if  any  add 
tional  pxf.lonitinn  is  required  of  doubtful  content*,  to  convert  the  first  ineisii 
into  fi  ^ 

t  L"ane»  \n.'<  sniltnl  for  this  plan  are  those  where  the  strangulation  hsL<«  been  short j 
its  symptoms  not  very  severe — cj.,  the  vomiting  only  biliond :  where  the    livrnia 
siiinlj  in  size  and  without  uiixeit  lontentH;  wiiere  the  piilient  is  in  good  cuutlition,  atnl 
any  previouB  tnxis  hiui  been  gentle  and  brief. 

X  Loc  supra  eiU,  p,  1S2. 
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ble  enough  for  the  return  of  its  contents.  You  may  try  this,  but  Hie 
anccB  of  success  are  sninll.  You  are  much  more  likely  to  cut  into 
the  SMC  at  some  thin  plare,  iind  whrn  yuU  li:»vo  fl»ine  tlii^  yon  had 
belter  enlarge  the  tipL-uinji  anil  ilivi<lp  the  strieture  from  within.^"* 

Operation  by  opening  the  Sac. — In  this  nnd  in  the  former  cnse 
much  iliflieulty  is  oceasion.'illy  met  with  in  decifling  ns  to  whether 
the  sac  is  reached  or  no.  The  causes  of  diirHntlty  here  nre  nniiiily — 
(1)  An  altered  condition  of  the  soft  parts  from  the  pressure  of  a  truss, 
or  from  loufr  Htran^nilntion ;  ('2)  from  nieetin*  with  fluid  oiiti^ide  the 
sac;  (3)  from  the  rxtreme  thinness  of  tlie  patient,  vvliieh  li-ads  tu  the 
c  being  reached  unexpectedly;  (4)  from  the  opposite  condition, 
lich  fat  bein^  met  with  in  sc-veral  of  the  deeper  layers,  making  it 
lOertain  which  is  the  extra-peritoneal  layer,  the  fat  in  t!ie}«e  cases 
eing  often  sr>ft,  an<l  readily  breaking  down  under  exaniinittion ; 
(5)  an  apparently  puzzling  number  of  layers  —  this  condition  is 
Visually  due  to  "  hair-sjjlitting"  over-carefulncsg  on  the  part  of  the 
perator;  at  other  times  it  is  brought  about  l)y  a  mueb  thickened 
fascia  pro])riat  sejiarated  into  ini4)erfect  layers  by  it8  softened  con- 
dition or  inflammatory  matting;  (6)  by  the  absence  of  a  sac.t 

Aliib  in  rcciKjnhiiKj  the  S<ic  in  Of««'«  of  Dljfif  Ity. — Several  of  those 
ordinarily  given  § — f.,7.,  "  its  rounded  and  tense  appearance,  its  tila- 
tncntous  character,  and  the  aborcsccnt  nppeaninee  of  vessels  on  its 
surface'' — are,  I  tliink,  ijuite  falhicious.  So,  too,  with  regard  to  the 
escape  of  iluid  from  tlie  sae,  for  this  is  often  dry  in  femora!  hernia?, 
rl  occasionally  fluid  is  met  with  before  the  sac  is  reachcfi.  A  smooth 
iinin#  characteristic  of  its  inner  surface  is  more  reliable,  but  tlie  inner 
surface  of  the  fascia  }>ropria  is  sometimes  remarkably  smooth.     Two 


*  In  trying  to  Hivute  pninlw  of  Mrirtnre  ontHiile  tJip  h:u',  »lteiitiim  slifinlrj  he  j»iiicl  fo 

fihe  folldwiii).':  (1)  Firvi  reiicliin^;  lli*- nmo  itself,  if  jjimsilile,  l>y  ft  carKful  iliviNinii  of 
%\\  ll)p  ovfrJvinK  structnref  h\  tlie  verlicjil  iiiL'isiinii  fnrrie<l  well  ii|>w:trii«;  ril  Hy 
carefully  ilniwing  clown  tlie  pnc,  so  as  to  expose  any  fibres  LMinslriulinj;  ilu  nt-i'k  ;  (3) 
By  )iently  tnxinimling  tlie  point  of  the  director  under  any  bands  met  with. 

t  Tlie  fiiM-ia  proprin,  ihoiigli  sonu'liniex  of  vrnfer  lliiiineiw,  m.iy  lie  nini;li  lliit-keneti 

ind  difficult  of  recf^nition.     In   Mr.  EricliHen's  words  (SwrjCT-y,  V(i].  ii.  p.  821),  "It 

fnot  iinffeiinenlly  liH])pen»  that,  iiftPt  <lie  siiperfiriiil  fni»cifi  lias  been  divided,  ivn  oviil. 

tmnntli  and  tinn  ImxIv  is  cx|>ost'<l,  which  nt  first  l<K)ks  like  tht^  lierni:il  hiu-  or  ii  liiiiip  of 

^nnienliim.     This   i»  in   reujity  iho  fn«cia   propria,  tliickenwl  by   the  lonj;  coiiI'iuumI 

||>re?*inre  of  the  iruse,  und  conge^iled   purfiapt*  by  the  atteioplb  al  redllcliun-,  nlid,  in  tlie 

[tuidst  of  it  the  f^w^  will  hL  length  be  found,  after  liiedcKHectioa  liiu  lieen  carried  llirongli 

sverxl  layers  of  this  tissue. 

J  A  *mc  w  wiid  to  be  alisent  in  srnnie  cnses  nf  hernia  of  the  cieciim,  and  wlieie  the 

'patient  ha»  been  operiited  nn  before.     Tlii»<,  liuvrever,  vriiH  not  tlie  CH^e  in  three  lierniee 

cnntiiining  the  cwcnm,  and  in   two  which  had  been  operate  on  before,  which  catue 

under  my  care. 

2  Ericlisen,  foe.  tapra  ei(. 
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points  retmiin  which  will  help  to  solve  the  doubt — (a)  To  draw  gently 
down  the  douVilful  structure,  whether  sac  or  bowel,  and  t»i  examirn; 
whcthiT  it  is  rdutitniiHis  jihove  wnd  Ik^Iow  with  the  structures  of  tbt- 
ttbdornen  and  ihiph,  like  the  other  fioverings  of  the  hernia,  or  whelber 
It  hnit  n  distinct  neck  lo  he  traced  into  the  abdominal  cavity  :  (Ai  To 
Bee  if  the  point  of  a  Key's  director  can  be  insinuated  along  this  last 
doulitful  hiyor  into,  and  moved  witliin,  the  perit*»neal  cavity  «>t  tin. 
In  a  very  few  cntses  the  sur^jeon,  if  still  in  doubt>  incises  carefully  the 
suspected  layer,  and  tries  if  he  can  paps  in  a  probe  arid  move  it  from 
side  to  side ;  if  this  can  be  done,  he  is  still  outside  the  bowel,  not 
between  the  iM'ri(<mL'al  and  imihipular  coats  of  intestin*'. 

The  sac  being  cnrufully  nicked  with  the  .scal|iebblmle  held  horizoa 
tally  at  a  spot  where  it  can  begt  be  pinched  up  with  dissectiug-forcri 
a  matter  of  niucli  <HHiculty  at  times  owing  to  its  tensenrsi*,  is*  plit 
on  a  director,  and  it^  contents  examined.  If  omentum  firsit  pn?senl 
itself,  this  is  drawn  to  one  side  and  unravelled,  and  intestine  sou^u 
for.  Tliis  upually  takes  the  form  of  a  small,  very  tense  knu<k! 
varying  color  and  condition.  If  it  will  facilitate  the  maiiipul^i 
needful  for  reduction,  the  omentum  may  be  first  dealt  with.  (1 1  If 
l)e  voluminous  and  altered  in  structure,  it  should  be  tied  bit  by  1 
with  farltolizcd-.silk  lijjatun's,  and  then  cut  away,  the  scissors  bei 
applied  so  close  to  the  lijraturcB  as  to  leave  hoMing-rooiu,  but  no  ex 
to  mortify  or  sloufrh.  After  the  return  of  the  intestine,  tlie  omentunr 
is  also  ri'jilaced  within  the  abdomen.  (2i  If  the  omentum  is  small  in 
amount  and  recently  ilescemled,  it  may  be  merely  returned.  (3)  In  a 
few  rare  cases  when  the  omentum  is  intimately  adherent  to  the  sac,  anJ 
the  patient's  condition  does  not  nilmit  of  delay,  the  omfntum  may  be 
left  in  ifitv.  As,  however,  this  course  very  much  intfrfi-res  wit' 
eatisfactory  wearing  of  a  truss,  and  as  it  is  likely  to  lead  t"  a  t-^i 
descent  of  bowel,  it  should  never,  if  possible,  be  followed. 

Bcihicti<m  of  the  lutcKthif. — As  soon  ns  this  is  exposed,  the  su 
examines  with  the  little  fuigcr-nail,  or  a  Key's  director,  the  tightn^ 
of  (limbemrtt's  ligament.     In  a  few  cases  reduction  may  be  at  ott 
effected  by  gentle  pn-ssuic  backwards  on  the  bowel  with  the  lip  ctf  t 
little  tiuger.     But  in  the  large  majority  t|ic  above  site  of  structure  tn" 
need  division,  a  point  requiring  much  carefulness  for  fear  of  injuring 
the  intistine  orimjmrtant  surmunrling  structures.     If  the  degre».*  nf 
tightn<'8.s  of  the  parts  ailniit  of  it,  there  is  no  director  equally  safe  and 
satisfactory  as  the  index  or  little  finger  of  the  left  hand  passt>il  up 
the  stricturp,  and  the  nail-tii)  insinuated  beneath  this,  the  heniin-kn 
being  introtkired  along  the  pulp  of  the  finger  (Fig.  97).     But  tli(^rt' 
rarely  room  for  this^  and  a  Key's  director*  must  usually  take  tlie  pi 


;>n' J 

I 


*  Tlii»  director  is  brnnd,  wj  nc  lo  prevent  iiiiv  inli'sliiic  curling  over  niul  rwrhin 
tbekuife;  blunt-poinled,  so  as  not  lo  danjage  ibe  ctnilfiits  of  tbe  iic-ri[iiin.-al  ta*ii»ij 
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of  tho  finger.  TIk-  tip  <»!"  (hi?  instrument  lieing  insinuated  into  tlie 
peritoneal  cavity  just  under  Gimbernsit's  ligament,  the  hernia-knife* 
is  intHxhicfd  dbliiiucly  or  flat-wiKe  upon  it,  its  end  slipped  undi-r  and 
■beyond  the  ligaint-nt,  its  edge  turned  triwards  llit-  t-onstrictinf.'  libix-s, 
and  a  few  of  these  cut  Uirough  in  an  upward  and  inward  direction  hy 

Fio.  97.t 


(Fergnsfon.) 

gentle  movement  of  the  wrist.     In  doinjj  tlii!*  it  is  wtll  for  Uie  sur- 

teon  to  draw  down  the  edges  of  the  cut  sac  close  to  its  neck,  and  to 

[«sk  an  assistant  to  hold  tliesc,  thus  faeilitatinir  the  }).TS8age  of  the  di- 

I rector  and  thf  knife  hy  preventint;   tlie  sac  falling  into   foM.s  bef(jre 

Itbetn.     Occasionally  also  a  knuckle   of  intestine  per-sistontly  coils 

[over  the  edge  of   the  director.    Thia   is  best  met  by  patience,  by 

drawing  it  out  of  the  way  by  the  carbolizcd  (inger-tip  of  an  a.-ssistant. 

or  hy  prespiiig  it  down  witii  the  handle  of  a  pair  of  forcep.*. 

The  direction  and  the  extent  to  which  the  stricture  muKt  be  cut  are 
niatti'rs  of  much  importance.  The  ujuvard  and  inward  line  is  the 
only  path  of  safety.  Directly  outwards  lies  the  iVniond  vein  ;  by  cut- 
ting upwards,  the  spertnatic  cord,  and,  if  upwards  and  outwards,  the 
ei>ipa?!tric  sirtery,  would  be  endanpered ;  behind  are  the  peritoneum 
ami  puhcs.  The  ineisii>n  ujnvanls  and  inwanln  niu.st  be  of  the  nature 
of  a  nick;  otherwise,  owing  to  the  imperfect  iiealing  of  this  fil>roU8 
stricture,  the  ring  will  be  left  large  and  gaping,  thus  facilitating  the 
re-<h-Kcent  of  the  hernia,  and  producing  murb  difliculty  in  lilting  on 
trut^ses,  and  cau.sing  certain  discomfort  and  jirubable  ]H'ril  to  the  pa- 
tient, especially  if  ehe  belong  to  the  poorer,  hospital  clafs. 

Gimbernat's  ligament  having  been  carefully  and  sufficiently  nicked, 
the  bowel  is  replace«l  either  iiy  gentle  s<iueezing  between  the  tinger  and 

finally,  itn  grtKivedocs  not  nin  qtiite  tip  to  the  end,  so  that  the  knife-point  shall  be 
sliip|>«il  before  it  comes  in  contaci  witd  iitip<irii)nt  pjiris. 

•  A  curved  on&  will  be  fondil  m<«i  useful.  The  timiiigblii<ie  is  usually  too  broad 
nnd  the  tip  loo  mawire.  On  llii?  ntlier  linml,  a  worn-down  blade  hat  been  known  to 
break  while  dividing;  h  lense  fiinibemnt's  JiKnmenl. 

f  The  eulting-blade  of  the  knife  kIiowu  liere  is  needlesvly  long  ttnd  unguarded. 
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thumli.  fo  as  to  empty  it  of  its  contents,  or  with  the  preseun?  of 
little  finger;  the  sac  should  now  he  kept  stretched  with  forccpi'eo 
no  folds  interfere  with  the  return  of  the  howel.    If  prespure  on  the  j 
of  tlie  intfPtine  fail,  it  must  be  tried  nt  another  point.     After  tlif 
dueiion  of  the  intt-Rtine  the  tip  of  tin-  little  finger  should  b««introduc 
through  the  crurjil  ennal  into  the  p«M-itoneal  euvity  to  see  that  the 
is  jihsolufcly  safe;  n  little  iodoform  is  thrn  dusted  on  to  the  Btumi)s  i 
omentum,  and  these  too  returned,  if  this*  has  not  been  done. 

If  the  patient's  condition  admit  of  it.  if  the  hernia  is  not  of  a 
lonp  stanclinp,  and  if  the  surroun<lin}r  parts  nre  healthy,  tlie  sac  phoi 
next  he  taken  away  by  carefully  separating  it  with  the  point  of  a 
rector  froni  its  attachnu-ntK.  lis  neck  is  then  ligatured  with  chrori 
gtit  or  carbolized  silk  *  an  high  up  as  possible,  and  the  rest  cut  awi 
J  inch  below  this  point.  If  the  surgeon  is  at  all  doubtful  about 
safe  ligature  (>f  any  stump  of  omentum,  hi*  should  keep  this  down  ai 
transfix  it  and  the  neck  of  the  sac  with  n  doubb-rhromic-gut  lig-ituf 
the  ends  of  which  an-  afterw.-irds  cut  short.  Sufficient  drniTv 
provided  l)y  a  small  tube  or  a  bundle  of  horsjchair,  and  the  - 
wound  closed.  The  dressings  must  be  applied  with  suflicicnl  card 
keep  the  wound  secured  from  ot)viou8ly  close  sources  of  contaniinatioi 
It  is  well  to  place  a  !>;ci>urate  pad  of  carbolized  tow  or  salycylic  wc 
over  the  anu.s  an<l  genitals,  nm]  to  draw  the  water  off  before  the  patie 
leaves  the  table.  The  thigh  should  not  be  kejtt  too  much  flexetl,  oIIji 
wise  the  escape  of  discharge  from  the  drainage-tube  will  be  inlcrfiT 
with. 

The  account  of  an  ordinary  operation  having  been  given.it  r.ri.iir 
to  consider  certain  complications.     Tliese  are  chiefly  : 

1.  Arlhcsions  of  liowel  to  tlie  iSac  or  Omenturij. — The  trciiiuuut  of 
this  uncommon  complication  must  vary  with  {a)  the  chunicter 
position  of  the  adhesionB,  (/S)  the  condition  of  the  intestine,  nnd  tr) : 
etatc  of  the  patient.   Owing  to  the  difHculty  of  fitting  on  n  truss  if  uu^ 
of  the  hernia  is  left  unreduced,  every  attempt  sViould  be  made  te 
the  contents  by  separating  the  adhesions  with  the  |X)int  of  a.  steel  d\ 
rector,  the  finger-nail,  or  a  blunt-pointed  l)istoury.     When  near  i 
nerk  tlu-y  must  always  be  divided,  sulbcieutly  nicked,  or  stretchrAj 
No  intestine  and  omentum  if  still  adherent  to  each  other  should  cr« 
be  returned.     A  few  cases  remain  in  which  adhesions  should  be  Ir 
alone.   When  gangrene  is  thrciiti-ning,  their  i»resence,  es]iecially  ;iM 
the  neck  of  the  sac,  is  the  chief  safeguaril  against  extravasation  into  ll« 
peritonciil  cavity.    In  some  cases  of  large  hernia,  if  the  patient  is  uiuchl 
collapsed,  as  bmg  as  any  recently  descenried  loofiis  returnetl  ntiy  loiip- 
adherent  intestine  nmy  be  left.     And  in  other  cjises  of  collapse  frc»m 
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delay  of  the  operation,  where  there  is  imicli  diJlicultv  in  ri'tuniing  a 
loop  of  intestine,  especially  if  this  ia  not  in  good  condition,  it  may  be 
Jeft,  iifter  the  stricture  huci  been  sutliciciilly  divided. 
I  2.  Tightly  constricted  nr  Oaivgrenous  Intestine. — In  spite  of  all  that 
h«s  been  taught  about  the  importance  of  early  operation!*,  cases  do 
ijBtill  occur  in  which  the  advisability  of  returninjf  the  bowel  sccm3 
loubtful.  In  most  cases  of  doubt,  as  lonjj;  as  the  .stricture  is  suflieiently 
['divided  and  the  intc^itine  jilaced  only  ju.>^t  witliin  tlie  crural  ring  (the 
rouutl  beiuji  left  open  and  the  sac  nut  ligatured  in  these  cases),  llie 
iterior  of  the  abdomen  is  the  best  place  for  the  intestine.  And  this 
true  of  eonjre-sted  intestine,  however  deeply  loaded  witli  blood  only, 
Tiis  long  as  there  is  some  shfide  of  red  present.  But  on  these  i>oinLs 
nothing  will  surpass  the  advice  of  Sir  J.  Paget:  *  ''  You  are  to  jud|j;e 
chielly  from  the  color  and  the  tenacity.  Use  your  eyes  and  your 
fingers;  sonietimes  ynur  nose  j  very  sehlom  your  ears,  for  wliat  you 
may  he  told  about  time  of  strangulation,  sensations,  and  the  rest  is  as 
^likely  to  niiBlea<l  you  as  to  guide  ariglit.  As  to  color  ....  I  atii  dis- 
Hf  posed  to  say  that  you  may  return  intestine  of  any  color  short  of  bhuk, 
if  itfi  texture  be  good ;  if  it  feels  tense,  elastic,  well  tilled  out,  and 

I  resilient,  not  collapsed  or  sticky  ;  and  the  more  the  surfiice  of  the  in- 
testine shines  and  glistens,  tiic  more  sure  you  may  be  of  this  rule. 
When  u  juece  of  intestine  is  thoroughly  black,  I  believe  you  liad 
belter  not  return  it,  unless  you  can  be  sure  that  the  blackness  is  wholly 
front  extravasated  blood.  It  may  not  yet  be  dead,  but  it  is  not  likely 
tu  recover;  and,  even  if  it  should  not  die  after  being  returned,  tiiere 
will  be  the  great  risk  of  its  remaining  unht  to  pr<)|>el  ita  contents,  and 
helping  to  bring  on  death  by  what  appeal's  very  frequent — tHstension 
jtn<l  [taralysis  of  the  canal  above  it.  Kut,  inrleed,  utter  blaekness  uf 
strangulated  intcftine  comnmnly  tells  of  gangrene  already  ;  and  of  tins 
rou  may  be  sure  if  the  black  textures  are  lustreless,  soft,  flaccid  or 
rieeid,  sticking  to  the  fingers  or  looking  villous.  Iidestine  in  this  slate 
ihonld  never  bo  returned.  Colors  about  whicli  there  can  be  as  little 
ioubt,  for  signs  of  gangrene,  are  white,  gray,  and  green,  all  dull,  lus- 
reless,  in  blotches  or  conifilete  over  the  whole  protruded  intestine. 
.  .  Then  as  to  the  texture  of  tlie  intestine  :  it  should  bettor  safety 
)f  return,  thin-walled,  firm,  tense,  and  idastic,  preserving  its  cylindrical 
form,  smooth,  slippery,  and  glossy.  The  further  the  intestine  deviates 
^from  these  characters,  the  more  it  loses  its  gloss  and  looks  vjllous,  the 
more  it  feels  sticky  and  is  cojlaiised  au'l  tfUt  of  the  cylinder  form,  the 

IBofter  and  more  yielding,  the  mure  pulpy,  or  like  wet  leather  or  soaked 
paper,  the  Urss  it  is  lit  for  return.  And  when  these  characters  are  corn- 
Dined  with  such  bad  colors  as  I  have  described,  the  intestine  had 


*  Loe,  $»prn  cil.,  p.  138. 
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better  hv  Wn\  oyrn.  th:xt  its  conients  may  escape  externullv  .ind  do  ni 
harm. 

In  otluT  Iniifr-ytnndinsi  casc»  ot'  U-Juoral  liemia  the  chiol  stress  ui  U 
constriction  is  shown,  not  on  o.  "lying  loop  of  intestine,  but  in  ulcer 
tion,  partial  or  nearly  ring-like,  at  the  neck  of  the  sac,  under  the  sha 
edge  of  ('rimhornat's  ligament.  Where  thin  condition,  owing  to 
duration  <>(  the  case,  is  suspected,  the  intestine  should  be  very  gent 
drawn  down,  and,  if  ulceration  is  found,  laid  open.  If  the  miscld 
is  localized  and  the  adjacent  intestine  fairly  healthy  and  not  fixi^dj 
will  bi«  well  to  t«titch  it  to  adjacent  parts  to  prevent  it  slipping  up  in! 
the  peritoneal  cavity. 

It  has  been  niucli   disputed  whether,  in   these  caises,  when  tl 
intestine  is  unfit  to  be  returned,  it  is  safe  or  needful  to  divide  tl 
stricture  in  addition  lu  laying  open  the  intestine.    On  the  one  hand 
M.  Dupuytreu,  Sir  A.  Cooper,  Mr.  Key,  and  Mr.  Erichst-n  have  ads 
cated  this  step  being  taken;  on  the  other,  Mr.  Tra  vers  and  Sir  M! 
Lawrence  were  atiainst  it.     The  followinj;  words  of  u,  very  brilliai 
writer*  will  probaldy  convince  most  that  this  step  is  not  only  inji 
ous,  but  unneeded :    "  The  only  result  of  this  is  that  the  protectii 
barrier  which  divides  the  Ptill  aseptic  peritoneal  cavity  from  the  putrid 
eac,  is  Itruken  down,  and  jmtridity  s])reaili?  uj»wards  into  the  abdouif 
ami  killj*  the  patient  by  rapid  s>eplic»unic  poisoning.    Why  br 
down  til  is  valuable  wall  ?     If  it  is  argued  that,  unless  the  stricture 
divided,  the  contents  of  the  bowel  cannot  escape,  then  th«^  rt.'ply  i| 
that  cKporicncc  proves  this  to  be  utterly  untrue.   In  a  very  short  lit 
both  Ihitus  and  fa-ces  find  their  way  out.    As  every  one  knows,  ll 
nipping  of  the  gut  is  not  produced  by  a  suddi^i  narrowing  of  th 
hernial  aperture,  but  by  a  swelling  of  the  loop  of  gut.  ....  Wlit 
the  gut  is  .slit  up,  its  contents  are  set  free,  and  its  indanimatory  jaic 
escape,  with  the  result  that  iti<  swelling  goes  (h»wn  and  room  enoD 
is  soon  permitted  for  winil  and  Heces  to  pass,  more  particularly  as  I 
fieces  are  invariably  quite  litjuid.'' 

3.  The  treatment  of  artificial  auus  is  considered  together  with  re 
tion  of  the  intestine  i»/ra.    It  will  suHicc  here  to  say  that  in  o.n.«< 
of  hernia,  owing  to  the  condition  of  the  intestine,  the  state  of  tl)| 
patient,  and  often  the  absence  of  needful  preparations  and  good  lighlj 
no  attempt  should  be  made  to  resect  the  damaged  parts  now. 

4.  Wound  of  IntC'tftine. — This  may  be  due  to  (n)  carelessly  inci«ir 
thin,  soft  parts;  (&)  gruat  dilliculty  in  making  out  sac  and  inteetir 
in  a  fat  }>atient,  with  the  parts  matted,  especially  if  the  light  is  l>a<l;j 
(c)  to  the  intestine  being  allowed  to  curl  over  the  edge  of  the  directeri 


*  Mr.  M.  BRnln,  Cliniml  Kota  on  Two  Year^  Surgknl  Work  «n  the  Liverpool  Sufi 
I'nfimuury,  p,  9  J. 
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while  the  stricture  is  being  divide<l,  or  to  this  being  cut  with  careless 
freedom,  or,  lastly,  to  a  loop  lying  out  of  sight  just  above  the  constric- 
tion, and  to  the  hernia-knife  coming  in  contact  with  this.  Any  Imb- 
bling  of  flatus  or  escajie  of  fiires  tVoin  the  wound  luuflt  lead  to  a 
careful  8earch  for  the  oijening.  When  tliis  it*  found,  it  may  usually 
be  tied  up  around  a  pairof  dissjecting-forceps  with  carbolizud  silk,  the 
ligature  not  l>eing  tied  too  tightly,  and  the  ends  cut  short.  If  the 
opening  be  larger,  it  siiould  lie  c'Kt8ed  by  Li'tribcrt's  suture  {Infra, 
Figs.  1<X),  107).  Wliiclievcr  method  is  used,  the  injured  part  should 
be  rephieed  just  within  tiie  jieritoneal  cavity,  and  in  a  severe  case  the 
eac  should  not  be  taken  away  nor  the  wmmd  closed.  The  patirnt 
should  be  kept  under  the  intluence  of  ojiiuiu,  and  liquids  restricted. 

6.  Wound  of  Obtunitur  Artery. — The  position  of  this  vessel  when 
it  rises  by  a  common  trunk  with  the  deep  epigastric  instead  of  from 
the  internal  iliac,  which  occurs  in  every  3i  eultjicts  (^Gray),  may  bear 
a.  very  inijfortant  relation  to  the  crural  ring.  In  most  caeeg  when  thus 
arising  ahnonnally,  the  artery  descends  to  the  obturator  furnnien  elosc 
to  tljtf  external  iliac  vein,  and  thefffore  on  the  outer  side  ot  tlio  crural 
ring  and  out  of  harm's  Avay.  In  a  small  minority  of  cases,*  the  artery 
in  its  passage  <lownwards  curves  along  the  margin  of  Gimbcrnat's 
ligfltnent,  and  may  now  he  easily  wounded. 

The  treatment  is  mainly  preventive — I.e.,  by  making  the  tsnialleiJt 
nick  possible  that  will  he  suflicient  into  any  point  tif  stricture,  puch 
ns  Gimbcrnat's  ligament,  a  point  the  imporUmce  of  which  has  already 
been  allude<l  to  (p.  5r)'i),  and  using  a  hernia-knife  that  is  not  ovor- 
ahtirp.  If  the  arter}'  has  probably  been  woiuided,  the  following  poiiits 
are  of  interest:  (1)  The  hajmorrhage  may  not  at  once  follow  the 
wound.  It  may  not  make  \tn  a]ipparance  till  the  bowel  is  all  reduced, 
or  even  until  a  quarter  of  an  huur  jifter  the  wound  has  heen  (Jlilehed 
Up.  In  one  ca.«ie,  tliat  of  Dupuytren,  no  Ineniurrhage  occurred,  and 
the  division  of  the  artery  was  discovered  for  the  first  time  at  the 
autopyy  three  weeks  after  the  oiienition,  (2)  It  may  occur  when  tlie 
sac  ha.<?  not  been  opened.  (.3)  As  is  shown  by  Du]}uytren'8  case,  it  is 
by  no  means  a  fatal  accident.  Very  various  means  have  served  to 
arre.'<t  the  Inemorrhage.  (,")  Pressure  usually  a]»]died  by  a  pad,tasin 
the  ca.se8  of  Sir  W.  Lawrence,  Mr.  Iley,  and  Mr.  Barker.^  (;J)  Liga- 
ture of  the  vessel,  usually  the  pmximal  end.     In  five  cases  given  by 


*  Pir  W.  Lawrence  oonsirlerett  lliis  risk  (o  oeci'ir  almut  once  in  ii  hundred  limcH, 
estinintini^r  ihe  origin  of  (lie  olHuratur  with  the  e|iigu»tric  to  occiironee  in  five,  ami  llie 
deiK'fnt  of  the  artery  on  the  inner  siiiu  to  take  [iltice  once  in  twenty  tinie'^. 

f  Or  better,  by  pledgeLs  of  ivseplie  ganze  or  sponges  (Sirsled  with  iodoform,  and 
aeciired  by  silk. 

X  Clin.  Soe.  Tran*.,  vol.  xi.  p.  180.  This  pnper  will  wel!  repny  i)en»al.  Most 
of  the  above  information  is  taken  fruiu  it. 
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Mr.  Biirker,  this  was  successful  in  fi)ur ;  it  is  only  staitocl  in  one  tlut 
tho  distal  end  was  also  secured.     The  ligature  has  been  itppliM  in 
some  cast's  by  continuing  the  wound  upwards  ;  in  others  by  nwljing 
an  incision  parallel  with  Poupart'e  ligann-nt,  as  if  for  tyinjr  tlic  exter- 
nal iliac.     Thi.s  8te|»  could  only  be  taken  when  the  patient's  condition 
wiis  satisfactory,     (t)  By  acupressure.    This  method  was  thus  made 
use  of  by  Mr.  Corley :  The  gush  of  arterial  hspmorrhage  which  Unik 
place  the  moment  the  intestine  was  returned  was  controllwl  by  [iss- 
injj  a  curved  needle  through  the  rinjLr.and  bringinjj  it  out  innntdiateW 
above  Poupart's  ligament,  and  passing  a  figure-of-eight  suttirc  over  it 
No  recurrence  of  ha*niorrhage  took  ]>lact>,  but  the  patient  died  thirty 
hours  later.     At  the  autopsy  about  4  ozs.  of  clot  were  found  in  the 
Bub-serouB  tissue.    The  obturator  springing  from  tiic  epigastric.  »nd 
being  about  the  size  of  a  No.  3  bougie,  t»>ok  the  dangerous  couretovprj 
the  neck  of  the  sac.    The  cardiac  end  was  occluded  by  clot.    Tbfl 
distal  end  bad  retracted  H  inches  from  the  cardiac,  and   was  ojwn^ 
Though  the  needle  had  controlled  the  hieniorrhage,  it  had  not  include 
the  artery.     In  t>vo  of  Sir  VV.  Lawrence's  cases  the  fainting  of  tl 
patient  appears;  to  hnve  deci<lod  the  ces.sation  of  haemorrhage.    Boli 
of  these  recovered.    In  the  event  of  pressure  failing,  it  might  Ijc  wor 
while,  before  taking  other  stops,  to  try  the  application  of  a  pain 
Spencer  Wells's  forceps.     These  would  be  left  imitu  for  three  or  foil 
days,  and  would  favur  drainage. 

STRANGULATED  INGUINAL  HERNIA  (Figs.  98,  99). 

Operation. — In  considering  thii?  it  will  not  be  needful  to  go  ngi 
intt)  detail,  as  in  the  case  of  StranguUited  Femoral  Heniia  ;  the  chi 
points  of  difference  and  those  of  importance  will  be  considered 
fully. 

The  parts  being  shaved  and  cleansed  (p.  oSl),  and  the  Uuyh  a  littl 
flexed,  an  incision  2}  inch  long  at  tirst  is  made  in  the  longnxis  of  I 
tumor,  with  its  centre  (^in  an  ordinary  scrotal  case*)  over  the  exter 
abdomiojil  ring.     This  incision  may  bf  iuade  either  by  pinching  up  I 
fold  and  cutting  from  within   outw.ards,  or  by  cutting,  in   tlic  usui 
way,  frotn  without  inwards.    The  external  pudics  (both  superior  and 
inferior)  often   now   require  ligature  or  torsion.     As  the  ' 
divided,  the  knife  benig  kept  strictly  in  the  same  line  tb 
some  arching  fibres  of  the  inter-colunmar  fitscia  may  be  seen  aboT 
but  the  first  layer  usually  recognized  is  the  cremasteric  fkscia.  of 
much  thickened.    After  tliis  tho  tmnsvci'salis  fascia,  aU«i  often  thick-^ 
ened  and  vascular-looking,  is  slit  up,  and  any  extra-peritoneal 

•  In  a  !<trnn^i))iU«<l  Imbonixx-le  llie  i-entre  of  tlio  incision  shouM  lie  "ver  th#j 
intertial  iitxioiiiiiml  ring,  ant]  in  the  dui'pi^r  pnrt  uf  the  incision  the  deep  fiiigasUic  I 
must  be  fell  for  and  iiroided. 
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Fio.  98. 


overlying  tlie  grayish-hluc  sac  looked  for.  The  surgeon  now  sees  if  he 
can  find  any  cnnstrirting  fibres  oiitsitlc  the  sac,  and  slits  them  up  on 
a  director.  The  more  voluminous  the  hcrniu  the  more  important  it 
is  to  iivoid  exposure  and  in!Uii[)ulation  of  its  contents  by  o[)eiung  the 
sac*  But  in  the  majority  of  cases  of  inguinal  hernia  the  suryeon 
must  be  prepared  for  opening  tho  sac.  As  soon  us  this  i.s  done,  with 
the  precautions  already  given  (p.  562),  the  contents  are  examined, 

Bomentum  got  rid  of  if  this  step  will  pve  more  room,  and  the  site  of 
stricture  found  with  the  fiiij^er-nail  or  ti[>  of  the  director.  It  is  next 
divided  with  the  hernijt-kiiife  matiipuhvled  under  it  in  n  direction 
directly  upwards,  so  as  to  lie  parallel  with  the  deep  epigastric,  which- 
ever side  of  tlie  hernia  this  vessel  occu[)ies.t  During  tliis  stngo,  the 
steps  given  at  p.  5(i;3  must  be  taken  to  avoid  any  injury  to  tiie  intes- 
tine.    The  constricting  point  being  divided  and  dilated,  the  next  step 

*  Tlie  xite  of  ihe  Htrictiire  in  ingninul  liurnia  vitries.  In  l>oth  varteUeH,  in  old  cases 
of  Inng  iliirntion.  it  is  ii.minlly  HiLitMlcd  in  tlit>  iieek  uf  lh«  snc  itself,  nwirig  lu  contnic- 
tiun  Kilt]  ihtckening  of  tiiis  and  (lie  &xtra-per!t<ine>il  tiiwiie.  In  oilier  ciises  of  oblique 
liernift  the  stricture  is  fouml  in  ike  iiifnnHihiilirorni  rascin  at  llie  inteniiil  ririf;,  Jnst 
below  the  e<lge  of  (lie  inlernnl  oliliqiie  in  fhe  cniial,  or  lit  the  t'Stcrnal  rinj;.  In  ii 
direct  Iternia  the  conHtricting  [K>int,  if  not  in  tlie  biic,  is  probnhly  oniisfd  hv  the  lihrea 
of  the  fonjoined  tendon,  In  many  aist-s  the  piirLs  ure  so  iipproxiinakNl  ami  jiliered 
that  in  the  short  time  given  hy  an  operation  it  is  not  ho  easy  to  lell  exacily  in  wimt 
tiwuee  lies  Ihe  Htrangiilutiou,  us  to  relieve  it.  Finally,  in  many  C!u*es  ol  young  sub- 
jecl«  and  acute  strangulation,  muscular  spaBin — cj.,  of  the  intcriml  oblique — must  be 
borne  in  mind. 

t  Of  connie,  if  ihesnrgeon  in  certain  that  he  is  dealing  with  an  oblUjiie  hernia,  he 
may  cnt  outwDrdfs,  and,  in  the  case  of  a  direct  hernia,  inwards,  ?(o  ns  to  jivniil  iliedeep 
epiwaslrii;.  In  all  casies  the  cut  HhcniUl  Imj  etf  the  nuliiie  of  :i  nick  dividins^  only  Ihose 
fibres  which  actniilly  cont«<riot,  any  additioiiiit  dilatation  being  usimlly  now  effei'lcd  by 
the  tip  of  the  director  or  linger. 


(FergoMon.) 
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is  reduction  of  the  intestine.  This,  in  bulky  inguinal  hemiff.  ii 
often  :i  tiiulter  of  difliculty  «nd  time.  The  chief  causes  Of  diffi- 
culty here  are — (1 )  A  larpe  nmoiint  <»f  int<'8linf.  one  <»r  two  coils  of 
Biuall  ujkI  some  hirpe  intestine  heing  not  very  uncommon.  (2/  The 
distension  of  these  witii  flatus,  etc    (3)  Insufficient  division  of  the 

Flo.  W. 


(Skcy.) 

stricture ;  or  there  may  be  a  point  of  stricture  higher  up  than  the 
divided,  and  overlouked.  (4)  Durini?  attempts  at  reductidn  ourbit 
of  intestine  may  get  jnmtncd  across  the  ring  inaleiid  of  Hlipping  up 
along  it,  and  aguinst  this  the  rest  of  the  contents  arc  fruitleiwly  pres»e<j. 
(a)  Fi)!ds  (if  Uie  8ae  may  in  much  the  Bamc  way  block  the  ofteninp. 

Aids  in  DiflBcult  Cases.— First,  that  part  which  lits  nearest  tl»e 
ring  should  be  taken — tr.*/.,  mesentery  before  intestine.  After  each  part 
is  got  up,  ]tres.«ure  should  be  made  on  it  for  a  few  seconds  before  an* 
other  is  t;dven  in  hand.  If  the  surgeon  find,  after  a  while,  that  he  b 
making  no  progress  witli  one  end  of  a  coil,  he  should  take  in  hantl 
the  other  end,  or  another  coil  altx)gether  if  more  than  one  is  prcseuL 
During  the  munijiulations  the  thigh  should  be  fle.xed  and  rotated  a 
little  inwards,  iind  llie  cut  edges  of  the  sac  drawn  tense  with  forcfie, 
so  as  to  prevent  any  folding  or  pushing  uj)  of  tliis  before  the  intestine. 
If  the  intestines  are^much  distended,  attempts  should  be  made  to 


I 
I 
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return  some  of  their  contents  first  into  the  abdominal  ciivity.  After 
by  gentle  squeezing  with  the  finjier  and  thumb,  and  ciireful  pressure 
upwards*  on  each  succepaivc  1)it  of  intestine,  it  all  apprars  to  be 
returned,  tin-  Utile  finger  (aseptiiM  inuf^t  he  pai»siM.l  into  the  abdominal 
cavity  tu  make  certain  that  no  knuckle  remains  in  the  canal  or 
internal  ring. 

Cases  will  occasionally  be  met  with  where,  owing  to  the  low  con- 
dition of  the  putient,  ll»e  lar^e  iiniouiit  of  intestine  down,  its  pruat 
distension,  its  altered  condition,  b'till  rod  and  only  eongeste<l,  but 
eoftened.  with  the  peritoneal  coat  shaggy  rather  than  lustrous,  iind 
tending  to  tear  easily,  it  is  eleiir  that  reduction  will  nt»t  be  effected 
by  manipulation  only.  Tlie  que.'?lioi:i  now  ariijrs  which  of  these 
course!?  is  the  wisest — to  make  u  snuiU  incision,  empty  the  intestine,* 
»n«I  then  to  suture  after  LmihiTt'h  metbixl  (Figs.  1(M|,  1(j7,  iiifrn:, or  to 
tie  up  tlie  opening,  jvicked  up  un  a  pair  of  forcejjs,  with  carbolized  eilk,t 
or  to  leave  the  intestine  in  the  sac  after  a  free  division  of  the  stricture. 
The  firi>.t  of  thei»e  can  only  be  followed  wlien  the  iiil<'s<ine  is  healthy, 
and  thus  by  peristaltic  action  the  opening  in  the  njuseuhir  coat  will 
be  carried  past  that  in  the  serous,  the  two  not  correspontling,  and 
when  nsi'ptic  |irec:mtiou8  have  bt-en  carefully  folbtwed.  If  there  is 
any  dDubt  about  th«'se,  or  if  tlie  intestine  is  niucli  congested  and 
softened,  the  surgeon  hud  best  be  cimU'Ut  with  a  free  divisiim  of  the 
stricture  u)>wards  and  leave  the  intestine  in  the  9nc.|  This  melliod 
i»,  on  the  whole,  the  safer,  but  prevents,  of  course,  any  atteiiij»t  at 

irelieving  the  patient,  at  (»ne  operation,  by  a  radical  cure. 

*  During  any  prolonged  manipulation  of  the  intestines  these  should 
be  kept  covered  as  much  as  possible  by  green  protective  wrung  out  of 
warm  boracic  acid  or  carbolic  (1  in  80),  or  lint,  the  Huffy  side  being 


Wliile  (lie  intestine  is  emptying, care  rnnsl  be  taken  to  leaJ  tlie  oonlents  well  nway 
ham  llie  wound, 
t  Tbe  ends  of  this  will  l)e  cut  sliort,  and  the  precautions  given  at  p.  5H0  In  case  of 
onnd  of  the  intestine  in  liernintorny  Wlowed. 

J  TliiK  will  all  griiduailv  and  nlowlv  return  into  llie  peritoneal  cavity.  On  this  point 
lie  following  ca.se  by  Ninth  [Chrliuiiif  Suryrrt/,  vol.  ii.  p.  401  Ih  of  intcrent :  "  I  know 
by  exiwrience  ibal  if  strangulation  tie  relieved,  it  is  <>f  liiiiti  uotisv^jnence  h(tw  much 
b)t(»tine  l>e  down.  In  referenci' I"  this  point,  I  recollect  the  liirgcst  fM;r*it,il  ritfilnre 
on  whiili  1  have  ojienilcd,  luid  in  which,  before  thu  division  of  the  striciiire,  there  was 
1  lensl  hitlf  a  yanl  of  howcl  duwti,  tilled  wilh  air;  Jind,  Hflcr  the  Htricliire  li:id  been 
iTenl  ihrongh,  at  leaKt  ns  much  more  Ihriiiit  ihroiigh,  fso  llinL  1  tdinusl  di^ipnired  of  getting 
anvlmck;  yet,  afier  n  time,  I  returned  the  whole.  To  my  vexntion,  however,  next 
morning  1  found  that  my  patient  liiid  got  out  of  bed  to  relieve  hiniitelf  on  the  chiuiider- 
t,  and,  as  n)ight  bu  expecte<l,  the  bowel  had  descended,  and  in  Kuch  ({oantiiy  that 
the  scroluin  wa»  at  least  as  big  as  a  quart  pot,  and  the  veriuicnlar  molioii  of  the  inte>(- 
wiiM  diittinclly  f)een  through  the  Htreti-hed  ykin.  Noihing  further  whm  dcuie  than 
keep  the  tumor  riiieed  above  the  level  of  the  abdouiiiuil  ring,  and  by  degrees  it 
turned,  and  the  [latirui  never  hud  bu  tuiLoward  j<yni[iHiui." 
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turned  away  from  the  boAvrl.  1  prefer  uIbo  to  stop  the  spray  during 
thih  Kt;ij:e.  if  prolnn^'cil,  !in«l  to  kiep  tlie  neck  of  the  »nc  as  much  cot- 
ered  and  protx-ctcd  i\»  possible.  It  is  wise  alst>  that  the  patient  ^llouId 
l>e  well  under  the  ana^thetic  now,  and  hreathing  quietly.  If  voroil- 
iujr  Occur,  the  sursjeon  must  wait,  keepinii;  up  pres^sure  on  what  he 
has  reduced.  When  the  inte.Ktine  is  alJ  reduced,  any  ligatured  stutape 
of  omentum  are  returned,  and,  if  the  cimdition  of  the  patient  adinite 
of  it,  the  sac  is  ligatured,  renioved,  and  a  few  sutures  inserted  lo  cltwe 
the  dilatiMl  canal  and  external  abdominal  ring,  tlie  preciiution;' a*to 
the  cord  and  other  points  given  at  p.  oS3  being  cjirefully  follnwtnl. 

In  providinjjdrainaue  after  an  operation  <»n  a  large  inguinal  Ix-mia, 
where  the  parts  have  bi-^n  rnueli  bundled  either  before  or  during llw 
operation,  I  am  sure  it  is  well  worth  wliile  to  bring  the  lower  end  of 
the  drainaue-tube  out  at  the  lower  part  of  the  serotum,  by  moans  of 
a  counter-puncture  there,  thus  ensuring  etfieient  escape  of  the  dis- 
charges, and  syringing  out  of  the  wound  if  needful. 

After  thus  considering  the  cliief  points  in  the  operation,  it  remains 
to  draw  attention  to  Bome  special  points  connected  with 
inguinal  hernia. 

1.  Vdrietu's.* — In  addition  to  the  oblique  and  direct  varieties,  both 
of  which  are  acquired,  tliere  are  some  others  of  much  practical  im* 
portance — e.g., 

(fi)  The  eongenitiil.  The  tubular  process  of  peritoneum  is  open 
from  abdomen  u>  fundus  scroti,  and  the  contents  lie  in  contact  with 
the  testis. 

(h)  Hernia  into  the  luniciilar  process  of  peritoneum.  Mere  the 
tubular  process  of  peritoneum  is  divided  into  a  shut  vaginal  8»c 
below  and  an  open  funicular  proees-s  above.  Into  the  latter  the  con- 
tents ilescend,  but  are  not  in  ab?-olute  contact  with  the  testis. 

(c)  Hour-glass  contraction  of  the  sac.  Here  the  tubular  process  is 
open  as  in  (ti),  but  an  attempt  at  closure  has  brought  alumt  a  con- 
striction which  may  be  at  the  externid  alalominal  ring  or  lo%ver  down 
in  the  serittuni.  If  the  contents  pass  through  this  constriction,  and 
get  low  enough,  they  will  be  in  actual  conUict  with  the  testis.  ■ 

(d)  Encysted  hernia  of  the  tunica  vaginalis.     Here  the  funiculur  fl 
jmne-ss  i.s  closed  at  its  abdominal  extremity — i.e.,  at  either  ring  or  in 
the  canal — and  open  below  to  the  testicle.    Here  the  hernial  protru- 
sion as  it  comes  down  either  ruptures  the  septum  (when  of  sudden 
descent),  or  gradually  extends  .and  inverts  it,  or  comes  down  behind 

it.    These  are  rare,  luii  may  be  puzzling  when  they  occur,  as  the  j 
operator  has  mure  than  one  layer  of  peritoneum  to  incise  liefbtt^f 

•  These  vnrietieK  are  clearly  descrilteil  by  Mr.  Birkett  (SyM.  of  Sttrg,,  nA.  ii.  pp. 
79H,  7uy,  Figs.  161,  165).  See  also  the  diagrams  in  Mr.  Bryant's  Surgtiy  {atcaoi 
etlition),  ml.  i.  p.  (JOl. 


rcaclihi^r  the  contents,  two  or  three  being  met  uith  acconUiifr  nn  the 
descending  hernia  has  brought  a  layer  of  parietal  peritoneum  with  it 
or  n«\  and  according  an  the  sieptuni  Ims  b^eu  ruptured  or  strotched. 

Tliat  the  above  varieties  liave  an  nnjiortance  lieyond  that  of  ana- 
tomical puzzles  ia  shown  by  the  fact  that  in  {b),  (c),  and  (d)  strangu- 
lation may  be  very  acute  and  urgent  Again,  though  the  defect  is  a 
congenital  one,  the  Iiernia  does  not,  in  ninny  eaiHief,  nialie  ilh  jtppvar- 
ance  till  the  patient  has,  in  early  adult  life,  been  subjected  to  some 
Euddeli  strain.  Finally,  in  these  ca.ses  any  prolongatifui  of  tlie  taxis 
will  be  not  only  futile,  butnctually  dangerous,  owing  tt)  the  tightness 
of  the  strangulation  and  the  facility  with  which,  owing  to  the  delicacy 
of  its  adhesions,  the  sac  may  be  separated  or  burst. 

II.  lirdvcthn  en  masitf,  aud  Allied  Covditioni^.  —  These  have  l>een 
commonly  met  with  in  inguinal  hernia?  owing  to  tlie  loose  connections 
of  the  sac  and,  sometimes,  to  tlie  force  used  in  attenipt,s  ni  reciucing 
large  specimens.  iStrangulatiuu  n>jiy  jtcrsist  after  (n)  disidaoement, 
or  (I/)  rupture  of  the  sac.  In  the  former,  the  sac,  still  strangling  hs 
contents  at  its  neck,  is  displaced  bodily  between  the  peritoneum, 
ti^uully,  and  extra-peritoneal  fascia.  In  the  latter,  the  sac  is  rent, 
tisually  close  to  its  neck  nnd  at  its.[»o.sterior  aspect,  and  some  of 
its  c«»ntents  are  thrust  tlirongh  into  the  e.xtra-peritoncal  connective 
tifisue.  The  chief  evidence  of  these  accidents  is — Though  the  swelling 
has  disappeared,  perhaps  completely,  this  has  taken  ]iliice  without 
the  ciiaracteristic  jerk  or  gurgle.  On  close  examination,  though  the 
|)ulk  of  the  hernia  is  gone,  some  swelling,  often  tender,  is  usually  to 
he  made  out,  deep  down,  in  the  neighborhood  of  the  internal  ring. 
Above  all,  the  symptoms  persist,  perhaps  in  an  intensilied  form. 

The  treatment  is  immediate  exploration  of  the  inguinal  canal  and 
the  internal  ring.  W  the  cord  is  exposed,  the  whole  sac  has  jirobaldy 
been  detaehed.  If  any  of  the  sac  is  loft  above,  a  rent  in  it  .^houbl  be 
sought  for.  Sujjposing  the  index  linger,  passed  through  the  internal 
ring,  fail  to  find  any  swelling,  aideil  by  pressure  from  without,  a  ver- 
Ucal  incision  nnisl  be  added  to  the  upper  end  of  the  oblique  one,  aud 
■tlie  neighborhood  of  the  internal  ring  explored.* 

III.  fUfiiintd  Te-iti-i  .■timuhttiiiif  Unn'm. — Such  a  testis,  when  in- 
iBamcd,  may  closely  simulate  strangulated  hernia.  A  testis,  perhaps, 
lia.s  never  descended  ;  a  truss  has  been  worn  and  hud  aside.  The 
patient  presents  himself  with  a  tender  swelling  in  one  groin,  with 
indistinct  impulse.  The  abdomen  is  tense  and  full,  constipation  is 
present,  and  perhaps  vomiting  of  bilious  stuff.  Such  a  swelling 
should  be  explored  and  the  testis  reuuived,  as  it  is  certain,  later  on, 


•  As  th1«  will   probably  involve  »bdomtnal  secUon,  the  slcfw  given  further  on 
jlioiilil  In;  referred  to. 
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Ui  oiuso  serious  trouble,  even  if  the  present  urgent  symptoms  subside 
with  palliativp  treattiiont.  In  other  cases  a  retained  testis  may  drat 
down  an  adherent  loop  of  intestine  which  may  become  actually 
strangled.* 

STRANGULATED  UMBILICAL    HERNIiE. 

Two-  ditimct  formn  of  strangulated  hernia  will  ]«e  met  with  hire. 
One,  more  rare,  is  of  small  size,  with  a  sin^rle  knuckle  of  inte^tiDe 
acutely  Htnin^ltfl  in  the  navel-cicatrix.  The  other,  (he  more  coinmno, 
is  often  huge,  its  contents  mixed,  intestine  both  larpe  and  small, »n<l 
onientunj.  Sucli  hfrnije  soon  become,  in  part  at  least,  irrcrluciblt; 
when  in  this  condition,  any  unwise  meal  may  readily  bring  aliout 
obstruction,  a  condition  requiring  much  care  to  tell  from  Btrangti- 
latinn.t  In  other  cases  a  larpe  irreducible  hernia  may  easily  become 
9tr!in;:ulftted  from  the  descent  of  some  additional  loop  of  bowrl. 

Before  j>rot^eeding  to  operate,  it  is  well  to  bear  in  mind  the^M.^  jnyi^inri 
points :  (a)  The  sac  usually  commvmicates  <lirectly  with  the  general 
peritoneal  cavity  by  a  large  opening.  (/?)  The  contents  are  not  only 
mixed,  but  of  long  standing,  and  often  adherent.  ())  The  patient*  »re 
often  advanced  in  life,  stout,  flabby,  and  not  unfrequently  the  ful>- 
jecta  of  chronic  bronchitis,  (i)  The  coveritigs  are  ill-nour)&h«<l,  and 
slough  easily. 

Operation. — The  parts  having  been  cleansed,  and  an  AnsesthetiftJ 
administered,  an  incision  2  to  3  inches  long  is  made  over  the  lower] 
part  of  the  swelling  in  the  middle  line,  the  hernia  beit 
pushed  upwards  t(»  facilitate  this.   The  thinness  of  the  ci'  t 

be  remembered,  after  the  layer  of  subcutaneous  (at  has  been  divide 


♦  F'or  Tiillcr  infornintion  on  ihese  mntteni  I  would  refer  my  remlen  tooivwtle 
on  "Tlie  Disease  ofihe  Mm)*?  Orgnns"  (Sytl.  of  Surtj.,  vol,  iii,  p.  471). 

t  AmongBt  the  inf«t  iiii|H>rtant  points  will  be  the  vomiting,  wliether  early  in  i 
consinut,  nuH  showin);  siRUH  of  bt^-dtniiiir  feculent ;  the  constipation,  whether  ii>»oliil 
even  li>  the  imKHnRe  of  llndis.  In  (iinihtfnl  ivi-^es  die  rule  shcmld  lie  to  niienilr.  'Th 
risk  of  operuting  on  a  hernia  wliitli  is  inflame*!  anil  ncl  easily  rediiriMe  is  vefv  smalH 
in  ct'inparison  wild  the  risk  uf  leaving  one  which  is  inflAraed  ftnd  i^lr^nj^iiUled  ;  undj 
even  if  ynn  can  find  reMoonn  for  w.niiing  it  nuiftt  be  with  the  ninia  con«>tnnt  orenighti| 
for  nn  inllnmed  and  irreducible  hemi»  mny  at  nny  time  become  t>trangulated,  and  •ill| 
certainly  do  so  if  not  relieved  by  rest  and  other  appropriate  treatineat "  (Sir  J.  Papriy  j 
loe.  mprit  eil..  p.  106). 

J  The  lower  part  U  here  recommended  because,  in  Mr.  Wrwl's  words  (/«l»ni,j 
Enryrl.  of  SHrr;.,  vol.  t.  p.  1165),  "the  jmint  of  sirnngiilnikm  in  on  ndult  umbiliMll 
hernift  i»  niofit  frequently  at  the  lower  pari  of  the  neck  of  the  shic,  where  the  acliivn  of  j 
prsivity,  the  drnjft'inK  weiRht  of  the  contenl.s,  and  lhesn]>erincinnljent  fnt,  together  wili  j 
the  prewsnre  and  weight  of  the  drew«  or  «n  abdominal  Iteli,  combine  to  press  downvutitj 
upon  the  sharp  edge  of  the  abdominal  opening.  It  in  here  that  adhttiouB  and  ulcera*  1 
tion  of  (he  bowel  iire  most  frtHjtienity  foviml,  and  here  the  surgeon  must  searrli  fof  tb*  ' 
tonslrictron  in  cases  of  Blrangulntion,"     An  incision  here  ulso  gives  better  draiaa^. 
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urch  should  be  made  for  any  constricting  bandy  of  fibres  outside 
llie  sac.  If  it  be  needful,  the  sac  must  be  opened,  with  tlif  knife  luld 
horizontally,  and  slit  up.  care  being  taken  now  and  tbrou-.-bout  the 
operation,  in  eases  of  large  hernia^,  that  prutrus*ion  of  intestint;  \n'  pre- 
vented by  the  means  given  a  little  later.  The  contents  having?  been 
examined,  any  loops  of  intestine  are  gently  displacefl  upwards,  while 
the  surgeon  turns  the  curved  surfttce  of  a  Kt'vV  director  over  the  lower 
edge  of  the  opening,  and,  guiding  the  hernia  knife  on  tlds,  divider  the 
constricting  edge  downward.s.  If  suflicient  s{>Hee  is  not  given,  the 
downward  nick  may  be  rejieated,  or  the  direct«jr  turned  against  the 

I  lateral  or  upper  aspeetn  of  the  ring,  and  fihres  here  also  dividrd. 
Adhesions  of  the  contents  of  the  sue  sire  not  unfrci|ucnt]y  met  with, 
If  they  are  very  closu  and  dense,  and  if  llie  condition  of  the  iiatient  in 
unsatisfactory,  the  nurgeon  shimlil  lie  content  with  a  free  division  at  one 
or  two  places  of  tlie  constricting  ring,  and  with  reducing  any  portion 
of  intestine  that  has  dearly  only  recently  come  down,  and  leave  the 
rest  undisturbed. 

A  coniplic4ition  of  large  umbilical  hernia'  is  thus  well  described  by 
ft  Mr,  Wood  (foe.  mpra  cit.,  p.  1168) : 

"In  corpulent  porsong^,  in  wlHun  tlie  operation  has  liecn  flelayed 
until  peritonitis  has  begun,  the  operator  has  frequently  to  entiteiid 
with  a  gush  of  bowels  out  of  the  aitdonicn.  This  should  be  restrained 
by  receiving  them  in  warm  towels  wet  with  carbolic  lotion,  and  ap- 
plying pressure  by  the  hands  of  nssist^ints.  If  it  can  be  managed,  all 
the  operative  proceedings  within  the  sac  should  be  done  before  such 
a  rufh  occurs ;  but  if  a  cou>;h,  or  vomiting,  or  anaesthetic  ditHculty 
occurs  at  this  juncture,  this  is  sometimes  impossible,  and  the  surgeon 
is  compelled  to  do  tlie  best  he  can.  In  such  cases  the  operation  be- 
comes n  formidable  one  indeed,  and  is  comparable  only  to  laparotomy 
under  conditions  of  distension  of  the  intestines.  The  bowels  and 
<jmentum  should  always,  if  pos.sible,  be  kept  in  tlie  wjirni  wet  towels, 
and  not  indiscriminately  handled  by  the  assistants,  wliose  arms 
should  be  bared,  and  well  purified  by  carbolized  lotion.  The  intestines 
ghould  always  be  returned  befnro  the  omentum,  which  should,  if  pos- 
sible, be  spread  out*  over  them  before  the  stitches  are  applied." 

All  the  intestine  and  tiie  remains  of  the  omentum,  carefully  liga- 
tured, being  returned  if  posyil>le,  the  surgeon  now,  if  the  patient's 
conditi<m  a<lmita  of  it.  removes  the  redundant  sac  and  skin.  The 
opening  into  the  peritt>neal  cavity  being  covered  with  a  veil  of  ear- 
bolixed  lint,  the  sac  is  separated  from  it«  connections  and  cut  away 

•  Mr,  Wood  prefere  leaving  the  mlge  of  tlie  omenUim  so  arranged  as  to  befoine  ad- 
liereiit  U>  the  lower  margin  of  tlie  liorniHl  upetiing  so  as  to  t'revent,  if  possible,  nny 
fiUnrc  protrnaion,  to  iviniu  it  timl  cntliiig  jt  Hliort. 


close  around  the  ring;  nny  bleedinp-points  c«n  now  be  ftircsttHl  bj 
nunK>rou8  strong  chromic-gut  ligatures  passed  through  the  edgos  of  tJie 
ring  8o  as  to  close  it  save  at  the  lower  jiart,  where  a  good  sized  dtdn- 
ago-tube  is  left  with  iti^  orifice  Hush  witli  that  into  the  |terii«iiai] 
Citvity.  The  redundant  ekin  is  then  cut  away  and  the  edges  of  tlie 
wound  brought  together  with  stout  &\\k  or  silver  sutures. 

It  will  be  scon  from  the  above  account  that  three  tuetJimls  maybe 
pursued  in  the  reduction  of  a  strangulated  mnbiliciil  hernia:  (ItTlii* 
division  of  the  stricture  outside  the  sac  (p.  otJO).  This  should  alwap 
be  tried,  but  is  rarely  successful  here.  (2)  If  the  sac  has  to  U»  opnfl, 
the  opening  \»  made  as  small  as  pogsible,  and  the  ring  freely  divulni 
at  one  or  two  points,  but  the  contents  disturbed  as  little  a^i  posjiblt, 
any  recently  descended  intestine  being  returned,  but  thickened 
omentum,  adherent  intestine,  eppecinlly  large,  being  left  undisturbed. 
(,3)  Free  o]>ening  of  the  sac,  exanniiation  and  separation  uf  it*  eon- 
tents,  return  of  all  intestine,  and  of  omentum  after  ligature  and 
resection. 

While  the  third  of  these  courses  has  the  great  advantage  of  lejiving 
the  patient  permanently  in  a  more  satisfactory  condition,  aa  it  admits 
of  something  like  a  radical  cure  *  the  surgeon  can  only  rightly  decide 
between  this  and  the  second  course  by  a  careful  confiidenition  of  each 
case.  The  ftdlowing  points  may  aid  in  judiciously  s«'lecting  either 
operation  :  (1 )  The  size,  long-standing,  previous  attacks,  of  incjjrcera- 
tion  and  obstruction  of  the  hernia,  all  these  tending  to  bring  alwiot 
adhesions  t  and  alterations  in  the  parts.  (2>  The  condition  of  the 
patient — viz.,  the  degree  of  tlabl>y  fatness,  chronic  bronchitis,  probable 
renal  and  hepatic  disease,  amount  of  depression  by  vomiting  and  pain. 
(3)  The  facilities  for  carrying  out  during  the  operation,  and,  later, 
strict  aseptic  precaution."?.  (4)  The  presence  of  the  skilled  help  so 
essential  in  these  cases.  (5)  The  way  in  which  the  ansestbelic  is  tjik<'n. 
(6)  The  amount  of  experience  of  the  ojierator.  Thus  a  hospital  sur- 
geon frequently  oi>erating  and  witli  all  instruments  and  assistance  at 
hand,  may  readily  incline  to  one  course,  while  tlie  other  may  as  wisely 
be  fdUowed  by  a  surgeon  who  has  to  o}»erate  under  very  different  cir- 
cumstances. 


*  It  will  Ite  remembered  tlinl  it  is  not  tm  CMentlnl  to  try  nnd  cnxure  a  radienl  core  in 
wtimen  of  I  his  nge  an  in  chiliiix'ii  xnd  voting  male  adtdts,  wilh  the  |irri><[H'ct  of  a  long 
and  nctivf  life  before  them. 

t  Mr.  rletiieni  Liu-ajf  {Clin.  &tc.  TVotw,  vol  xlx.  p.  5)  adrwated  more  radiod  maw- 
iires,  siii'li  US  ex<'it«ion  uf  the  wic  and  redimdanl  skin,  wilh  *tiliireof  the  rinR,  in  «ll  catri 
of  iiTtil>i]ii.'iil  hernia.  Two  Rdcfenhfiii  eiit«es  are  recoixleii,  Imih  excellent  in)«tance«  of  llii* 
trealmeut,  and  one  of  e«i»eeiiil  in1ere«t,  »s  the  p.itient  hml  heen  preriouslr  thric*  lapped 
fur  SKcit^s,  and  the  operation  allowed  three  pints  and  a  half  of  fluid  to  escat>e. 


STRAKGULATED  OBTURATOR   HERNIA. 


577 


STRANGULATED  OBTURATOR  HERNIA. 

This  form  of  hernia  has  occurrt'd  too  frt^qiieutly  tn  he  entirely  pas.8ied 
over.  It  may  Ijo  so  readily  and  fiitnlly  overlooked  thul  a  few  words  on 
its  diagnosis  will  not  be  out  of  phtoe. 

(1)  Poeition  of  the  swelling.  This  appears  in  the  thigh  below  the 
horizontal  ramus  of  the  pubes,  to  the  inner  side  of  the  capsule  of  the 
hip,  behind  and  just  inside  the  femoral  vessels,  behind  the  pectineus, 
and  outside  the  adductor  longua.  (2)  On  careful  eunipiirieon  of  the 
outline  of  Scarpa's  triangles,  a  slight  fulness  is  fouiul  in  one  as  com- 
pared with  the  h<dlo\v  in  the  other.  (3)  Pain  along  the  course  of  the 
obturator  nerve,  down  the  inner  side  of  the  thigh,  knee,  and  leg.  (4) 
Persistence  of  Bymptoma  of  strangulation,  the  other  rings  being  empty 
or  ocrujjied  by  reducible  hernia.   (5)  A  vaginal  or  rectal  examination. 

Operation. — Two  different  ones  present  themselves:  (i.)  by  cutting 
down  on  the  sao  aa  in  other  hernise;  t^ii.)  by  abdominal  section,  and 
withdrawing  the  loop  from  within. 

(i.)  It  is  noteworthy  that  this  hernia  was  thus  first  successfully 
operated  on  by  a  general  practitioner,  Mr.  Obri}. 

The  parts  being  duly  cleansed  and  slightly  relaxed,  an  incision  is 
made  parallel  to  and  just  inside  the  femora!  vein.*  The  sapbeuoua 
opening  being  probably  exposed  in  part,  the  fascia  over  the  pectineus 
is  next  divided,  the  fibres  of  this  muscle  having  been  torn  through 
with  a  director,!  the  obturator  muscle  covered  by  its  fascia  and  some 
fatty  cellular  tissue  is  next  defined,  and  the  hernial  sric  probably  now 
comes  into  view,  either  between  the  muscle  and  the  pubes,  or  between 
the  fibres  of  the  muscle.  If  the  case  is  a  recent  one,  attempts  are  now 
made  to  reduce  the  hernia  without  o])ening  the  sac.  If  the  sac  has  to 
be  opened,  and  any  constriction  divided,  the  knife  should  be  turned 
either  upward  or  downwards,  the  latter  being  the  easier  if  any  con- 
stricting fibres  intervene  between  the  sac  and  the  bone.  As  the  obtu- 
rator vessels  lie  usually  on  one  side  or  the  other,  a  lateral  incision 
must  be  avoided. 

Care  must  be  taken  to  keep  the  femoral  vessels  drawn  outward  with 
a  retractor,  while  any  branches  of  the  obturator  or  anterior  crural 
nerve  are  drawn  aside  with  a  blunt  hook,  the  same  precaution  being 
taken  with  the  saphena  vein. 

When  by  the  passage  of  the  little  finger  into  the  abdomen  it  is  cer- 
tain that  the  intestine  is  reduced,  if  the  condition  of  the  patient  admits 

*  Mr.  BirkeU  {loc.  supra  rit.,  p.  S30)  ."ays  the  incision  "  luay  commence  a  little  nbovo 
Pouptirt'H  lignmenl,  at  a  point  tuklwHy  between  tlie  apiueof  tlie  pubes  and  thespoU 
irhere  Ibe  feniornl  artery  posives  over  the  rainiis  of  that  bone." 

t  If  it  will  give  more  room,  ihey  may  be  divithcd  transversely  for  IJ  to  2.inchea,  ae 
ia  Mr.  Obrd's  case. 

37 
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of  it,  the  sac  is  eepurated  and  ligatured  close  to  the  thyroid  forameji 
and  removed.  Adequate  drainage  must  be  provided  before  doaog 
tlie  wound. 

(ii.)  The  operation  of  abdominal  section  will   perhaps  be  mor 
frequently  performed  in  the  future.    An  obturator  hernia  was  thuil 
reduced  by  Mr.  Hilton  in  a  case  which  simulated  intestinal  obstruc 
tion.    Some  empty  intestine  being  found  and  traced  downwards,  h 
to  the  detection  of  an  obturator  hernia,  which  was  reduced  by  gent 
traction  aided  by  firm  pressure  made  deeply  in   the   tliigh.    Thcl 
patient,  who  was  not  operated  on  till  the  eleventh  day,  died,  within 
twelve  hours  of  the  operation,  of  rapid  peritonitis,  considered  b}'  MftJ 
Hilton  to  be  due  to  the  operation. 

Mr.  Erichsen  briefly  mentions  a  case  operated  on  bj'  tliis  means  ioj 
1884  by  Mr.  Godlee.    The  hernia  was  reduced  without  difficulty,  bu 
the  patient,  who  was  much  collapsed  at  the  time,  died  in  about  iwcnty- 
four  hours. 

The  duration  of  the  hernia  and  the  condition  of  the  patient  mu?tj 
be  considered  in  selecting  one  of  the  above  operations.     Where  tht 
patient  is  much  exhausted,  tlie  shock  of  an  abdominal  incision  should,-] 
I  think,  be  avoided  ;  and  where  a  much  damaged  intestine  is  present 
it  may  give  way  when  withdrawn,  causing  extravasation  into  thfl 
peritoneal  cavity. 

RADICAL  CURE  OF  HERNIA. 

Before  descriliing  the  difTtrent  methndB.  the  following  points  cIju 
attention,  and  while  the  improvements  of  modern  surgery  have  estab- 
lished radical  cureonasound  scientific  basis,  many  questions  remaia 
quite  undt'cided. 

Permanency  of  cure.     Advisability  or  need   of  wearing  a  trass. 
Term,  "  radical  cure."    Age. 

On  these  points  I  would  refer  my  readers  to  the  writings  of  Mr.  M, 
Banks,*  as  one  of  the  earliest  and  foremost  workers  at  this  subject, 
and  to  the  ditliculty  of  some  of  his  cases  and  the  honest  franknefC 
with  which  he  has  given  his  results.  His  experience  is  gained  from 
lOG  cases,  G8  of  which  were  without  strangulation,  while  in  38  strangu- 
lation was  present.  Of  66  of  these  cases  in  which  he  was  able  to| 
follow  up  the  result,  44  were  completely  successful,  7  partially  so 
i.e.,  though  there  was  a  distinct  tendency  to  retuni,  the  hernia  couldj 
now  be  kept  up  by  a  tru.ss,  a  thing  impossible  before. 

Mr.  Bunks  considers  the  term  "  radical  cure  "  misleading.     "It 
popularly  understood  that  a  patient  upon  whom  a  radical  cure 


*  Pamphlet,  toe.  tnyra  «'<.;  Med.  Tima  and  Oaj.,  1884  ;  Brit.  Mtd.  Jow%^ 

10,  1887. 
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been  performed  need  never  again  wear  a  truss  nor  ever  again  be  in 
danger  of  his  hernia  coming  clown.  This  ia,  unfortunately,  far  from 
being  tlie  case.  The  instjinces  in  wliich  a  light  truss  can  be  dispensed 
with  are  the  minority." 

Other  surgeons  appear  to  hold  a  different  opinion.  Thus,  Dn 
H  Macewen,*  in  a  hrilliant  series  of  cases — 81  in  all,  in  29  of  which 
^f  strangulation  had   been   present — without  any  death,  merely  states 

that  48 1  subsequently  wore  a  |>ad  or  bandage. 
^       Mr.  Barker  J  ha«  had  no  death  in  a  series  of  41  cases.    Seven  of 
f  these  were  lost  sight  of;  of  the  otiuTs  recurrence  had  taken  place  in  5. 
He  does  not  recommend  the  use  of  trusses  except  in  cases  of  umbilical 

■  hernia. 
Many  other  surgeons  might  be  quoted  as  deprecating  trusses  alto- 
gether, nr  any  save  of  the  lightest. 

Turning  to  foreign  surgery,  we  find  Prof.  Socin,  of  BAle,§  bringing 
forward  an  experience  of  136  operations,  71  being  for  strangulation. 
The  mortality  ||  here  was  3.G  per  cent,  for  non-strangulated  cases. 
He  considers  that,  after  operatioUj  the  wearing  of  a  truss  is  not  per- 
missible as  long  as  a  relapse  has  not  occurred.^ 
M  While  it  will  be  at  once  granted  that  any  continuous  pressure  in 
^Ltbe  form  of  a  pad  with  a  strong  .'^j)ring  may  tend  t^*  weaken  the  in- 

^^»  Bril.  Mftf.  Joum.,  Det-enjbrr  10,  1887. 

^V      t  Jn  one  oflhefie  tiie  ^wrtH  w^re  firm  ;  in  the  otliern  support  was  worn  a."  a  prt'CHvi- 
lionury  Dieafitre,  nnt'  patient  Iwing  'if  lax  hnl>it,  amither  lisiving  iind  a  fllreol  liprnia 

■  with  a  very  wide  oi>ening,  wiiilc  llie  (K'cupnliim  of  tlie  lliini  demanded  much  exvrliaD. 
X  BriU  AM,  Joum.,  December  3,  18i>7.     Mr.  Barker  allnw«j  Imwever,  thai  in  one 
recurrence  th«  patient  had  heen  at  very  liard  work,  ever  sinoe  the  ojicmtion,  without 
m  tnwB, 

3   Dtv*.  Zeit.J.  Chir.,  1S8<),  Bd-  xxiv.  lift.  3  mkI  4  ;  ,-lfina/*  of  Stirf/rrti.  March,  1887. 

II  Prof.  Socin  agrees  with  Mr.  Unnks  ns  to  Inrne  liernia,  rht'  mnrialiiy  here  being 

40  per  cent-     The  morlaTuy  at   I'Ale  after  simple  herniotomy  for  etrnngiduted  hernia 

seems  lo  hnve  been  dwidedly  high — viz.,  24.3  per  cent.,  2!S  per  cent,  for  femoral,  and 

9.8  per  cent,  for  inguinal  CHses. 

^  Several  other  conclusions  of  Prof.  Socin  will  well  henr  ijiioting  here:  (!)  Perma- 
nent cnre  i?  powihie  ;  it  is  the  rtde  in  recent  herni«e  ;  in  older  rules  it  is  tlie  exception. 
^m  (2)  Permanent  ciire  i»  more  prominent  in  thoee  who  have  nut  ooiiipletetl  ilu-ir  gniwlh, 
^P  other  things  heing  equal.  (3)  Prognosis  an  lo  pjernianency  of  etire  is  uiifHvnraljty 
inflnence«J  by  the  existence  of  .■jnuthcr  iiernia  in  the  patientj  an  well  jis  by  a  fnniily 
history  of  hernia.  (4)  Habitual  hndily  labor  appears  to  favor  a  perninnent  cure; 
coughing,  on  tl»e  contrary,  tends  lo  cause  rehipstf.  (o)  Prubiibiliiy  uf  recurrence  con- 
stantly decreaHes  from  the  liiTie  ofoiterntioii,  Wing  very  i^tij^bt  indeed  after  the  lB|isie 
of  two  year*.  (G)  The  most  favondde  meilurtl  of  j»etforniing  the  rudi<Bl  cure  is  to 
ligaie  the  sac  doubly  or  re}>ealedly  at  as  hijirh  a  point  as  jiossihle,  and  to  excise  if. 
Whether  the  liguture  of  the  sac  in  inguinal  hernia  i>'  best  done  after  withdrawing  the 
B!ic  out  of  the  inguinal  canal,  or  after  incising  tJie  canal,  cannot  as  yet  be  finally 
decided.     Suture  of  the  constricting  ring  it*  not  ailvioabie. 
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flammatory  thickening  resulting  from  the  operation,  mo8t  su 
will  prefer  that  their  patients?  should,  for  eome  years  at  least,  wear 
liglit  but  well-fittinf,'  nupport,  eepeoially  in  cases  where  the  hen 
and  rings  have  alike  been  large,  where  the  work  involves  sudd 
strains,  or  where  the  patient  is  Habby  or  develops  an  habitual  coug 

IndlcatiODB. — The  following  are  given  only  as  types  of  appropri 
cases.     Many  others  will  suggest  thenjselves  : 

i.  Children  of  poor  and  ignorant  parents,  with  large  hemi«s  wh 
proper  attention  to  the  use  of  a  truss  cannot  be  secured.  It 
probably  be  justi6able  to  go  further  than  this,  and  to  operate  for  n» 
cal  cure  in  most  cases  of  hernia;  in  the  children  of  the  poor  in  whi 
the  hernia  is  still  distinct  at  four  years  of  age.*  By  this  time 
parts  are  larger  and  more  easily  kept  sweet.  The  sac  is  more  coail] 
dealt  with  now  than  later. 

ii.  Hernia',  especially  inguinal,  in  men  under  thirty-five,  interferi: 
with  the  activity  of  life,  profitable  employment,  etc    Subjects 
inguinal  hernia-  with  adherent  omentum  are  never  really  safe,  »fi 
cially  if  of  active  life. 

iii.  Small  femoral  hernia:'  containing  irreducible  omentum.    These 
hernia^  are  difficult  to  fit  with  trusses,  and  the  omentum  keeps  thi 
ring  open,  and  thus  paves  the  way  for  tiie  descent  of  bowel  oi 
sudden  exertion. 

iv.  Large  hernia;,  even  colossal,  where  tiie  patients,  unfit 
work  of  any  kind,  are  a  burden  to  themselves  and  others,!  and  jnt- 
haps  willing  to  run  great  risks  ;  for  it  cannot  be  denied  that  these  are 
very  grave  cases:  "The  operation  usually  difficult  and  prolongwl, 
and  the  dangers  to  be  met  and  overcome  both  numerous  and  various" 
(Banks),  The  lust  proof  of  this  is  given  by  Mr.  Banks'  series  of  16 
very  large  and  enormous  hernia? ;  of  these  he  lost  4, 2  from  septicjcmit 
In  another,  even  his  hands  failed  to  complete  the  operation. 

v.  I  consider  ten  to  twenty -five  years  of  age  as  the  most  favorable 
time,  as  combining  parts  easy  to  handle,  the  possibility  of  keepii^ 
the  wound  aseptic,  probable  absence  of  any  difficult  adhesions,  acd 
good  vitality  sind  health. 

Choice  of  Operation. — The  following  have  been  brought  promi- 
nently before  the  profession- — viz.: 


I 


*  This  age  is  mentioned  aboTe  iie  giving  time  for  triiiUwilbatnies.  Before  deciding 
that  !i  wi'll-niiide  trtiH.H  will  not  keL'|»  up  a  diflSeult  case — «.g.,  a  double  inguinal  henui 
— the  liernia  hhoiildi  be  conipIett>lv  reduced  with  the  aid  of  an  anaesthetic 

t  As  in  three  cases  given  by  Mr.  Banks:  one,  a  laliorer  unfitted  for  work,  hti 
become  an  inmate  of  a  workhouse;  the  second  wae  a  wine-merchant,  who  had  b«»« 
obliged  to  give  up  hi.*  bii»jne(«»,  rarely  venturing  out,  and  then  obliged  lo  conceal  hi» 
deformity  imder  a  Inrge  overcoal;  the  third,  n  glnas-blower,  rednoed  lo  perfect  hel|>-, 
lessness,  bnd  to  d^i-pend  on  lits  wife  fi>r  bis  support. 
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i.  Operation  by  Open  Method  with  Strict  Aseptic  Pre- 
cautions. 

ii.  Subcutaneous  Methods— (.y.,  Prof.  Wood's  and  Mr. 
Spanton's.. 

iii.  Injection  of  Astringents — rjj..  Oak  Bark. 

Of  these,  the  opiTati<ju  liy  njifu  nn'thoti  will  \w  dvacvihtd  first  and 
fully,  as  it  is  the  one  of  all  others  which  is  genernlly  chosen,  owing  to 
the  ext'ellent  results  which  it  hfi.«  efiven,  the  preeision  with  wliicli  the 
structures  concerned  can  he  avoided  or  manipulated,  and  its  safety 
when  aseptic  precautions  are  strictly  observed.  There  is  no  doubt 
that  special  method.^,  such  as  those  of  Prof  Wood  and  Mr.  Spanton, 
give  excellent  results  in  the  exjierieuced  hands  of  those  wlio  have  in- 
troduced them,  but  it  is  equally  certain  that  they  have  not  been  gen- 
erally adopted.  This  is  still  nuire  true  of  the  injection  method,  in 
this  country  at  least. 

i.  The  Operation  by  Open  Method  with  Strict  Aseptic 
Precautions.* — The  psiticnt  hnviuff  been  kfpt  in  lied  lor  some  time 
before,  according  to  the  sixe  of  (lie  hernia,  any  eou^di  attemled  to, 
only  liquid  diet  is  given  for  the  few  days  preceding  the  operation,  and 
the  bowels  are  duly  attended  to. 

The  parts  being  shaved  if  needful,  and  cleansed,!  the  thigh  being  a 
little  flexed,  an  incision  is  tiiiide  with  its  centre  over  the  external 
abdominal  ring,|;  the  sac  it«ielf  is  reached  and  made  certain  of 

Tlie  sac  being  defined  just  below  the  external  abdominal  ring,  the 
surgeon  must  make  up  his  mind  liow  he  is  going  to  deal  with  it.  At 
least  the  four  following  courses  are  open,  and  all  are  well  deserving 
of  trial : 

A.  The  sac  Iteing  freed  from  its  connections,  and  its  contents 
reduced,  it  is  ligatured  close  to  the  internal  ring,  aud  tiio  fundus  cut 
away.  Two  or  three  silver  sutures  are  then  inserted  in  the  pillars  of 
the  ring  and  left  in  situ,  the  object  of  the  sutures  being  merely  to  hold 
the  parts  together  temporarily  during  healing  (Banks). 

B.  The . sac,  separated  not  only  from  the  inguinal  canal,  but  also 
from  the  inner  surface  of  the  internal  ring,  is  reduced  into  the  abdo- 
men so  as,  bulwark-like,  to  protect  the  ring.§    While   this   is  the 

*  The  following  renmrks  apply  to  inguinal  hernia. 

t  Dr.  Macewen  (loc  infra  cit )  recoiiuiieiidH  scrubbing  with  n  Dail-brush  and  soap 
and  water;  iifter  drying,  turpentine,  to  remove  any  Krea.se,  and  llieniiliitle  methylated 
spirit  to  clear  away  the  turpentine,  the  parts  Iteing  then  covered  with  lint  waked  in 
some  nseptic  K<)luti<>n. 

t  Mr.  Eendnll  Franica  adviseK  that  when  the  incision  above  ia  made  parAllel  to  the 
canal,  the  skin  glioald  lie  drawn  down.  Thus  the  Hkin-woiind  does  not  correspond  to 
the  ■jutiiren  buried  benetitli,  and  in  further  retQOved  from  aourt:e»  of  Bepaia. 

i  See  p.  683. 
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primary  point,  the  canal  and  external  ring  are  most  carefally  cle 
with  sutures  ( Macewen). 

C.  The  neck  only  of  the  sac  bcinj»;  freed  (the  fundus  being  leflj 
in  «»V«),  this  is  tictl  and  divided.  The  stump  is  tlien  pushed  up  inU>^ 
the  ahd<iuien  while  the  rinfrs  and  canal  are  clused  (Barker). 

D.  The  sac,  being  freed  quite  up  tr>  and  around  the  internal  ring,  is-j 
twisted,  and,  the  fundus  being  cut  away,  the  twisted  stump  is  seouredl 
m  »f(u  by  sutures  passed  through  the  external  abdominal  ring  (Ball). 

A.  MdJiod  uf  Bards* — Tlie  sac,  having  been   uiadu  certiiin  of,  is 
separated  from  the  cord  with  a  finger  or  steel  director,  the  vas  deferens] 
being  taken  ns  a  guide.     Tliis  defining  of  the  sac,  and  its  sepanitionJ 
are  itftcn  matters  of  difliculty — in  children,  owing  to  the  delicacy  of 
the  parts  and  the  minute  size  of  the  constituents  of  the  cord,  and  in] 
adults  from  the  elo8eness  of  the  adhesions.     The  surgeon  may  easilr] 
thijik  he  Ims  reached  the  S4\c  long  before  he  really  has.     In  this  way  j 
the  parts  may  be  needlessly  interfered  with  and  stripi>ed  off,  and^j 
owing  to  oozing  inti>  opened-up  areolar  spaces,  landmarks  are  lost,  and 
BUpfmratiou  iind  even  sloughing  may  occur. 

Care  must  be  taken  not  to  drag  the  testicle  out  of  its  bed.     In  ooB' 
genital  cases,  to  avoid  needless  disturbance,  the  sac,  when  separated,, 
shiiuhl  be  cut  through  above  the  testis,  and  this  jxvrt  suturwl  to  form 
a  tunica  vagiiialis.t   Tlie  cord  is  next  sepanxted,  through  the  external! 
ring,  U])  into  the  canal  as  high  as  the  internal  ring,  the  finger  keeping  [ 
note,  all  the  time,  of  the  position  of  the  cord.    If  the  sac  is  clearly 
euii>ty,  \\s  neck  is  now  ligatured  with  stout  chromic  gut  or  carbolited 
silk  as  high  up  as  to  leave  no  neck,  orifice,  or  dimple  at  the  internal 
ring.    The  fundus  is  then  cut  away  about  *  inch  below  the  neck. 

If  thiTc  are  any  doubtts  nbout  the  sac  being  euijity,  a  small  opening 
is  niHfle  and  the  little  finger  iutriMluced  to  make  sure  of  this  point 

If  it  be  needful,  owing  to  adhesions  of  intestine  or  presence  of  j 
altered  omentum,  the  sac  must  be  freely  opened,  adhesions  8eparal<Hi, 
and  the  omentum  tied  |  and  cut  away  ns  directed   at  p.  562,  ami 
returned. 

While  the  omentum  is  being  examined  and  dealt  with,  an  assistant 


*  See  fooinote,  p.  678. 

t  A  running  Htitnre  of  clironiic  giU  hItouIiI  be  n»ed  here.  I  emp!oye<i  litis  in  two 
cases  in  1887  in  n  ciiild  tif  five  and  a  man  of  iwenly-lwa,  and  on  uccniint  of  the  possi- 
bility of  bydrucele,  watclied  ibeHe  nrtlfici&l  itinicte  vagintilea  with  miieii  interest  for 
some  nioDthtt. 

I  If  the  surgeon    is  in  doubt  al>oiit  returning  any  slum (H  of  omentutu,  he  shoiiid 
rciuin  these  iti  (lie  I'iinal  by  his  sultire<i  p»s.sed  liirough  this  and  the  pillarc.     It  will 
render  the  fitting  An  urdinary  XniM  more  diltictilt,  bnt  not  one  with  ii  hi>r8«(>hoe  (Mul,  J 
and  will  ultimately  eJirinl?  and   LIcnd  with  ulher  lisoueA.     Even   if  this  is  delated,  it ' 
would  be  prefenible  to  Helling  up  perilonilla  by  retnrning  any  duubtfiil  omentum. 
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must  keep  a  finger  ciircfully  on  the  ciinal  above,  to  prevent  any  slip- 
ping upwards  before  all  ifl  ligatured,  otherwise  grave  luemorrhage  may 
occur* 

The  next  step  is  the  suturing  of  the  rings  and  canal.  Wliilo,  no 
doubt,  securely  ligaturing  the  neck  of  the  sac  as  high  up  as  posnihle 
18  the  first  point,  when  this  is  effected,  the  above  structures  sliould  he 
as  CJiretuUy  sutured  na  possible,  if  time  and  the  condition  of  the 
patient,  etc.,  admit  of  it.  As  might  he  expected,  thr,  mattTiJiIs  used 
are  various — viz.,  wire,  carbolized  silk,  chromic  gut,  and  kangaroo 
tendon.  Mr,  Hanks  us(?s  silvt- r  wire  f  so  thick  that  a  single  knot  on 
it  will  suffice  to  make  it  hold  without  any  second  knot  and  without 
any  twisting.  The  wire  should  he  cut  very  close  to  the  knot,  so  as  to 
leave  no  projecting  sharp  en<l8. 

Chnmiic  gut  is  a  little  nnet>rtnin,  in  some  cases  soon  softening,  in 
others  coming  away  but  little  changed,  with  points  of  suppurution.J 
Carbolized  silk  is,  on  the  whole,  the  most  generally  applicable,  the 
twisted,  not  the  ])I;uted,  kind  being  made  use  of.§ 

The  surgeon's  chief  object  in  passing  the  sutures  should  be  to  bring 
the  conjoined  tendon  as  close  to  Poujiart's  ligament  as  possible,  at  a 
point  as  near  the  internal  ring  as  may  be,  so  as  to  make  tin-  <-!nud 
again  a  n)ere  chink  or  valve  instead  of  a  sliort,  wide  tunnel. 

With  a  curved  needle  on  a  handle  (Fig,  ItK))  or  one  in  a  holder,  the 
finger-nail  being  insinuated  under  the  edge  of  the  conjoint-il  tciidon 
on  the  outer  side  of  the  rectus  abdominis  the  needle  should  be  passed 
so  as  to  take  up  the  tendon  and  the  external  oblique  aponeurosis 
overlying  it,  the  cord  being  then  felt  for,  f(»und,  and  pushed  U]i\vard8 
and  inwards,  the  neeiUe  is  tlien  passed  through  Poupart's  liganu'iit  as 
near  tlie  centre  as  poasiVjle.  In  pa.ssiug  this  highest  and  most  im- 
portant suture  care  must  be  taken  to  avoid  the  deep  epiguMtrie,  the 
cord,  and  the  iliac  vessels.  Other  sutures  ||  are  then  passrMl  (1) 
through  the  conjoined  tendon  and  external  pillar;  (2)  through  the 
pillars  of  the  external  ring.  Before  any  sutures  are  tied  the  cord 
should  he  examined  and  found  free. 

Drainage  is  now  provided  with  a  bundle  of  horsehair,  and  the  .skin 
wound  closed  witli  silk  sutures.  The  dressings,  iodoform  and  sal 
alerobroth  gauze,  are  applied  as  at  p.  564, 


*  ThU  precaution  will  nlao  meet  any  vomiting  und  re-dexceaC  of  the  intestine. 

f  "  lis  hold  t9  certain  and  emliiring  beyond  tliat  of  any  other  auture,  while  it  i^  ax 
harmless  UA  any  "  (B)tnkt4,  Pamphlet,  pp.  13,  1-t). 

I  U  thh  i»  used  it  hHouM  ite  takoTi  fnttn  a  aitinple  which  the  surgeon  hw  te^toit  in 
operations,  and  the  fimtl  soaking  should  Ife  under  his  eye. 

I  Note,  p.  404. 

Ij  Three,  at  least,  if  powtble,  in  a  large  hernia. 
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B.  Maceweii's*  (Fig.  100). 

The  object  of  this  i.**  twofold  :  (1)  80  to  separate  the  sac  as  to  allovi 
its  being  completely  reduced  into  the  abdominal  canity,  there  to  Nil 
on  the  inner  surface  of  the  circumference  of  the  ring,  and  as  a  bul- 
wark-like i>iid  to  "  shed  the  intestinal  waves  away  "  from  it.t  (2")  By  a 
particular  mode  of  inserting  sutures  to  bring  the  conjoined  tendon  in 
close  connection  with  that  part  of  Poupart's  ligament  which  is  on  a 
level  with  the  lowest  part  of  the  internal  ring. 

The  first  object  is  thua  insured.  The  external  ring  being  expoeed 
(after  the  preliminaries,  footnote,  p.  581),  the  internal  ring  and  ^iteof 
the  deep  epigastric  are  examined,  and  the  s-nc  next  freed  and  raiw-tl. 
When  this  is  done  it  is  kept  pulled  down,  while  the  index  finger 
separates  the  sac  from  the  cord,  the  canal,  and  finally  for  i  inch 
around  the  abdominal  aspect  of  the  internal  riug.J  The  sac  is  now 
folded  on  itself  (Fig.  100)  by  means  of  a  stitch  which  ia  firmly  fixed 
in  the  distul  end  of  the  sac.  The  free  end,  threaded  on  a  needle,  is 
introduced  through  the  canal  to  the  abdominal  asj>ect  of  the  fascia 
transversalis,  and  there  penetrates  the  abdominal  wall  about  1  inch 
above  the  intermtl  ring.  The  wound  in  the  skin  is  pulled  upwards  so 
as  to  allow  the  point  of  the  needle  to  project  through  tlie  niuscles 
without  penetrating  the  ekin.  The  needle  being  withdrawn  and  un- 
throjHled  liy  traction  on  the  thread,  the  folded  sac  is  drawn  still 
further  backwards  and  upwards.  Traction  having  been  kept  upon 
the  thread  while  the  sutures  are  introduced,  it  is  finally  secured  by 
passing  it  several  times  through  the  external  oblique  muscle. 

The  second  part  of  the  operation,  closure  of  the  inguinal  canal 
(Fig.  KXl),  is  now  undertaken.  The  finger  passed  into  the  canal  and 
lying  between  the  inner  and  lower  border  of  the  internal  ring  in  front 
of  and  above  the  cord,  makes  out  the  position  of  the  deep  epigastric 
artery  so  as  to  avoid  it. 

The  hernia-needle,  carrying  chromic  gut,  then,  guided  by  the  index, 

is  made  to  penetrate  the  conjoined  tendon  in  two  places,  first  from 

ritliout  inwards  in)  juMir  the  lower  border  of  the  conjoined  tendon, 

id  seenndly  from  within  outwards,  as  high  up  as  possible,  in  the 
inner  aspect  of  the  canal  (b),  tins  double  penetration  of  the  conjoined 
tendon  being  accomplished  by  a  single  screw-like  turn  of  the  instru- 
ment.   One  end  of  the  suture  is  then  withdrawn,  and  then  the  needle, 


I 


*  Ann.  of  Surg.,  Autni^t,  1886;  Brit.  Mod.  Joum^  December  10,  1887,  with  bIm 

WCMxil'lltM. 

t  Dr.  M.to«wen  ttiinks  tlial,  however  carefully  and  l]i|L;li  tip  llie  Mir  is  tied,  ibera 
remnin;*  a  ritnnel-sliaped  puckering,  the  apex  of  which  presents  in  the  internal  ring, 
and  tJiat  Ihia  pouch  griidrially  becomes  a  wedge,  tending  to  open  up  the  canal. 

J  All  (hi*  in  done  through  the  original  small  infisioii,  "  Bufficient  to  expose  ibt 
external  abdominal  ring." 
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with  the  other  end  is  removed.    Thus,  a  loop  is  left  at  the  nbdorninal 
aspect  of  the  conjoined  tendon. 

Secondly  the  other  hornia-necdlo,  threaded  with  that  part  of  the 
suture  which  comes  from  the  lower  piirt  of  the  conjoined  tenclou 


Fio.  100. 


I 


On  the  left  i*on«of  Dr.  Macewen's  neciJle«.  They  are  maAe  of  on«  piece  of  steel.  In  itio 
[aUddle  1b  lh«  foUled  sac.  The  rlKhl-liand  fifrurc  (niocJlflf<1  rn)m  those  of  Dr.  Maccweii)  la 
'loteoded  lo  ybow  hU  mode  of  sutuHnK  Uif  lulemBl  riiiR.  The  index  fliiger  In  frunl  of  the 
Mded  MC  U  separating  tho  perttououm  rouud  the  InteriiiL]  rini;.  The  Kuturu  n,  b,  has  pene- 
trated the  conjoined  t*ndon  lit  two  places,  flrst  from  wlilioiit  lnwiird«  nmr  ILs  lower  border, 
knd  serondly  from  within  oiitwnnis,  us  high  up  as  pomlhle,  a  lr>np  helDR  thus  len  on  tliu  abdo- 
minal aspect  of  the  conjiiliicd  tc-ndLHi.  At  n'  and  b"  the  two  ends  of  tbo  alxive  BUturt  have  beftu 
ftsmeA,  separittcly  thn;a<lt:d  on  nuudliii,  fnun  within  DUlward.s,  through  PouiiarL'ii  ligament 
below,  ftnd  tlmmgh  the  traiiHverf4i1l8  and  ohllqut»  Above. 

(a'),  guided  by  the  index  in  the  in.i'uinal  canal  is  passed  from  within 
outwards,  tlirough  Poujwrt's  ligament,  which  it  penetrates  at  a  point 
on  a  level  with  the  lower  suture  in  the  e^jnjoined  tendon.  The  needle 
is  then  completely  freed  from  tlie  suture  .ind  wilhilniwn. 

Thirdly,  the  needle  now  threaded  with  that  part  of  the  catfjut 
which  protrudes  from  the  upper  border  of  the  conjoined  tendon  (//), 
is  passed  from  within  outwards  tlirough  the  transvers^alis  und  internal 
obhque  muscles  and  tlie  aponeurosis  of  the  external  oblique  at  a 
point  on  a  level  with  the  upper  stitch  in  the  conjoined  tendon.  It  is 
then  quite  freed  from  the  suture  and  withdrawn.  There  are  lunv  two 
free  ends  in  the  outer  surface  of  the  exteniiil  obliijue,  continuous 
with  the  loop  of  the  abdominal  surface  of  the  conjoined   tendon. 
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The  two  free  ends  being  drawn  together  tightly,  and  tied  m  a  Ttef*\ 
knot,  the  internal  ring  is  firmly  united.    The  same  stitch  may  be  ro-i 
pputed  lower  down  in  the  cmal,  especially  in  adults  with  wide  gaps.! 
The  pilliiiB  u(  the  external  ring  may  likewise  be  brought  together.    la 
the  great  majority  of  cases  the  first  or  uppermost  stitch  is  all  thai  is 
required.     The  cord  should  lie  bi^hind  and  below  the  Htitures  and  b© 
freely  movable  in  the  cinal.     It  is  advi.sable  to  introduce  all   the^ 
sutures  before  tightening  any  of  them.     They  may  then  be  experi- 
nientidly  drawn  tight  while  a  finger  is  introduced  into  the  canal  to 
learn  the  result.    During  the  operation  the  skin  is  drawn  from  side  to 
side  to  bring  the  parts  into  view.    The  -skin  tailing  int.<")  [)osition,  the 
wound  is  opposite  to  the  external  ring,  the  operation  being  partly 
subcutaneous, 

C.  Bnrkrr''.i* — This  o|H'ration  is  siniilar  to  the  above  in  that  the  saoj 
18  fixed  by  a  suture  to  the  intern»l  ring,  but  tliflers  from  it  and  all] 
others  in  the  fact  that  the  scrotal  portion  of  the  sac  is  left  in  «i« 
The  rings  and  the  canal  are  carefully  closed  with  sutures. 

The  neck  of  tlie  sac  being  exposed  f  and  cleared  with  all  due  CAn-i 
of  the  cord,  two  stout  silk  threads  are  now  passed  round  this  close 
the  external  ring,  precautions  being  taken  not  to  include  the  cord,  of] 
any  intet^tine  or  omentum.     The  threads  being  tied,  the  sac  cut  ncrosaj 
between  them,  and  the  scrotal  portion  left  in  situ  tied  and  with  i\M\ 
ligature  cut  short,  one  of  the  uj>per  threads  on  the  neck  of  the  gaol 
threaded  in  a  Lister's  needle  is  ]iaH.sed  up  the  inguinal  canal,  in  frontl 
of  the  vas,  and  guided  by  the  left  index,  which  pushes  the  sac  befnr*j 
it  and  feels  for  the  inner  aspect  of  the  abdoiuinnl  ring.     Here  th« 
needle  is  passed  through  one  border  of  the  ring  and  out  through  th< 
external  oblique.     It  is  again  unthreaded  and  withdrawn,  and  carry- 
ing the  other  tliread  is  passed  up  tlie  canal  and   then  through  tl>« 
opposite  side  of  the  ring  and  the  external  oblique.      When  the 
threads  are  knotted  securely  the  stump  is  withdrawn  within  the  al 
donien,  and  the  internal  ring  is  also  closed.    Three  or  four  mor 
sutures  are  then  passed  thus.     Tlie  needle,  again  carrying  silk,  il 
passed  up  the  canal  and   pushed  from  witliin   outwards  through  oni 
of  the  wsdls  high  up,  the  cord  being  protecte<l  as  before  by  the  lei 
index.     It  is  then  withdrawn,  still  threaded,  but  leaving  one  end 
the  silk  through  the  tendon,  and  is  then  juade  to  puncture  the  othef 
wall  nt  a  corres]Hindiug  point,  where  it  is  unthreaded  and  withdrawn,] 
All  sutures  pass  in  front  of  the  cord,  and  the  lowest  should  not  clc 
the  ring  too  tightly  upon  it. 

*  Brit.  Mtd.  Jowrn.,  December  3,  1887;  Mttn.  of  Optr.  Surg.,  p.  334,  Fig  51. 
t  Tlie  iucision  is  represented  as  exposing  l>otli  rings  and  llie  caual. 
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D.  BalVs* — Here  the  sac  is  twisted,  the  fiimlus  cut  awny,  and  the 
Btunip  stit-ched  in  the  ring. 

il.  The  sue  heing  coinjiletely  isolatctJ  right  up  to  the  internjil  ring, 
nd  ascertained  to  he  empty,  is  gradually  twisted  up  by  a  hroiul-cateh 
jrceps  grasping  its  neck,  while  the  left  fore-finger  frees  the  upper  part 
of  the  neck.  In  firdinary  citses,  four  to  five  complete  revolulions  are 
suflicient,  hut  tliis  must  depend  on  the  thickness  of  the  sac,  the  torsion 
being  continued  till  it  is  felt  to  be  quite  tight  and  likely  to  rupture. 
An  assistant,  now  holding;  the  torsion  forcefis,  maintains  the  twist, 
while  a  stout  catf^ut  ligature  in  tied  tightly  round  the  twitited  net-k  and 
cut  short.  Two  sutures  of  stout  aseptic  silk  are  now  passed  through 
tlie  skin  a!jout  i  inch  from  the  I'dge  of  the  wound,  through  the  outer 
pillar  of  tlie  rin<;,  through  the  twisted  8ac  in  front  of  the  eutgut  suture, 
and  then  through  the  inner  piUur  and  akin.  As  the  sac  now  cannot 
untwist  it  is  cut  off  in  front  of  these  sutures,  which  are  tied  over 
leaden  jdates^  which  lie  at  right  angles  to  the  wound. 

'2.  Subcutaneous  Methods— *■.,'/.,  those  of  Mr.  Wood  and 
Mr.  Spanton. — Successful  sis  these  have  been  in  the  hands  of  their 
authors  thuy  have  never  been  largely  adopte<l  by  surgeons.  Important, 
no  doubt,  as  is  tlie  subcutaneous  principle  in  surgery,  there  is  a  wide 
difference  between  it  when  applied  to  <livision  of  tendons,  and  to  the 
taking  up  with  wire  or  corkscrew  enough  of  important  parts  to  ensure 
^La  good  residt,  while  at  the  same  time  other  most  important  structures 
■— 1.(7.,  peritoneum,  vessels  and  cord — must  be  left  uutouclied.     The 
■■difficulty  of  making  sure  of  enough  inflammation,  adhesion  and  con- 
solidation, t!ie  feeling  that  ii  certain  amount  of  suppuration  is  needful 
to  ensure  loosening  and  removal  of  the  wire  or  corkscrew,  ami  that 
Hthis  suppuration  m«y  lead  to  serious  results,  wdiile  the  having  to  remove 
'     B  foreign  body  niay  break  down  much  of  the  good  done,  arc,  it  seems 
to  me,  powerful  objections. 

WooiVh  j\fitlli4)d.f — The  rupture  being  complet^'ly  reduced,  an  oblique 
incisitm,  1  inch  long,  is  made  over  the  fundus  of  the  sac.  The  skin  is 
separated,  with  the  handle  of  the  knife,  from  the  deep  coverings  of  the 
sac  for  about  1  inch  all  round.  The  fore-finger  is  then  ]jassed  int<j  the 
wound,  an<l  the  detached  fascia  and  fundus  invaginated  into  the  canal. 
The  finger  then  feels  for  the  lower  border  of  the  internal  obli(iuc,  lifting 
it  forwurrls  to  the  surface.  By  this  means  the  outer  edge  of  the  con- 
joined tendon  is  fell  to  the  inner  side  of  the  finger.  The  needle 
(stout,  semicircular,  in  a  strong  handle)  is  then  carried  carefully  up 
tu  tlie  point  of  the  finger  along  its  inner  side  and  made  to  transfix  the 
conjciiiK'd  tendoUj  and  also  the  inner  piliar  of  the  superficial  ring. 


•  Brit.  Med.  Joum.,  Dewmtjer  10,  1887. 

*  IiUem.  Eneytl.  of  Surfj.,  vol.  v.  p.  1040. 
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When  the  point  is  seen  to  raise  tlie  skin,  the  latter  is  drawn  over  to  th( 
niiJille  line,  and  the  needle  made  to  pierce  it  as  far  out  oa  poeeible. ' 
Tlie  wire  (stout,  silvered  copper  about  2  feet  long)  is  tlien  hooked  into 
tlie  eye  of  the  nuedle,  drawn  back  with  it  into  the  Bcrotuin  and  then 
deUiched.     The  finger  is  next  placed  behind  ihe  outer  pillar  of  th«j 
ring,  and  made  to  raise  that  and  Poupart's  ligament  as  rauch  as  pt*- 
sible  frcm  the  deeper  etructures.   The  needle  is  then  passed  along  the 
outer  side  of  the  finger,  and  pushed  through  Poupart'p  ligament  » 
little  below  the  deep  hernial  opening.    The  point  is  Uien  directed  j 
through  tlie  same  ekin  puncture  before  made,  the  other  end  of  the  wire  j 
hookefl  on  to  it,  drawn  back  into  the  scrotal  puncture  as  before,  and 
then  detaclied.     There  is  now  a  wire-loop  at  the  groin,  and  two  hook- 
ends  at  the  scrotal  puncture.  Opposite  the  latter  the  sac  is  then  pinched] 
up  by  the  finger  and  tliumb,  in  the  same  way  that  a  varicocele  h  aepa-  • 
rated  from  the  spermatic  duct  when  submitted  to  operation.    An 
assistant  seizes  it  with  finger  and  thumb,  also  in  the  same  way,  aij 
about  2  inches  distance,  both  jwsistant  and  operator  recognizing  tlie  j 
situation  of  the  spermatic  duct.    Tlte  needle  is  then  passed  alone 
corner  of  tlie  scrotal  puncture,  across  the  sac  in  front  of  the  duct,  an<l  out 
at  the  other  end  of  the  scrotal  puncture.   The  skin  here  is  so  elastic  llial  j 
it  stretclies  so  as  to  allow  this  e;i5ily  to  be  done.    The  inner  end  of  tli« 
wire — vi/,.,  that  traversing  the  conjoined  tendon — is  next  hooked  into! 
the  needle  and  drawn  across  behind  the  sac.     Care  must  be  taken  by 
dealing  with  the  wire  roundly,  not  to  make  an  acute   bend  or  kink 
which  would  put  a  needless  difficulty  in  the  way  of  its  8ubsequtnl( 
withdrawal.    The  two  scroUd  wires  are  now  twisted  twice  or  llirte] 
times  together^  the  o]icrator  observing  the  direction  of  the  twist,  .so  as  I 
to  be  able  readily  to  iintwii^t  the  wire  when  it  has  to  be  withdrawa. 
The  loop  above  is  now  drawn  tirnily  U]>wards  so  as  to  invagiuate  tho 
scrotal  fascia  into  the  canal  up  to  the  intemalring,  and  is  then  twisted  i 
down  with  the  wune  precautions  as  the  lower,  and  the  two  loofx?  are ' 
bent  down  and  secured  over  a  pad  of  lint,  a  little  carbolized  tow  serrag  , 
to  catch  ai>y  discharge.   The  wire  should  be  left  in  eight  to  twelvedays 
according  to  the  amount  of  reaction.     The  wire  is  then  untwistetl  and 
withdrawn  by  cutting  oB'  the  lower  ends  and  pulling  on  the  upj>er. 
One  of  Mr.  Wood's  horseshog  trusses  is  then  worn  for  a  few  montlis. 

SpantoiCs  Method* — This  is  based  on  Mr,  Wood's,  but  is  believed  to 
have  the  advantiige  of  drawing  the  pillars  of  the  ring  more  securely! 
together.   The  instruments  required  are,  a  large  tenotomy  knife  and  &j 
screw  instrument,  shaped  like  a  corkscrew,  but  with  the  screw  rather  j 
broader  at  the  point. 

The  hernia  being  carefully  reduced  and  kept  up.  an  incision  is  msdsj 
in  the  scrotid  skin  over  the  fundus,  generally  about  2  inches  below  tlii 
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pubic  spine,  large  enough  to  admit  the  tiuper  easily,  and  the  skin  sepa- 
rated from  the  parts  beneath  with  the  handle  of  a  scalpel,  to  an  extent 
doterinined  by  the  size  of  the  hernia  and  that  of  the  eannl.  In  ordi-r 
to  choose  an  instrument  c*f  proper  size  a  careful  examinatiun  ig  now 
made  of  the  rings,  length  of  the  canal,  surrounding  vessels,  etc.,  with 
the  left  farefinger,  which  is  passed  up  to  the  deep  ring  invaginating  the 
fascia  and  hernial  sac.  The  finger  here  is  retained  in  the  canaJ.  pro- 
tecting the  cord,  and  at  the  same  time  closing  the  deep  ring.  The  screw 
dipped  in  carbolic  oil  is  thrust  througli  the  gkin  of  the  groin  so  as  to 
trainsfix  tlie  aponeurosis  of  the  external  ohliijue,  at  a  point  soniewliat 
above  that  at  which  it  is  intended  to  }>ass  through  the  conjoined  tendon. 
Having  given  the  instrument  one  half  turn  to  the  right,  if  a  right 
inguinal  hernia,  and  a  whole  turn  if  it  be  a  left  one,  it  is  next  made 
to  pierce  subcutaneuusly  the  conjoined  tendon  as  high  up  as  can  safely 
be  reached,  the  left  forefinger  carefully  guarding  the  point  from  in- 
juring vessels  or  peritoneum.  This  part  of  the  operation  must  be 
done  continuously  and  delilH-rately.  It  will  then  be  found  that  as 
soon  as  a  hold  hvis  been  secured  by  the  instrument  the  ring  is  practi- 
cally closed.  Another  turn  is  now  given  tf>  the  screw,  causing  it  to  pass 
through  the  invnginated  tissue — whether  fascia  or  sac,  or  both — and 
it  is  again  pas.sed  through  tlie  outer  pillar,  and  then  across  the  inner 
pillar  of  the  external  ring,  and  another  turn  given,  if  possible,  so  as 
to  bring  the  point  out  at  the  wound  in  the  scrotum.  The  handle  should 
then  lie  flatwise  on  the  abdomen,  and  the  point  be  protected  by  some 
carbolized  gauze.  The  amount  of  induration  excited  will  be  tlie  guide 
as  to  the  removal  of  the  instrument,  but  a  week  lias  usually  been 
found  sufficient.  The  removal  is  easy,  by  keeping  the  instrument  well 
oiled,  and  by  the  loosening  result  of  suppuration.  Mr.  Spanton  ad- 
vises the  temporary  use  of  a  truss. 

iii.  Injection  of  Astringents. — I  am  unable  to  find  space  for  an 
account  of  this  tnetb(>d.  The  full  iiecount  given  of  the  open  method 
will,  I  believe,  meet  all  cases.  That  by  injection  has  found  no  favor 
amongst  English  surgeons. 

RADICAL  CUBE  OF  FEMORAL  HERNIA 
There  is  very  much  less  necessity  foil  this,  women,  in  whom  it  is  so 
much  more  frequent,  finding  a  truss  more  efficient  and  less  irksome, 
owing  to  their  less  active  lilV  and  mode  of  dress.  Omental  lunn)rid  hernia 
(p.  580)  should  be  operated  on  when  there  is  the  least  difficulty  in  fit- 
ting, or  unwillingness  to  wear,  a  truss,  the  sac  being  always  ligatured 
and  taken  away.  The  same  course  should  be  followed  in  all  cases  of 
strangulated  femoral  hernia,  when  the  coadilion  of  the  patient  admits 
of  it,  care  being  always  t'lken  to  make  the  smallest  nick  possible  in 
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Girabernat's  ligament,  so  as  to  minimize  the  risk  of  recurrence.    The 
steps  have  licen  fully  ^iven  at  ]k  561. 

Mr.  Wood  has  intrctduced  a  subcutaneous  wire  operation  for  redacilili 
femnrnl  hernia  analogous  to  that  already  given  for  the  invagination 
the  aac  in  inguinal  hernia.* 

RADICAL  CURE  OF  UMBILICAL  HERNIA. 

This  ojKratiou  is  very  rarely  willed  for, as  in  children  the  tondenc 
to  a  natural  cure  is  so  marked,  and  in  adults  the  condition  bnib 
the  patient  and  the  rupture  i8  usually  so  unfavorable  (jjp,  574,  576) 

In  those  rare  cases  in  children  where  the  operation  is  justifiabl 
from  the  large  size  of  the  ring,  and  the  want  of  improvement  unde 
the  surgeon's  own  eye,  the  ring  should  be  closed,  with  strict  a?epU< 
precautious.    To  such  cases  an  operation  of  Mr.  Keetley'af  i*  we 
adapted.    The  sac  being  separated  and  twisted,  as  in   Mr.  Ballli 
method  (p.  587),  a  stout  catgut  suture  is  passed  through  it,  and  tL«| 
peritoneum  being  very  carefully  sejiarated  from  the  linea  alba  above] 
the  ring,  a  needle  is  passed  up  into  the  space  thus  made,  carrying  th< 
catgut,  threaded,  through  the  sac,  and  brought  out  through  the  lineal 
allia.    Then,  on  pulling  the  catgut  tight,  the  twisted  sac  is  drawn  into, 
the  siiacc  between  the  peritoneum  and  the  linea  alba.     The  edges  ofj 
t!ie  hernial  aperture,  now  freed,  are  pared  and  brought  together  with 
pins  and  twisted  suture. 

Mr.  Wood  has  also  described  a  subcutaneous  wire  operation  for  the  i 
cure  of  these  cases.it 

In  the  account  of  the  operation  for  strangulated  umbilical  bemii 
(p.  575),  the  steps  for  taking  away  the  sac  and  the  redundant  s 
and  suturing  the  ring,  are  given. 


CHAPTER    III. 

COLOTOMY. 

U.vnER  this  term  are  included  the  operation  of  opening  the  ascend- 
ing or  de.Kifending  colon  in  the  loin,  or  lumbar  eolotomy — an  operation 
with  which  the  name  uf  Aniussatg  is  justly  associated — and  also  the 
anterior  eolotomy  of  Littrt,  in  which  the  sigmoid  colon  is  opened  in 
the  left  iliac  region. 

♦  Intern.  EnrycL  of  Surg.,  vol.  v.  p.  llflO,  Figs.  1147,  1148. 
f  AnnaU  of  Surgery,  S^ptfmber^  1887. 
X  Liie Kvprn  cil.,  [>   1169,  Kigs.  1150-1154. 

I  StudenLH  ure  often  pcrplexeii  as  lo  lliediflerence  between  Amumat's  Mid  Callven'i 
oper«tiuiiti.    Calliaen  (1796)  wu  the  Rnt  to  naggwt  suck  an  operatioo  as  colulomy, 
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LUMBAR,  OR  POSTERIOR,  COLOTOMY  (Figs.  101,   102). 

Indications. 

(1)  J[iilignai^t  disease  of  rectum  not  admitting  of  dilfltation. 

(2)  Vt-nereal,  sypliilitic  strii;ture  of  rectum,  in  wlticli  previous 
treatment,  including  dilatation,  hns  failed,  nnd  in  wliich  proctotomy* 
is  not  available. 

In  either  of  the  above,  extensive  ulceration,  much  piiin.f  Ifss  of 
ephincter  power,  profuse  blood  stained  or  fiieo-puruleiit  discharge 
from  the  bowel  or  multiple  fistula^,  ubundiintly  jn.stify  the  operation. 

It  is  in  such  eases  as  those  where  the  fiyniptonis*  are  not  yet  very 
urgent  tliat  the  surgeon  will  find  most  difficulty  in  deciding  when  to 
advise  eolotcnny.  When  intestinal  obstruction  is  nrtunlly  impending, 
the  patient  will  be  anxious  to  submit,  owing  to  the  amount  of  pain 
and  distress  actually  present,  and  the  surgeon  will  be  ready  to  per- 
form an  operation,  even  if  the  duration  of  life  may  be  but  brief.  But 
to  return  to  less  urgent  cases,  tlie  patient  or  tlie  friend!*,  esfieeially  if 
in  a  better  rank  of  life,  will  frequently  expect  a  decided  answer  as  to 
the  amount  of  relief,  and  aleo  the  amount  of  annoyance  vvhicb  will 
follow  on  an  artificial  anus.  Before  attempting  to  give  any  data  on 
which  an  answer  may  be  founded,  I  would  say  that  I  think  the  more 
frequently  a  surgeon  performs  this  operation  the  more  will  he  admit 
lliat  there  are  cases,  occasi<mal  no  doubt,  in  which  this  operation, 
though  well  performed,  fails  to  give  the  exjiected  amount  of  relief. 

Putting  aside  cases  where  ihe  operation  is  performed  too  late,  and 
where  the  local  mischief  has  been  allowed  to  become  too  advanced, 
those  where  secondary  deposits  exist,  cases  where  the  opening  has 
been  too  free,  or  where,  with  a  proper  opening,  a  constant  cough,  aided 
by  H  relaxed  condition  of  tissues,  tends  to  bring  about  a  worrying 
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•ml  planned  to  open  the  descending  colon  bv  a  verticnt  incision.  Ttiia  pnipouil  was 
condemned  hy  ccnteinporary  surgeons.  Amiissiil  reviired  the  retro-jwritoneal  opera- 
tion, if  he  was  m^t  li>e  fii'St  lo  nerforni  it,  hnt  modified  it  by  extending  it  to  the  ascend- 
ing and  desioending  colon  ulike,  and  by  making  use  of  the  irnnaverse  infiHiiin.  Long 
before  Aiutismt's  lime,  LillT^(17ICl]  liad  opened  liie  Higmoid  flexure  througli  tlie  peri- 
loneuni,  awl  in  1770  Pillor^  dad  opened  the  cwciini. 

t  Linenr  division  of  a  non-roalignunt  stricture  posteriorly.  If  .1  finjcer  rnnnot  be 
paaeed  through  the  stricture,  tliig  is  first  divided  witli  a,  prolte- pointed  bistoury  to 
adroit  tlie  finger.  Tlien  a  curved,  sliaip-pointed  bistoury,  pa.s»ed  tliroitgh  tlie  ulrictiire, 
w  made  lo  transfix  the  bowel  beyond  die  stricture,  nnd  tlie  |)oint  in  brought  out  dose 
to  the  tip  of  the  coccyx.  The  parts  are  tlicn  ekaniy  divided  by  t-ntling  tmt  lowards 
the  amiH  in  the  middle  line.  In  about  ten  days  the  ii«ie  of  Itomgiea  is  coinuient'ed.  For 
a  good  a<-count  of  this  excellent  opemtion,  .see  Mr.  Cripps's  Dia.  of  the  Rectum  and  Anut, 
p.  231». 

I  In  a  few  and  ezceplkmal  eaaes  cancer  of  the  large  intentine  in:iy  run  it«  course, 
■et  op  visceral  depositii,  and  kill  the  patient  with  very  little  pain. 
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prolapsus,  putting  aside  cases  in  which  the  opening  was  perhapt 
originally  too  small,  or  in  which  the  patient  docs  not  take  the  trouble 
to  keep  the  opening  dilated  as  directed.  I  am  of  opinion  tliat  oco.i 
ally  cuusett  of  failure  to  give  complete  relief  are  met  witli  an- 
operation  quite  properly  carried  out.  Wliile  I  cannot  give,  and  liarc 
failed  to  meet  with,  an  explanation  for  every  case,  I  think  the  follow- 
ing are  bona  fide  causes,  and  without  detracting  seriously  from  the 
value  of  this  excellent  operation,  because  only  occasional,  I  feel  that 
they  have  been  somewhat  unduly  overlooked,  and  that  there  is  too 
great  a  tendency  amongst  writers  on  colotoray  to  teach  that,  if  it  is 
done  sufficiently  early,  and  if  its  immediate  risks  are  survived,  the 
relief  is  always  decided  and  the  patient's  condition  always  a  most 
satisfactory  one. 

8onie  of  these  instances  of  incomplete  relief — \\t.,  persistent  pn- 
of  motions  over  the  malignant  disease,  and  U.-asing  diarrhot;! 
the  artificial  and  natural  anus,  have  seemed  to  me  to  be  due:  (1)  To 
the  lower  conununiciition  with  the  bowel  being  too  patent,  somelimea 
no  doubt  accounted  for  by  the  fact  that  the  colon  at  the  spot  where 
it  has  been  drawn  into  the  wound,  owing  to  the  shallowness  of  the 
loin  or  the  length  of  the  meso-colon,  is  scarcely  kinked  or  bent  at  all: 
this  leads  to  escape  of  faces  over  the  malignant  growth  and  much 
pain  and  teasing  diarrhoea.    (2)  To  persistence  of  the  growth  in  the 
bowel  below,  causing  a  profuse  sanious  discharge.    (3)  To  the  groirtlij 
extending  upwards  towards  the  wound,  or  to  the  bowel  having  been 
opened  only  just  above  the  growth. 

As  a  rule,  the  more  conijilete  the  failure  of  previous  treatment,  i 
more  painful,  difficult,  frequent,  and  unsatisfactory  the  action  of  th« 
bowels,  the  greater  the  tendency  of  distension  of  the  sigmoid  or  lower] 
intestines  generally,  llie  more  frequent  the  attacks  of  gripings  and! 
partial  obstructions,  which    herald   in  the  tormina   of  n  complete] 
miserere ;  the  younper  the  patient,  and  thus  the  lunger  tiie  natural] 
prospect  of  active  lite,  the  more  plain  are  the  indications  for  colotoray. 
On  the  one  hand,  certain  special  eWls*  call  loudly  for  the  relief  which 
the  operation  may  give — viz.,  a  patulous  or  invaded  sphincter  hIIow- 
ing  of  involuntary  escape  of  tlatus  and  fa'ces,  multiple  listulff  giving 
rise  to  foul  sanious  discharge,  keeping  the  patient  (perhaps  a  woman 
of  scrupulous  cleanliness;  in  n  constantly  filthy  condition,  and  lead- 
ing to  a  lirawny,  jiiiinful  condition  of  the  buttocks,  which  thus  readilj 
become  the  seat  of  cellulitis  and  its  allies ;  projection  of  the  growth 

*  Tn  (jiinle  only  iwo  spwia!  wrelcheilnewes — e,g.,  when  a  lady  cannot  rise  from  htt 
«uty-clinir  wlthimt  tin  ef^cnio  of  flatus  or fict'es  taking  place  from  a  powerlMKspliincW, 
or  wlien  ti  ninn  in  ihrcnit'iiei^  witli  ngnniet*  of  pnin  from  tl)«  enroinonm  eating  tack- 
warHs  niiH  involving  the  wcrnl  nerve>,  ami  cmwing  caries  of  the  fwcruoi,  with  fistul* 
and  foul  diaclinrge. 
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swards  through  the  anus,  leading  not  only  to  a  patulous  sphincter 
and  its  consequent  wretclicdness,  hut  ulso  to  irksome  or  paiiiTul  sitting. 
On  the  other  hand,  certain  ennditions  conlrjiindieate  the  operation 
-viz.,  exhaustion  of  strength,  evidence  of  secondar}'  deposits  in  the 
peritoneal  cavity,  liver,  lung!<,  or  pleura ,  absence  of  much  pain  or 

■obstruetinn  fruiu  first  to  last, 
(3)  Annular  sti'icture  of  the  sigmoid  cohm. 
(4)  Malignant  disease  of  the  large  intestine  higher  up — viz.,  in  the 

I  splenic  or  hepatic  flexures. 
(5)  Pelvic  tumors  pressing  on  the  rectum. 
(6)  Results  of  pelvic  cellulitis  narrowing  tlie  rectum. 
(7)  Chronic  intestinal  ohstructiun  due  to  any  of  tlie  above  causes. 
(8)  Vesico-intestinal  fistula. 

Lumbar  colotomy  is  perfnnru-d  in  cases  of  communication  lietween 
the  large  intestine,  especially  the  rectum,  and  the  bladder,  to  prevent 
the  passage  offices  into  the  Idadder,  with  its  results  of  cystitis,  ago- 
nizing obstruction  of  urine,  and  passage  of  Hatus  from  the  uretlira 
without  notice  and  beyond  contrnL 
B  Such  a  fistula  is  much  juore  t'requently  met  with  between  the  sig- 
"  moid  or  rectum  and  the  bladder;  if  between  the  latter  and  the  rectum 
the  communication  may  he  found  by  the  finger,  or  by  passing  a  duck- 
bill siieculum  and  injecting  colored  thiids.*  Too  frequently  nudigiiant 
I  in  character,  it  is  occasionally  of  a  simpler  natxire — e.g.^  dysenteric, 
etc.,  and  so,  perhaps,  curable.  Thus,  in  Mr.  Holmes's  case  {Med.  Chh\ 
Trniu.,  vols.  slix.  and  1.)  the  ulceration  between  the  signinid  and  the 
Lladder  was  not  malignant,  colotomy  for  filteen  montiis  was  most 
'Successful,  but  a  permanent  cure  was  prevented  by  similar  ulceration 
taking  place  between  tlie  eacum  and  bladder  which  caused  death. 
Whether  the  cause  is  iiiuligiiant  disease  or  uu,  tiie  life  which  lies  before 
the  patient  is  scarcely  tolerable. 

■  The  opening  is  far  more  frequently  valvular  in  nature — i.e.,  while  it 
admits  of  the  pa.s.sageof  fa-ces  into  the  blad'ier.  urine  very  rarely  passes 
]>er  a  num. 

Site  of  the  Proposed  Colotomy,— In  some  cases,  especially 
where  intestinal  nlKstniclion  is  threatening  from  malignant  disease,  the 
surgeon  may  be  in  duubt  as  to  tlie  site  of  the  disease,  and  therefore  on 
which  side  to  operate.  It  is  quite  impossible  to  make  fixed  rules  for 
advice,  but  the  following  will  help  in  doubtful  cases: 

( 1 )  The  proportionate  jre([Hniaj  of  strietttre  in  different  pnrii  nf  the  large 

*  The  following  plan,  bnyeil  ujion  nne  ninde  Hbe  of  hy  Mr.  LhtmI  {Html.  Lerl.  IHSfl, 
p.  Ul ),  wniiUl  vtry  likely  be  uselnl— tIk  ,  to  |i»w  iiitu  the  reclnin  a  limigie  immd  which 
i«wo«in(1  a  stripof  Ijnt  wt'll  floiiked  in  starch  and  water  anil  cirietl.  ni id  tlien  tit  inject  into 
the  blaJiler  mime  diluted  iodine  Kultitinn.  \  t>luin  of  Klnrch  iodideun  tliti  botigie  would 
show  the  po^ilioo  nf  the  tixtuln. 


594 


OPERATIONS  OK  THE  ABDOMEN'. 


intfMlne.    The  frequency  of  disease  in  the  rectum  and  Rigmoid  flexure, 
as  compared  with  any  other  part  of  the  large  intestine,  and,  generally 
speaking,  the  frequency  of  disease  in  the  left  side  of  the  arch  formed 
by  the  large  intestine,  as  compared  with  such  disease  in  the  right  sid^  j 
are  well  known.* 

(2)   The  Use  nf  Large  Injections. — Dr.  Fagge  (Inc.  gitpra  eit.,  i>.  MS\\ 
thus  writes  on  this  suhject:  "Several  writers,  and  especially  the  lat«{ 
Dr.  Brinton,  have  laid  stress  on  the  value  of  large  injections  bj*  on  aid 
to  diagnosis.   The  observer  I  have  named  has  even  laid  down  definite 
rules  for  our  guidance  in  this  respect.    '  It  is  quite  sing:ular,'  he  says, 
'how  trustworthy  I  have  found  the  conclusions  thus  arrived  at    For 
example,  with  a  maximum  injection  of  a  pint  of  warm,  bland  liquid, 
the  obstruction  in  an  ordinary  male  adult  may  be  referred  to  a  point 
not  lower  than  the  upper  third  of  the  rectum.    A  pint  and  a  half,  two 
pints,  three  pints,  l^elong  to  corresponding  segments  of  the  sigmoid 
flexure.   The  descending  and  transverse  colon  accept  a  larger,  but  mote 
irregular,  quantity.     In  one  ease,  in  which  it  was  evident  that  the 
stricture  occu|)ied  the  upper  part  of  the  ascending  colon,  nine  pints  of 
injection  were  always  found  to  be  the  maximum."*    Dr.  Fa^e  pointa 
out  that  the  correct  determination  of  tliis  point  requires  much  caie,ai. 
(a)  some  of  the  fluid  measured  may  escape  in  the  injection;  and  (6)1 
a  stricture  may  be  pervious  to  fluid  injected  from  below,  though  lb« 
intestinal  contents  may  he  unabje  to  pass  through  it  from  above, j 
Thus,  in  a  case  in  which  there  was  a  mass  of  disease  in  the  sigmoMi 
flexure,  just  above  the  pelvis,  4  pints  of  water  were  injected  per  n^otmn; 
of  this  a  Huiull  portion  only  returned,  the  greater  part  passing  throughi 
the  stricture  and  adding  to  the  accumulations  above  it.     I  would  add 
one  more  caution  with  regard  to  tJiese  injections.     Patients,  in  uiuckl 
misery,  and  having  submitted  to  one  or  two  rectal  examinations,  will 
sometimes  ask  for  an  ana'sthctic.  Such  an  aid  must  be  used  with  grot 
caution  if  there  is  already  abdominal  distension.    There  is  not  only  *i 
danger  of  adding  seriously  to  the  distension,  and  thus  further  wtsik* 
ening  or  rupturing  parts  which  may  be  already  near  the  point  at  wbichj 
they  give  way — c.;/.,  a  Ciccum  with  "  diatenston  ulcers" — -but  an  aint*-; 
thetic,  especially  chloroform,  has  additional  dangers  in  such  cases  a , 
these,  where,  in  a  patient  jirobably  no  longer  young,  the  action  of  tl»l 
heart  and  lungs  are  inlerfereil  with   by  the  upward  [pressure  agai 
the  diajdiragm. 

(8)  The  diiftance  to  whirh  n  long  bougie  or  rectal  tube  passes  is  of  very 
little  value,  and  needs  only  the  briefest  mention  here,  because  the  sur- 

*  Dr.  Fagg-e,  in  drawing  attention  (o  this  fnct  {Ott^t  Hoop.  Reports,  1868,  p.  314), 
quoted  the  following:  statistics  frnm  Dr.  Brinton  :  "Of  100  esses,  4  are  in  the  cacttm, 
10  in  the  iiscending  colon,  II  in  the  transverae  colon,  14  in  the  descending  colon, 90 
in  the  sigmoid  fluxiire,  and  30  in  the  rectum,"  The  staljgtics  of  Dr.  Fagge  and  M. 
Duchauaeoy  confirm  tlie  above. 
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>n  is  still  culled  to  cases  in  wliich  he  is  assured  that  the  obstruction 
cannot  be  in  the  rectum  or  low  down  in  the  sigmoid  flexure,  as  a  long 
bougie  1ms  been  easily  ]>aKsed  its  full  length.  Tliis  falhicy,  which  is 
due  to  the  bougie  bendinj^  on  iLeulf,  is  more  freciuent  than  the  other 
one,  in  which  the  arrest  of  a  bougie  by  one  of  Houston's  folds  misleads 

fto  the  belief  that  a  stricture  exists  low  down. 
(4)  Theforni  of  the  abdomen  may  give  valuable  conclusions.  Thus 
r.  Fagge  Hoc.  supra  cit.,  p.  319),  gives  a  case  of  cancer  of  the  he|>atic 
flexure,  in  which  it  was  observed  during  life  that  the  ctecuin  and 
ascending  colon  were  distended,  and  not  the  descending  colon.  Again, 
he  observes  that  when  the  rectum  or  the  sigmoid  Hexure  is  the  seat  of 
obstruction,  the  lumbar  regions  and  the  epigastrium  are  no  doubt 
generally  prominent,  and  the  course  of  the  colon  is  more  or  less 
plainly  marked  out.  That  these  conclusions  are  only  valuable  if  not 
too  implicitly  relied  upon,  is  shown  by  the  fact  that  cancer  of  the 
reclum  may  be  present,  with  vomiting,  peristalsis,  and  borborygmus, 
and  yet  there  may  be  no  general  distension  of  the  abdomen,  no  filling 
out  at  all  of  its  sides:  on  the  other  hand,  a  prominent  epigiistriuni 
and  the  appearance  of  a  large  horizontal  coil  of  intestine  here  may  lead 
to  the  coneJus^ion  that  the  transverse  colon  ig  distended,  the  disease 
being,  nevertheless,  in  the  ilium,  a  distended  coil  of  which  has  rivalled 
tlje  colon  itself. 

(5,1  A  symptom  of  some  value,  if  verified  by  the  medical  man 
himself,  is  the  fact  that  for  some  time  the  motioiui  have  been  narroio, 
taj>e-l.ike,  bntkenup^  nhnortnal  in  hulk;  shape,  and  lenyth.  Certain  fallacies 
diminish,  however,  the  value  of  the  above — e.g.,  that  in  cases  of 
stricture  high  up,  as  in  the  upper  part  of  the  sigmoid  flexure,  there  is 
probably  room  for  the  fieces,  after  they  have  got  through  the  stricture, 
to  collect,  till  their  characteristic  form  is  given  them,thnugh  we  do  not 
know  how  far  irritation  of  the  intestine  and  formation  of  mucus  at  the 
Beat  of  the  growth  may  interfere  with  this. 

(6)  A  few  other  jioiuts— f.ry.,  consttrnt  arreM  of  borhort/ijmi  at  one  spot, 
Jiredpnin  al  one  place,  as  in  the  right  hyfiochondrium — may  give  useful 
indications,  while  others,  such  as  a.  rccUU  examination,  are  so  obvious  as 
scarcely  to  deserve  mention. 

If,  after  weighing  the  above,  the  surgeon  is  still  in  (bmbt  as  to  the  exact 
site  of  the  disease  of  the  large  intestine,  he  should  not  hesitjite  to  per- 
form right-sided  lumbar  colotomy.  He  should  not  be  deterred  from 
this  by  the  anatomical  difficulties*  supjwHed  to  exist  on  lliis  side. 
Especially  where  the  colon  is  at  all  thickened  or  distended,  tiie  opera- 
tion on  one  side  is  no  more  diflicult  than  on  the  other. 
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Some  Points  in  the  Sargical  Anatomy  of  Colotomy,  and 
Landmarks  Useful  in  the  Operation —The  parte  cut  through 
an<l  lla-  iiK-iins  nf  rwognizing  the  colon,  are  fully  given  below.  AlU-i 
lion  will  lu-ro  bo  drawn  to  the  connection  of  tlie  peritoneum  with  th 
colon,  and  on  tliis  point  we  have  notliing  more  accurate  than  the  ob 
servations  of  Braune.*     This  anatomist  writes:  "It  is  usuallv  state 
that  the  descending  colon  lies  along  the  outer  border  of  the  quadratui| 
....  This  is  not  always  correct.     At  the  level  of  the  symphysis  be 
tween  the  third  and  fourth  vertebrae,  and  at  the  fourth  below  th«l 
kidney — and  therefore  exactly  in  the  field  of  operation — the  qaadratoi^ 
luinboruni  covers  in  the  colon  posteriorly,  and  must  be  cut  in  orifti 
to  reach  it.   It  is  only  when  much  distended,  a  condition  which  i*noli 
60  constant  as  one  would  expect  in  operations,t  that  the  intestine  in- 
creases in  breadth  forwards  and  inwards,  or  overlaps  the  outer  kmlef i 
of  tl»e  muscle."     Professor  Braune  goes  on  to  say  that,  from  the  im-J 
possibility  of  recognizing  the  pentoneum  from  its  posterior  a&p 
success  can  only  be  safely  calculated  on  by  measuring  the  distance < 
the  point  of  ruHcction  of  the  jjcritoneum,  and  how  far  from  the  coKmj 
this  position  is  constant.    "  As  regards  the  descending  colon,  which] 
here  particuhirly  refer  to  after  measurements  of  frozen  bodies  of  fu 
grown  men,  I  find  that  this  distance,  in  a  straight  line  (therefore  do 
corres]  ton  (ling  with  the  curvature  of  the  wall  of  the  intestine),  h  (ron 
four-titths  of  an  inch  to  an  inch,  su])posing  the  intestine  empty  and 
contracteil  (at  a  level  between  the  tliird  and  fourth  lumbar  vertebra)} 
further,  that  the  free  side  of  the  intestine  does  not  look  posteriorlj 
but  somewhiit  inwards,  exactly  towards  the  angle  which  the  psoas ; 
quadratus  make  with  each  other.     If,  on  the  other  hand,  tlie  stua 
intestines  are  much    distended,  ....  the  colon,  by  means  of  th 
traction  of  the  parietal  peritoneum,  would  be  rotated  on  its  axis^i 
that  its  free  surface  would  be  directetl  more  outwards. 

"Should  the  colon  itself  be  distended,  its  surface,  free  of  pet 
toneum,  becomes  considerably  larger,  and  may  assume  a  breadth 
from  2  to  2.5  inches." 

It  is  beyond  doubt  that  the  surface  free  from  peritoneum  is  k 
extensive  on  the  right  than  on  the  left  side,  and  that  a  nieso-colon  : 
more  frequently  met  with  in  the  case  of  the  ascending  than  in  that 
the  descending  colon.  The  former  fact  will  not  cause  trouble  wb«i 
the  colon  is  distended;  the  layers  of  the  nieso-colon,  if  identifie 
niiglit  III'  parted  from  each  other,  but  the  safest  way  of  meeting  lli« 
complications  is  to  perlbrm  the  operation,  whenever  possible,  in  li 


*  Allcu  of  TofMtgi-aphieal  AHatumy  (translatuil  bv  Mr.  Bellamy),  p.  133. 

t  Tlius  i(i  Fig.  2  (Firogort),  p.  131, of  Prof.  Bmune's  Iniok,  where  ibe  intortioK 
«hown  miii-li  inflnted  willi  air,  tlie  o-sc-ending  ctilun  is  well  liisiended,  the  deac«iiiJ 
ttotuenliat  cwlljip-ieiJ- 
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ges.  and  on  all  occasions  to  adopt  the  most  stringent  antiseptio 
precautions  possible. 
Landmarks  (Fig.  101). 

1.  The  lower  border  and  tip  of  the  last  rib. 

■  2.  A  point  i  inch  behind  the  centre  of  the  creet  of  the  ilium,  this 
point  being  found  by  acc\irate  measurement  along  the  crest  between 
the  anterior  and  posterior  superior  spines  (Allingham). 

■  3.  A  line  drawn  vertically  up  from  the  last-mentioned  point  to  the 
Bast  rib.  This  gives,  with  sufficient  correctnesB,  the  line  of"  the  outer 
ftdge  of  tlie  quadratus,  and  the  position  of  a  nnrmal  colon. 

I   Owing  to  the  varying  length  of  the  last  rib,  the  upper  end  of  this 
■line  may  meet  this  l»one  at  its  tip.  or  at  a  spot  a  varying  distance  in 
front  of  or  behind  this  point.     It  is  well  to  dot  the  ends  of  this  ver- 
tical line  with  an  aniline  pencil.    The  dent  of  a  fingc-r-nail,  made 
-when  the  patient  has  been  brought  under  the  anirsthetic,  will  mark 
Hhese  points  sufficiently  to  begin  with,  but  a  little  later,  in  a  difficult 
case,  the  surgeon  maybe  glad  of  having  taken  every  possible  pre-  i 
caution. 
Incisions. 

kl.  Vertical,  of  Calliseu.  This  at  first  siglit  is  the  bo.at,  as  it  fnllows 
e  al)Ove  line,  and  thus  corresponds  iinatoniically  to  the  colon,  but  it 
has  the  disadvanttige  of  giving  but  limited  space,  especially  in  a  fat 
or  deep-chested  patient;  and  if  prolonged  ujiwards,  so  us  to  give  all 
the  sjiace  possible,  it  divides  the  intercostal  vessels  running  with  the 
last  dorsal  nerve,  and  gives  rise  to  troublesome  hfemorrhage. 

2.  Transverse,  of  Amu.%sat. 

3.  Obli(juo,  of  Bryant,  modified  from  the  above.  One  of  the  two 
latter  is  usually  emi)loyed ;  they  have  the  great  advanUge  of  being 
readily  prolonged  when  more  room  is  retiuired,  and  the  oldique 
incision  corresponds  better  with  the  course  of  the  nerves  and  vessels.* 

It  is  the  one  given  below. 

Operation  ^Figs.  101, 102). 

The  patient  being  turned  on  to  his  side  (most  usually  the  right)' 
with  a  firm  jiillow  under  the  loin,  tlie  parts  cleansed,  the  tiji  of  the 
last  rib  and  the  point  on  the  crest  of  the  ilium,  as  given  above,  being 
doited  with  an  aniline  pencil,  an  incision  is  made,  beginning  2i  or  3 
inches  from  the  spine,  aeeording  to  the  pize  of  the  erector  spine,  a 
little  below  the  last  rib,  and  running  downwards  and  forward.«i  for 


•  Mr.  Greig  Smith  (Abdom.  AMrfl.,  p.  3t)t)|  thinks  tlt.-*t  this  iucisinu  hel(M  to  prevent 
prolapse  of  the  bowel  by  lying  alitniNi  transverse  to  its  axis.  He  gives  al»o  the  foJlow- 
ingr  practirall  liint :  "  In  thin  piitieiit>i,  and  particularly  in  women,  whose  iliiie  (-rt^tn 
•re  more  pmrninent  limn  in  men,  tliere  i<4  n  tendency  f<tr  the  upper  lip  of  the  wotind 
to  fall  inward*,  while  the  Inwer  lip  protrudes.  This  may  be  nbviatwl  by  rdrefnl  iippo- 
•ilioQ,  and  by  not  bringing  the  line  of  tbe  int-isiun  tuo  ebise  to  the  iliiitn."* 
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3i  to  4  inches  towards  the  anterior  superior  spine.     The  centre  of  this  j 
incision  should  bisect  the  line  given  at  p.  597  as  the  line  of  the  coloiul 
The  first  cut  should  expose  the  muscles,  the  skin  in  the  posteriitr 
half  being  thick,  and  the  subcutaneous  fat  often  abundant.    The 
next  may  go  well  into  the  muscles,  the  remainder  of  which  should  | 
be  then  carefully  divided  with   the  knife,  or  torn  through  with  4 
Bteel  director,  so  as  to  expose  the  faacia  lumborum  ;  any  blt^iing  j 
vessels  being  now  secured,  this  fascia  is  pinched  up,  nicked  aod  slitj 
upon  a  director.    Two  retractors  being  placed  on  the  lijis  of  the 
wound,  tbt'  fat  which  lies  around  the  kidney  and  behind  the  fwi* 
himboruni  is  next  torn  through  with  two  pairs  of  dissecting  forct'|i«. 
If  the  bowel  is  distended  it  will  bulge  up  into  the  wound,  pushing , 
before  it  the  transversalis  fiiscia,  and  the  operation  can  be  readily 
completed.     If,  on  the  other  hand,  the  bowel  is  empty,  the  real  diffi- 

Fio.  101. 
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culties  of  the  operation  only  begin  at  this  stage.    The  wound  bci 
well  opened,  the  kidney,  if  it  come  down  below  the  rib  (as  it 
sionally  docs,  especially  in  a  patient  breathing  heavily  on<ler 
influence  of  an  anaesthetic),  beinfi  kept  out  of  the  way  by  the  fin 
of  an  assistant,  the  intestine  is  sought  for  by  scratching  with  a 
rector,  or  two  pairs  of  forceps,  through  the  transversalis  fascia  ( 
101)  exactly  in  the  line  to  which  attention  has  been  already  dra 
Several  layers  of  celluliir  tissue  nmy  be  nwi  with  here,  and  it  is  n 
that  most  of  the  difficulty  is  usually  met  with,  owing  to  the  o|K.'rai 
being  afraid  of  the  peritoneum,  and  to  his  not  opening  the 
versalis  fascia  with  sufficient  decision. 

When  this  has  been  done,  scybala  in  the  colon  will  in  many 
be  felt,  but  if  tlie  large  intestine  is  empty  much  trouble  may  be 
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with  in  detecting  it  and  getting  it  up  into  the  wound,  especially  if, 
close  by,  the  peritoneum  is  bulging  up. 

At  this  stage  the  following  points  may  l>e  usefully  remembered: 

(a)  The  exact  position  of  the  line  of  the  colon  (pp.  bdiy,  597). 

(6)  The  lower  end  of  the  kidney,  iind  its  relation  to  the  colon. 

(c)  The  outer  edge  of  the  quadratus  lurnborum  (p.  SOfi). 

(rf)  The  fiennation  of  thickness  «8  given  to  the  fingers  in  pinching 
up  the  colon,  thus  distinj:,'uiahing  large  from  small  intestine. 

(c)  The  feel  of  scyhola  if  present. 

(/)  Seeing  one  of  the  three  longitudinal  muscular  bands  which  dis- 
tinguish the  colon.* 

(g)  Inflation  with  air  or  injection  of  fluid. f 

(A)  Mr,  Bryant  has  advised  rulliug  the  patient  over  on  to  Ids  face 
at  tliis  stage,  so  that  the  colon  may  be  felt  to  full  on  the  finger  inserted 
deep  into  the  wound. 

The  bowel  having  been  found,  its  posterior  surface  is  to  be  drawn 
well  up  into  the  wound,  and  if  the  case  is  not  an  urgent  one,  retained 

Fia.  102. 
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Colotomy  in  two  lUfe*.    Th«  bowel  la  shown  secured  wlUi  i>ln«  at  tho  close  of  the  ilirst  stage. 

there  by  passing  long  hare-lip  pins  through  it.    There  is  no  need  to 
pass  the  pins  through  the  edges  of  the  wound;  they  simply  lie  across 

*  Mr.  H.  AlJinghnm  (Brit  Med.  Jmtm.,  April  28, 1888)  seems  tfj  consider  it  verjr 
difficult  to  enitnre  finding  one  of  thes^  bsind»  without  opening  the  peritoneal  cavity. 
While  I  should  be  flie  last  to  lunke  light  of  the  difSc-iiIlies  which  muy  laisel  ihls 
operation,  I  feel  sure  that  few  snrjjeons,  who  linve  had  n  large  e!C[)erienee  of  colotomy, 
will  agree  that  the  shove  step  is  needful,  especiiilly  if  the  line  given  by  Mr.  .Miingham's 
father  l»e  Rtrictly  fcdlowed. 

t  Air  it.  moM  readily  made  use  of.  It  may  be  pumped  in  by  a  Iliggenson's  syringe, 
B  Lister*!*  hnnd-ftpray,  but,  best  of  all,  by  the  special  apparntus  described  by  Mr.  Lund 
{Jjoneet,  1S83,  rol.  i.  p.  588),  which,  hj  means  of  an  elastic  ring,  secures  air-tight 
contact  with  the  anus  while  air  is  being  pumped  in,  either  as  an  aid  in  colotomy,  or 
an  a  mennH  of  reducing  an  inluBHiisctptiou.  In  »<omc  caHes  of  cancerous  dixeane  of  the 
recliini  il  will  be  vary  difHcDlt  to  intrr»du<'e  any  nojizle  for  inflation  bpyond  the  dinea.se. 
In  the  Riimnier  of  1885.  when  |>erfi>rming  colotttoiy  at  (luy's  Hospital  in  a  patient, 
the  lower  part  of  who«e  rectum  had  {>een  nnsiicceH«f«lly  excised  at  another  hospital,  I 
ibttod  it  inipoHihle  to  introduce  any  nozzle  when  deairoiis  of  itiflating  an  empty  coton. 
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these,  resting  on  the  margins  of  the  wound  at  either  side,  a  few  Btrips 
of  iodoform  guuze  being  placed  under  them,  or  little  slips  of  cork  on 
their  ends.    The  pins  sliould  be  passed  through  the  bowel  at  »  dis- 
tance of  at  least  i|   inch  from  each  other,  so  as  to  render  easy  the  i 
opening  of  the  bowel  in  a  few  duys^  time,  and  they  should  not,  if  itj 
can  be  managed,  penetrate  all  the  coats  of  the  intestine.    The  pins* 
are  so  fine*  that  any  puncture  of  the  canal  itself  will  probably  giw 
rise  only  to  a  little  flatus,  readily  met  with  iodoform.    The  margiiw 
of  the  wound  arc  then  carefully  closed  with  silver  wire  or  carboliial , 
silk  sutures,  and  a  few  fine  ones  may  be  passed  between  the  bowel : 
itself  and   the  margins  of  the  wound.     Dry  gauze  dressings  are  then 
applied,  iodoforiu  being  dusted  over  the  bowel  and  wound.    These 
dressings  will  probably  not  need  changing  till  the  fourth  day,  wbcn 
the  operation  ia  completed  by  opening  the  bowel  with  a  tenotomy 
knife  between  the  pins;  this  opening  may  be  a  small  crucial  one, 
very  little  but  flatus  will  pass  at  the  time,  but  a  director  will  show  the 
presence  of  fjeces,  and  mild  aperients  may  be  given  as  soon  as  the 
parts  are  firmly  healed.    Tlie  above  method  of  perfomimg  colo- 
tomy  by  t'wo  stages  was  introduced  at  Guy's  by  some  of  mjr 
senior  colleagues,  Mr.  Bryant,  Mr.  Howse,  and  Mr.  Davies-Colitf, 
being  based   on  that  most  important  modification  of  gastrostomy 
which  Mr,  Howse  was  the  first  to  make  use  of  in  this  country.    Mr. 
Davies-Colley  brought  before  the  Clinical  Society  ( TVaiw.,  vol.  iviiL 
1885,  p.  204)  a  paper  on  "  Three  Casies  of  Colotomy  with  Delayed 
Opening  of  the  Inte6.tine."     It  was  from  him  I  learnt  the  use  of  the 
pins  t  given   above.     Some  operators  —  viz.,   Mr.   Uryant  and  Mr. 
Howse — have  had  good  results  after  simply  drawing  out  the  knuckle 
and  leaving  it  ]>rotruding  in  the  wound  without  any  sutures  to  secure 
it,  or  fixed  witli   torsion    foi'co[is,  the  bbide^s  covered  with  drainage- 
tube,  applied  with  just  sufficient  force  to  hold  up  the  intestine  without 
causing  slougliing.     To  npply  the  right  degree  of  pressure  is  a  matter  | 
of  some  difficulty,  and  with  regard  to  the  method  of  leaving  a  knuckle  I 
without  sutures,  I  agree  with  Mr.  Davies-Colley  (^loc.  mpra  eit.,  p.  i539)] 
that  serious  difficulties  may  arise  from  the  bowel  slipping  back  ialoj 
the  wound.J     This  is  especially  likely  to  occur  in  a  restless  paticntd 


*  A  go(id  form  of  |»in  ts  inention<»cl  in  footnote  following. 

t  In  »\x  cases  of  colotomy  wliicli  1  ptfrformed  in  1H87,  I  uwd  Bonie  pins  muk 
nie  by  MeHsrs.  I>owns,  Their  steel  is  sufticlently  tempered  to  be  alightJv  flexil 
lliDS  yielding  a  liille,  n  point  of  much  iniportam-e  when  the  knuckle  of  the  colon 
to  be  dmjtged  tip  to  the  surface  of  a  very  fat  loin,  and  lliiis  exerts  much  tettNioa 
the  pina.  The  ilut  heads  roit  coiufortably  on  the  Bkia  margins  of  the  wound,  will 
causing  any  ulceration, 

X  In  one  case  which  was  under  my  care  two  yeare  ngo,  in  which,  after  dnwiqf  < 
a  knuckle  of  ftufficJent  uize,  I  had  bt- en  content  to  fix  it  with  niinicrona  rerj  fioe  i 
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ID  eases  where  the  wound  is  very  deep,  and  where,  owing  to  the  pa- 
ient's  weakly  condition  or  from  suppuration  taking  phice,  the  intes- 
ine  does  not  early  become  firmly  fixed.  The  great  iidvantage  of  this 
wo-stage  Tocthod  is  that  it  dofiirs  the  opening  of  the  bowel  till  this 
i  sufficiently  adherent.  (.2)  By  this  delayed  escape  of  intestinal 
Contents  the  gravity  of  any  injury  to  the  peritoneum  at  the  time  of 
he  operation  is  very  inucli  diminished.  Cd)  The  second  great  troulde 
ifter  colotomy,  Uiat  of  burrowing  HUpj)uniti<m  up  and  down  the 
danes  of  cellular  tissue,  which  have,  of  necessity,  been  freely  opened, 
IB  done  away  with.  The  opening  of  the  intestine  being  delayed,  pri- 
nary  union  to  a  very  large  extent  can  bo  secured,  especially  willi  the 
kid  of  deeply  pa.ssed  sutures,  or  of  chromic  gut  ones  out  short  and 
Iropfied  in,  and  dry  dressings. 

If  it  is  necessary  U*  coniitlete  the  of)cration  at  one  stage  the  bowel 
hould  be  drawn  up  into  the  wound  as  much  as  is  possible,  and  a  few 
ilk  stitches  inserted  so  as  to  shut  off  the  surrounding  cellular  tissue 
planes  from  the  escaping  ffcces.  The  bowel  may  then  be  opened  by 
121  incision  i  inch  long,  and  tliese  cut  edges  also  stitched  to  the  nuir- 
[ins  of  the  wound.  The  rest  of  the  wound  is  then  closed  as  accurately 
B  possible,  tlje  parts  around  the  wound  freely  smeared  with  euca- 
jrptus  and  vaseline,  the  wound  dressed  with  this  or  carbolic  nil,  and 
\  pud  of  carbolized  tow,  and  the  dressings  kept  iu  position  by  a  many- 
ailed  bandage,  by  which  means  they  are  readily  and  jniinlessly 
enewed. 
If  the  bowel  is  too  tense  to  allow  of  its  Vjeing  stitched  in  gitu  before 
is  opened,  it  may  be  secured  by  passing  a  ligature  first  through  one 
l>f  the  wound,  then  across  the  bowel  and  through  the  opposite  lip, 
d  another  in  the  same  way  about  i  inch  from  the  first,  an  inci.sion 
inch  long  is  then  made  into  the  gut,  over  these  sutures,  their  centre 
oked  up  into  the  wound,  and  the  four  halves  tied  on  either  side, 
few  other  sutures  being  put  in  between  thecutboM'el  and  the  wound. 
f  the  bowel  is  much  distende<l  there  is  always  gome  risk  of  fa-cal 
natter  being  forced  into  the  diflerent  planes  of  cellular  tissue,  unless 
very  precaution  is  taken  to  keep  the  knuckle  well  up,  and  to  close 
be  wound  thoroughly  around  it. 

If  the  bowei  is  full  of  hard  scybala  no  attempt  should  be  made  to 
emove  them  ;  they  may  be  left  for  a  day  or  two  till  aperients  can  be 
iven.  At  times  the  bowel  seems  so  empty  as  to  suggest  a  failed 
peration ;  there  is  no  occasion  to  be  troubled  at  this ;  the  contents 
rill  pass  shortly. 


Snture»,  the  bowel  was  foimcl,  on  the  thini  day,  when  the  woiiiid  was  dressed,  to  have 
slipped  deeply  back,  owing  tu  the  aljove  fine  sutures  cutting;  through,  and  very  great 
difficulty  was  met  with  in  oomjdeting  llio  operiition.  The  wound  hiid  hpre  united 
without  Kuppuralion,  but  the  patient  wbm  moat  restless. 
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DiflQcultiea  in  Colotomy. 

1.  An  empty  bowel  *    This  has  been  already  alluded  to  (p.  595) 

2.  Mistaking  bulging  peritoneum  for  colon  and  opening  it,  Thii 
may  be  *lue  to  the  surgeon  forgetting  the  line  of  the  iKuvel,  and  wort 
ing  deeply,  too  far  forwards  ;  or  it  may  take  place  from  no  fault  of  lb* 
Burgeon,  being  duo  to  the  presence  of  a  meso-colon,  or  to  the  ex- 
tremely contracted  condition  of  the  colon.f  It  by  no  means  always 
causes  peritonitis.  When  this  accident  has  happened,  as  shown  by 
the  escape  of  a  little  serous  tluid,  the  appearance  of  a  coil  of  smsll 
intestine  or  of  omentum,  the  opening  should  be  at  once  taken  up  with 
dissecting-fnrceps  and  tied  round  with  carbolized  silk  or  chromic  gut, 
and  a  little  iodoform  dusted  round  the  opening. 

3.  A  very  fat  loin.  This  is  not  a  very  uncommon  source  of  diffi- 
culty in  elderly  people  who  recjuire  colotomy.  It  must  be  melbva 
very  free  incision  in  wliioh  all  the  tissues  are  cut  equally  througlnml 
(t.e.,  not  making  a  conical  wound  deep  only  in  ita  very  centre).  It 
not  only  adds  to  the  difficulty  of  finding  the  bowel,  but  also  of  retain- 
ing it  in  «■<«  afterwards.  To  meet  the  additional  tension  and  tendency 
of  the  gut  to  drag  away  in  these  cases,  it  must  he  more  carefully 
secured  by  close  stitching,  especially  if  it  is  necessary  to  do  the  oj)OT- 
ation  in  one  stage,  every  care  being  tfiken  to  prevent  extravasation  of 
faces  into  the  surrounding  cellular  ti88ue4   In  fat  people  the  surgeon 

*  II  ia  ooleworthv  that  the  intestine  may  be  found  emptr,  even  in  obstractkai  4 
long  ccrntini)ance.  Thuft.  Mr.  Curling  [Ditetiaet  c/ l)te  Rettnm,  p.  182)  writes :  "In  t 
oase  of  earcinomatout)  sirictitre  of  tlie  rectum,  in  which  I  i>erfr>riiied  colotomr,  after • 
niontli'ii  uhslniclion,  in  a  woman  ageil  fort.v,  nftl  only  was  the  colon  oontmcted,  but  it,j 
WHH  acrlimHy  coniprt-ftwil  ngntiist  the  ».piiie,  and  put  out  of  the  way  by  th«  distendel 
small  intestine,  so  (bat  it  ww  inijxtAfiMe  to  reach  the  bowel  without  opening  Ut«  ym 
toneum.  No  iiiflnmRmlion  or  unfaromble  ayniptoms  reoiilled."  It  wonid  have  beea 
intenwting  to  know  whether  more  iLau  one  obstruction  did  not  exist  in  ihe  laife 
intestine  in  this  caae. 

t  In  a  case  in  which,  owing  to  the  extreme  pain  during  defecation,  the  patient  Ixd 
dre.idwl  any  action  of  the  bowel»,  and  had  eaten  very  little,  the  colon  was  ninch  cos- 
tmcte<l  niid  lay  far  h&vV.  In  trying  to  find  it,  I  opened  the  )>eritoneitm,  and  omentuB 
proirndixl.  A  i-nrbolizod  gpiuige  wa*  kept  over  the  opening  while  the  ctdon  wm  found, 
the  0!>ening  then  tit^d  up  with  chromic  gut,  and  the  colon  not  opened  for  four  dayi. 
No  ill  result  followed.  A»  in  mipra-pubic  lithotoray,  Ihe  (peritoneum  may  gire  «ir 
during  vomiting.  Thus  Dr.  Walters  (BriU  Med.  Jonrn.,  1879,  vol.  i.  p.  212)  ••» 
stitching  the  colon  to  the  wound  when  "  the  {mtient  retched  violently,  causing  the  peri- 
toneum to  give  way  and  a  coil  of  inteatine  to  protrude  from  the  anterior  part  of  tin 
wound.  This  was  immedifltely  covcrwi  with  warm  sponges,  cleansed  from  the  fecaltal 
matter  it  had  acquired  by  contact  with  the  open  colon,  and  reliTrned."  Wiiei>,i** 
weeks  later,  (he  patient  sank  from  exhAiwtion,  no  trace  of  peritonitis  was  found  at  tk* 
poat-Diortem  examination. 

X  .'Vm  much  of  the  wound  as  ia  possible  should  be  closed  before  the  inlesline  ia 
opened. 
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must  be  jirepared,  not  only  for  much  eubcutuneoua  but  for  abundnnt 
extra-peritoneal  fat  also,  coarse,  and  difficult  to  dissect  in.  If,  in 
such  a  case,  the  colon  is  contnicted,  there  are  few  more  difficult 
operations. 

4.  Presence  of  a  meso-colon.  ThismRybeacauseof  much  difficulty 
and  dotibt,  and  render  oponinf,'  of  t!ie  peritoneum  necessary.  Where 
this  is  the  case,  the  sur^'eou  should  always  defer  opening  the  colon  if 
possible.  Mr.  Jessop  {lirit.  Med.  Jonm.,  1879,  ii.  614)  mentions  cases 
in  which,  owing  to  the  presence  of  the  above,  he  was  obliged  to  open 
the  pt-ritoneal  cavity  and  incise  the  gut  through  its  peritoiual  cout. 
The  cut  edges  of  the  bowel,  brought  through  the  opening  in  the  peri- 
toneum, were  stitehed  to  the  skin  as  in  the  ordinary  operation.  No 
bad  effect  followed.  Mr.  iJciinet  May  {Brit.  AM.  Jtmrii.,  1S82,  i.  940), 
operating  on  the  right  side,  found  an  empty  colon,  "and  it  was  only 
by  keeping  strictly  in  Allinglmm's  line,  and  patiently  searching  there 
between  the  layers  of  a  great  length  of  meso-colon,  that  the  intestine 
was  reached,  collapsed  nntl  empty." 

5.  Abnormality  of  colon.  Every  surgeon  must  remember  cases  in 
which  the  descending  colon,  though  present,  was  displaced,  and  came 
down  in  the  middle  line.  Occasionally  part  of  the  large  intestine  ia 
actually  absent.  Mr.  Lockwood  {St.  Barthol.  ITo>fp.  lit  porta,  xix.  256) 
mentions  three  cases  in  whicli  the  colon  could  not  be  found  at  opera- 
tions; in  two  its  absence  was  verified  post  mortem,  both  on  the  right 
side.  One  of  these  cases  is  reported  fully.  The  following  are  the 
main  points  :  Owing  to  obstruction  of  the  large  intestine,  the  site  of 
which  was  doubtful,  It  was  decided  to  cut  down  on  the  right  colon. 
No  coli>n  could  be  found^  and,  relief  being  iniperutivcly  demanded, 
the  peritoneum  was  opened  and  a  looped  small  intestine  drawn  out- 
side the  wound.  Death  ffccurred  four  liours  after  the  operation,  and 
at  the  autopsy  the  right  colon  was  quite  absent,*  the  cariiin  being 
found  behind  the  liver  in  the  right  hypochondrium,  the  large  intes- 
tine extending  from  this  to  the  .'>plenic  flexure  in  the  usual  mfinncr. 

If  the  colon  cannot  be  found,  three  courses  are  open  to  tlie  surgeon 
— (a)  To  open  the  small  intestine  through  the  peritoneum  frcmi  the 
colotomy  incision.  The  objections  to  this  stop  are  that  it  is  very  fatal, 
and  that  there  is  no  telling  what  part  of  the  small  intestine  is  opened. 
(/?)  To  perform  colotomy  on  the  opposite  side,  an<l  if  the  colon  is  hero 
distended,  to  open  it,  by  two  stages  when  practicable.  This  i.s  the 
coursu  that  should  always  be  followed  if  possible,    (y)  If  no  coluu  can 

*  Mr.  Lockwood  (Brit,  Med.Jotim.,  1882,  vol,  li.  p.  574)  explnins  ihe  abnoriimlitieH 
of  the  large  intestine  by  the  fact  tlint,  diirinjf  Its  development,  it  i»  very  niotiile,  tho 
ctecum  iKJoupying  first  the  umbilifal,  tlien  tho  left,  next  tlie  right  hyijochntidriuni, 
aad.  6nally,  the  right  Ulac  region,  abnoriualities  following  i\b  iirreet  at  anv  part  of  its 
dmrnQ. 
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be  found,  or  if  the  part  found  is  below  the  obstruction,  the  linea  nil* 
should  he  opened  to  admit  two  fingers  to  explore  for  the  displaced  colon,  j 
and,  if  no  colon  can  be  found,  to  draw  up  and  attach  a  loop  of  small 
intestine,  chosen  as  near  the  cn>cuni  as  possible.  Or  Xfelaton's  opera* 
tion  may  be  performed,  this  being  the  wiser  step  if  the  patient  is  ex- 
hausted by  a  previous  prolonged  operation. 

6.  Malignant  disease  at  the  site  of  colotomy.  This  is  best  met  by 
performing  colectomy  in  appropriate  cases,  or  by  performing  coloto- 
my on  tlu-  ojiposite  sidf. 

Troubles  which  may  be  met  with  after  Colotomy. 

1.  Too  large  an  opening  in  the  bowel.  Tliis  may  lead  to  prolapec 
of  the  mucous  membrane.  If  this  take  place  to  a  large  extent  it  ifl  a 
great  nuisance  to  the  patient,  owing  to  the  moist,  excoriated^  bleedinjj 
surface  which  results,  difficult  to  keep  up  by  any  nj>paratus.  Etcd 
where  the  opening  has  been  small,  a  good  deal  of  prolapse  may  take 
place  if  tlicre  is  much  cough  and  a  flaccid  condition  of  the  side 

2.  Too  small  an  opening  in  the  bowel.  This  is  of  much  lessmomrtii, 
as  it  can  be  readily  dilated  by  tents.*  Of  these,  laminaria  arc  niucli 
the  most  efficient ;  two  should  be  inserted  at  a  time  to  effect  rapid 
dilmtrttion.  Then  the  opening  is  easily  kept  patent  by  the  occasioiw] 
inseitioii  of  the  little  finger,  and  by  the  wearing  of  a  proper  plug, 

3.  Tensing  descent  of  scybala  into  the  bowel  Wlow  the  artificial 
anus.  This,  which  often  rt^nders  a  colotomy  disappointing,  is  Iksi 
met  by  bringing  the  colon  sufficiently  into  the  wound  at  first  by  mak- 
ing and  kcejiing  patent  an  adequate  opening.  If  scybala  still  find 
their  way  down,  the  colon  may  be  washed  out  from  the  anus  or  tlie 
wound.  If  these  fail,  the  only  course,  and  one  by  no  means  deroid 
of  risk,  is  to  o]ton  up  the  wound,  to  <livido  the  bowel,  and  atLich  llie 
upper  end  in  the  wound,  and  then  to  ligature  the  lower  end  and  dr^p 
it  in. 

Causes  of  Death  after  Colotomy. 

1.  IVritxuiitis.    Thi.s  iiuiy  be  due  to  the  operation  directly,  or  more 
indirectly  from  faecal  or  purulent  retro-peritoneal  extravasation,  or  | 
from  septicaemia.    Often  it  is  not  due  to  the  operation,  but  to  the  wanti 
of  it  at  an  earlier  sUige.    Thus,  the  distended  bowel  may  have  given 
way  just  above  the  obstruction  ;  often  it  is  that  weak  spot,  the  cjtcum,] 
which  is  found  perforated  after  the  stress  of  distension.f 


*  Tliese  should,  of  i-nurne.  l>e  tteciired  when  in  Min.  If,  however,  the  fiiirgem  fiod* 
that  u  t«?iit  has  aefidentally  .>>lip]>«Kl  into  the  colon,  he  need  not  fear  »ny  disaster.  Thi» 
nccideiit  linppeiied  itt  two  uf  luy  ca.^e:^,  owiuijr  io  the  drewens  not  hnv-in^  taken  efliciePi 
Bte]M  til  prevent  it.  One  wis  |iii<i«w<l ;  the  other  wiu)  never  henrd  of  in  ihe  jear  an'l 
nine  nmnths  diirhig  which  lift'  huled  after  ihe  o|>enttion.  ^M 

t  Thi-  fnllowinff  reasons  have  been  given  in  exphination  of  this  well-known  fuel —  ^^ 
vji ,  the  ^ironenean  of  the  cteciim  to  give  wuy  under  the  streaa  of  dittenston,  »tMl  ercn 
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2.  Extravasation  of  faeces  and  burrowing  suppuration.  This  is 
especially  liable  to  happen  in  very  fat  patients,  in  whom  tliere  is 
difficulty  in  getting  the  colon  well  up  into  the  wound,  especially  if  the 
bowel  must  be  opened  at  once.  As  the  fa'ces  pump  out  tinder  high 
pressure,*  a  free  opening  ttliould  in  these  cases  be  made  in  the  bowel 
after  this  has  been  secured  as  carefully  us  possible. 

3.  Exhaustion.  Especially  if  the  operation  has  been  deferred  too 
long. 

4.  Vomiting.  This  has  been  noticed  in  a  few  cases  to  occur  obsti- 
nately and  fatally  after  colotomy.  Mr.  Couper  (Bnl.  Med.  Journ., 
1869,  ii.  557)  thinks  thnt  it  is  nftt  an  uiifrequent  cause  of  death,  and 
suspects  that  traction  on  the  bowel,  its  proximity  to  the  stomach,  and 
the  fact  that  both  receive  nerves  from  the  solar  plexus,  will  account 
for  this, 

5.  Septic  cellulitis,  erysipelas,  etc. 

6.  Broncho-pneumonia ;  pleuritic  effusion,  especially  if  the  wound 
has  become  septic  in  an  exhausted  patient. 

INGUINAL  OR  ANTERIOR  COLOTOMY. 

This,  when  performed  on  the  left  side  for  opening  the  sigmoid 
flexure,  is  known  as  Littrt-'s  operatiun. 
iDdications. 

1.  Inguinal  t-olotomy  is  usually  performed  on  the  left  side  in  cases 
of  malformation  of  the  rectum,  when  this  part  of  the  intestine  cannot 
be  found  by  a  dissection  in  t!ie  perineum.  It  has  been  disputed  in 
these  cases  whether,  after  an  unsuccessful  exploration  in  the  perineum, 
an  inguinal  or  a  lumbar  colotomy  should  be  perfornn;d.  'I'he  great 
majority  of  surgeons  have  preferred  the  furnier  operatiun,  fulluwiug 
here  Mr.  Curling.f  This  surgeon  pointed  out  that  the  lumbar  ujiera- 
tionwas  contrnindicated  on  the  following  grounds:  («)  the  death-rate 
is  relatively  greater;  ifi)  the  kidney,  varying  in  size  at  this  time  of 
life,  may,  when  large, overlap  tlie  colon ;  (?)  the  colon,  instead  of  beiug 
distended  with  meconium,  as  might  be  expected,  is  sometimes  con- 


irheQ  »t  M>me  distance  from  the  obstmction.  Dr.  Coiipland  and  Mr.  Morris  {Brit  Mnd. 
Joam^  1S78|  nUribute  il  In  the  ad-<l''-snt  nature  of  (Ihm  imrt  of  the  iiitt'stiiif  ;  its  Gxily  ; 
di'petidetit  p<'«ition  ;  its  hehig  llie  |Jace  where  two  currents  meet — viz  ,  from  »he  ilsiiiu 
aad,  in  c»ee  of  regwrgilation,  from  ihe  colon  ;  and  the  preseurc  to  which  it  h  nobjecled 
between  the  iliactis  and  the  nbdominnl  muMeles.  Afr.  Lockwocxi  {St.  BorthoL  Mosp, 
Rrporl^,vo\.  xix. p.  26)  thinics  th»l  ilie  explanation  iie«  rather  iu  the  peculiarity  of 
structure  of  the  ewciim,  as  it  containn  ii  very  liirjfe  amount  of  lymphoid  lissiie,  nnd  «;<  its 
Willis  are  iiut  strengthened  etpuilly  with  otlier  parts  of  the  hirgc  iiiteHtiii«  by  eni-ircling 
band^. 

*  The  dnnger  of  this  mar  perhap  be  dimioihbed  by  the  use  of  &  trocar  (p.  609), 

f  Diietuea  of  Ihe  Rectum,  p.  228, 
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tracted  and  very  hard  to  find ;  (*)  in  addition  to  the  irregulari 
the  position  of  the  colon  which  have  already  been  mentioned,  a  meso- 
colon is  frequently  present.* 

Mr.  Mornint  Baker,t  as  far  as  I  know,  is  the  only  surgeon  who  hnt 
of  late  years  advocated  the  lumbar  operation  in  cases  of  imperforate^ 
rectum.    His  reasons  appear  to  be  that  he  thinks  that  Aniussat's  opera* 
tion  gives  these  cases  "a  good  chance  of  an  unwounded  peritoneum,"' 
and  that  those  who  think   Littre's  operation  the  better  one  do  90 
on  insufficient  grounds.   It  is  noteworthy  that  Mr.  Baker'a  case,  though 
most  successful  and  alive  when  hist  heard  of,  nearly  three  years  after 
the  operation,  was  not  sent  to  him  till  the  nineteenth  day  after  birth, 
when  ''  the  abdomen  was  enormously  distended,  and  the  vomiting  fre- 
quent, and  the  child  much  exhausted."  No  doubt  if  we  could  alwayi 
thus  defer  operating  in  these  cases,  lumbar  colotomy  would  be  rendered 
much  safer,  but  the  peril  of  the  children  woukl  be  nmch  increaswi. 
But  from  my  experience  at  Guy's  and  the  Children's  Hospital  with 
which  I  am  connected,  the  surgeon  is  called  upon  to  interfere  long 
before  this.    The  question  was  raised  by  M.  Huguier  J  whether,  when 
the  inguinal  operation  wsis  going  to  be  performed,  the  right  loin  should 
not  be  chosen,  as  he  considered  tliat  on  this  side  the  8urge<»n  wa*  more 
certain  to  reacli  some  part  of  the  large  intestine.     M.  Girald^s,  §  on  the 
other  hand,  has  shown  that  all  the  inquiries  undertaken   to  elucidale 
this  subject  tend  to  show  clearly  that  the  surgeon  may  rely  on  finding 
the  sigmoid  in  the  left  groin.    "  Numerous  anatomical  investigations, 
together  with  the  records  of  those  of  Curling  and  Bourcart,  have  shown 
me  that  in  the  great  majority  of  cases  in  the  fa>tU8  and  newly  bom 
child  the  sigmoid  flexure  is  placed  on  the  left  and  not  on  the  right] 
In  13-i  autopsies  below  the  age  of  a  fortnight  I  found  the  sienioid' 
flexure  on  the  left  side  in  114  ;  in  50  cases  of  Littre's  operation  which 
I  have  collected  the  operator  always  met  with  the  sigmoid  flexure  oa 
the  left  side;  in  30  post'mortem  examinations  of  infants  operated  on 
for  im  pi- rib  rati  on  the  intestine  was  always  found  on  the  left;  in  100 
examinations  of  new-born  chihlren  Curling  found  the  sigmoid  flexure 

*  Mr.  Curling  (loc  aupra  eit.)  givee  tlie  retiults  of  twenty  directions  on  (he  bodice 
of  infantfs,  both  operalioiu  having  been  first  {)erforiue<l.  In  eighteen  out  of  Uie  Iveotr, 
Littr^'a  o|teniliQn  v>-m  (onnd  e&ey,  whether  the  bowel  wtte  distended  or  no.  In  tmiv 
tbifii  cijicrnVmn  f:ii1e«l,  n»  tlie  colon  crossed  the  spine  to  nin  dowa,  on  the  right  ride,  iMO 
Oie  prlviK.  Ill  eight  out  of  the  twenty  sulijects,  iiimtuir  ci:>loloiuy  was  easiljr  perfensfld. 
wiitioiit  ^ni^ning  tlie  peritnneum.  In  six,  the  operation  wo-s  "more  or  lew  difficult," 
and,  an  Mr.  ('urSing  remarks,  the  diffiuuliies  w<mld  h;ivc  been  increased  in  the  living. 
In  Mix,  lumbar  oololomy  was  impossible  owing  lo  ibe  distinctnen  aad  looMOMi  of  the 
mesocolon. 

t  Oin.  Soe.  Tram.,  vol.  lii.  p.  240. 

%  Bull,  de  PAcad.  de  Mid.,  torn.  xx\v.  p.  445. 

{  Lef.  Cliniq^  p.  121.     Quoted  by  Mr.  Holmes  {DU.  ^  ChiUrtn,  p.  1791. 
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on  the  left  Bide  85  times ;  and  Bourcart,  who  made  prolonged  researches 
in  order  to  elucidate  tliis  question,  fuuiul  the  gigiiioid  flexure  in  its 

» normal  position  117  times  out  of  150." 
2.  It  has  been  jiroposed  by  some  surgeons — e.g.,  Mr.  Reeves  and  Mr. 
H.  AUinghani* — to   perform   inguinal  in.stead  of  lumbar  colotomy 

»in  those  cases  of  malignant  ulceration  which  are  by  the  majority  of 
surgeons  considered  to  call  for  the  latter  operation.  The  following 
are  the  reasons  given  by  the  latter  surgeon  :  («)  The  position  for  the 

^adnlilii6tration  of  ana'sthetics  is  bett'er  if  the  abdomen  be  distended. 
To  this  I  should  reply  that  the  cases  are  comparatively  few  in  which 
colotomy  is  performed  with  much  distension  present,  and  that,  with 
increasing  carefulnef^s  in  diagnosis,  it  should  always  be  easy  in  these 

» cases  of  chronic  obstruction  to  prepare  the  patient  for  submitting  to 
this  operation  before  mucfi  distension  is  present,  and  at  a  time  when 
the  operation  by  two  stages  can  be  performed.  (J)  The  sigmoid  does 
not  tend  to  fall  away  from  the  wound.    This  is  no  doubt  sometinu'ti 

I  troublesome  in  lumbar  colntomy,  in  spite  of  an  a^asistant  making  firm 
pressure  on  the  abdomen,  (y)  Mr.  Allingham  thinks  that  the  ditli- 
culties  of  a  lumbar  colotomy  are  so  great  as  frequently  to  end  in  the 
peritoneum  being  opened.  Having  seen  one  case  in  whicli  it  was 
found  needful  to  open  the  peritoneum  and  insert  the  hand  to  discover 
the  ascending  colon,  and  in  which  the  patient  did  well,  he  goes  on  to 
Bay,  "Since  tliat  case,  when  performing  lumbar  colotomy,  after  a  fair 
trial  has  been  made  to  find  the  gut  which  fails,  I  always  purposely 
make  a  small  opeiung  in  the  peritoneum,  introduce  my  finger,  and 
feel  for  the  gut ;  if  this  does  not  succeed,  I  enlnrge  tlie  opening  and 
introduce  my  hand  into  the  belly  ;  by  one  of  these  means  one  cannot 
fail  to  find  the  large  intestine."  Without  digputing  the  truth  of  this 
last  remark,  it  would  be  interesting  to  know  the  results  if  it  were  need- 
ful to  perform  colotomy  in  this  way  on  a  large  scale.  (<J)  Mr.  Allingliam 
does  not  think  much  of  the  objection  to  inguinal  colotomy  in  these 
cases,  that  it  is  too  near  the  disease,  as  he  has  found  from  experiments 
■lOn  the  dead  body  that,  as  a  rule,  only  4  inches  intervene  between  the 
inguinal  and  lumbar  operations,  and  as  cancer  of  tlje  sigmoid  Hexure 
is  so  rarely  met  with.  With  regard  to  the  first  of  these  points  1  would 
vuggest  that  an  artificial  aiui.s  phiced  4  inches  away  from  the  disease 
jiiay  be  a  very  diOerent  tiling  as  regards  the  comfort  of  the  patient  tu 
one  placed  close  to  it.  As  to  the  rareness  of  disease  in  the  sigmoid 
flexure,  the  remark  of  Mr.  Arlington  does  not  coincide  with  the  expe- 
jience  of  Dr.  Crunton  and  Ih-,  Fagge  (p.  594). 
■  It  will  be  seen  that  I  do  not  agree  with  the  reasons  brought  forward 
Tjy  Mr.  Allingham  for  preferring  the  inguinal  operation.     One  point  I 


BHL  Med,  Jffum,  1887,  vol.  ii.  p.  874. 
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think  has  not  had  sufficient  protninence  given  it,  and  will,  for  soi 
time  at  least,  prevent  the  ingiiinnl  operation  displacing  the  Iniribai 
and  that  is,  the  faet  that  the  jieritoneuni   must  he  opened  in 
former,  while  in  the  latter  it  is  only  exceptional  to  do  bo.    I  can 
agree  with  Mr.  Allinjjliani  in  his  words,  "  Now  that  surpery,  tljrttugl 
perfect  cleanlin«^ss,  has  made  such  gigantic  strides,  and  the  peritoneui 
is  no  longer  held  in  awe  as  in  former  days,  the  opening  of  that  scpm 
cavity,  if  due  cure  V>e  taken,  docs  not  to  any  great  extent  increase 
dangers  of  the  operation,  and  is  certainly  not  more  harmful  to 
patient  than  the  disturhance  of  cellular  tissue  and  parts  around, 
frequently  incurred  when  there  is  difficulty  in  finding  the  bowel  ii 
lumbar   colotomy."     Even  if  a  larger  numV>er   of  cases  of  inguini 
colotomy  show  the  operation  to  he  Jis  safe  as  it  was  in  Mr.  AUinghain 
hands  in  five  cases,  I  cannot  think  this  oi>eTation  so  generally  suii 
to  all   caaes,  and   to  all   operators,  as   the  lumbar   one.    Difficul 
as  this  undoubtedly  is  sometimes,  and  1  have  not  made  light  of  tb* 
matter  (p.  b(31),  I  think  that  the  difliculties  are  not  likely  to  produa 
such  serious  results  a.s  a  general  adoption  of  inguinal  colotomy,  with 
its  not'dful  o])ening  of  the  peritoneum. 

1  have  no  space  here  to  discuss  the  question  as  to  whether  an  mm 
iu  the  loin  is  superior  to  one  in  the  groin.  While  I  am  aware  thit 
French  surgeons*  have  jniblished  several  cases  in  which  patients  with 
Littr6's  operation  have  grown  up,  gone  into  society,  and  married,  I 
should  have  thought  that  one  in  tlie  groin  would  have  been,  for  obTi- 
ous  reasons,  more  ropulsive  in  the  relations  of  adult  life. 

Operation. — The  parts  being  duly  cleansed,  an  incision  11  to  S 
inches  king,  according  to  the  age  and  fatness  of  the  patient,  is  mude 
jmrallel  with  the  outer  third  of  Poupart's  ligament  and  about  i  indi 
above  it.    The  structures  are  divided  partly  with  the  knife,  and  more 
deeply  with  the  point  of  a  st^el  director,  the  muscular  branch  of  the 
circurafiex  iliac  given  off  near  the  anterior  superior  spine  being  tlius 
torn  through  in  a  child,  and  secured  in  an  adult.  •  The  transversalii 
fiiscia  being  reached,  it  is  slit  up.  and  all  haemorrhage  most  caretuUy 
arrested  before  the  peritoneum  is  opened.    This  is  then  incised  f 
about  1  inch,  and  in  an  adult  especially  should  be  united  to  the  c 
muscle  and  skin  with  a  few  points  of  suture,  one  or  two  spongi 
attached  to  silk  being  first  in-serted  to  prevent  any  blood  entering 
peritoneal  cavity.    The  surgeon  then  examines  the  piece  of  inteati 
Avhich  has  first  presented  into  the  wound.   If  there  he  any  doubt  aboi 
this,  it  should  be  gently  pulled  upon;  if  the  coil  conies  out  readili 


•  See  the  <jno1ationR  fn?ni  M.  Ittwhard's  paper  in  Mr.  Holmes'  Sur^,  Ditt.  t^{ 
p.  173,    M.  Kncli.irxl  lived  iu  Bre«t,  where  malformation  of  the  rectum  in  »aid  to 

extremelv  cunimon. 
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with  a  well-defined  mesentery,  it  is  of  course  small  intestine.  Large 
intestine,  on  the  other  hand,  is  more  fixed,  its  mesentery  is  attached 
to  the  left  side,*  while  it  shows,  in  an  adult,  longitudinal  bands  and 
appendices  epiploicse. 

The  intestine  is  now  stitched  with  fine  carbolized-silk  sutures  to  the 
surrounding  edges  of  the  wound,  the  stitches  not  taking  up  if  possible 
the  mucous  coat.  The  peritoneal  surface  of  the  intestine  is  thus 
closely  opposed  to  the  parietal  peritoneum  stitched  around  the  wound. 
During  all  these  steps  the  greatest  care  should  be  taken  to  prevent  any 
fluids  or  gas  reaching  the  peritoneal  cavity,  and  any  sponges  introduced 
are  withdrawn  one  by  one  as  the  surgeon  unites  the  circumference  of 
the  intestine  and  the  wound,  paying  particular  attention  to  the  parts 
around  the  spot  where  he  intends  to  open  the  intestine,  and  also  to 
the  angles  of  the  wound. 

If  opening  the  bowel  may  be  deferred,  a  little  iodoform  being 
dusted  on,  dry  dressings  are  applied  and  left  undisturbed,  if  possible, 
to  the  third  day.f 

If  it  is  needful  to  open  the  intestine  at  once,  or  soon  after  the 
operation,  this  should  be  done,  as  Mr.  Barker  J  advises,  with  a  trocar- 
puncture.  In  an  infant,  and  adults  with  distension,  there  will  be 
meconium  or  probably  sufliciont  fluid  faeces  to  run  ofi"  in  this  way' 
and  give  relief,  thus  avoiding  risk  of  contamination  to  the  peritoneal 
cavity. 

Mr.  H.  AUingham,  in  order  to  secure  the  formation  of  a  good  spur, 
and  thus  to  prevent  the  passage  of  faces  below  the  opening  and  over 
the  growth,  recommends  the  following  way  of  treating  the  bowel : 
"  When  the  gut  is  found  and  brought  to  the  surface,  I  look  for  a  piece 
with  a  sufficient  mesentery ;  of  course  this  can  only  be  done  if  the 
disease  is  in  the  rectum  or  lower  part  of  the  sigmoid,  for  only  the  part 

of  the  sigmoid  first  picked  up  has  quite  sufficient  mesentery A 

needle  threaded  with  carbolized  silk  is  passed  through  the  mesentery 
close  to  the  intestine  on  both  sides,  then  through  the  abdominal  walls 
on  both  sides  nearer  the  lower  than  the  upper  angle  of  the  wound, 
and  these  are  tied  up  tight.  If  there  is  little  or  no  meso-colon,  I  am 
obliged  to  pass  the  suture  through  the  muscular  and  serous  coats  of 
the  gut  at  its  posterior  part.  Leaving  a  piece  of  loose  gut  outside  the 
wound,  I  next  sew  it  all  round  the  skin,  passing  the  thread  only 
through  the  muscular  and  serous  coats  of  the  gut  at  its  posterior 
part To  open  the  gut  I  use  scissors,  cutting  the  intestine  from 

*  Crippp,  Dineaus  of  lUelum  nnd  Anu*,  p.  46. 

t  As  Btated  in  the  nccount  of  coiotomy  and  gastrostomy  by  two  stages,  the  exposed 
surface  of  the  viscns  is  so  altered  with  lymph,  etc.,  that  a  guiding  stitch  sliould  always 
be  made  use  of  in  adults. 

X  Man.  of  Surg.  Oper.,  p.  309. 
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above  downwards  to  the  extent  of  about  li  inch ;  through  the  incision 
can  be  seen  two  orifices  separated  by  a  well-formed  spur,  the  upper 
opening  being  the  larger,  the  lower  the  smaller."  The  lower  of  these 
is  only  required  to  clear  out  the  rectum  and  to  allow  any  retained 
foK^es,  etc.,  to  come  up.  Mr.  Allingham  points  out  that  it  is  import- 
ant to  fasten  the  gut  well  outside  of  the  wound,  for  it  is  only  by  so 
doing  that  a  good  spur  and  its  results  are  obtained. 


CHAPTER  IV. 

OPERATIONS  ON  THE  KIDNEY. 

NEPHROTOMY — NEPHRO-LTTHOTOMY  —  NEPHREO- 
TOBffY-NEPHRORRAPHY. 

NEPHROTOMY. 

As  this  operation  is  performed  by  the  same  steps  which  form  the 
preliminaries  of  more  important  operations,*  and  as  the  conditions 
which  call  for  it  are  dealt  with  a  little  later ,t  it  will  be  only  briefly 
con^«ide^ed  hero. 

Indications. — Partly  as  an  cxi)loratory  and  partly  as  a  curative 
stop.  (I'l  In  hydro-nephrt>sis  resisting  tapping.  (2.i  In  pyonephrosis, 
tiie  pi'lvis  and  ureter  being  carefully  exploretl.  (3)  In  tubercular 
ki<lnev,  and  in  suj)pression  of  urine,  probably  calculous. 

Operation.— The  kidney.  Ix'ing  exposed  by  the  incision  giva 
fully  below,  is  jjunetured  with  a  fine  trocar,  and  the  puncture  con- 
verted into  a  small  incision,  which  is  plugged  with  the  finger,  and 
dilated  with  this  and  dressing-forceps.  An  assistant  steadies  the 
organ  by  firm  pressure  from  the  front.  When  the  fluid  has  been 
evacuated,  very  free  drainage  mu.>«t  be  provided,  by  the  largest  siied 
drainage-tube,  any  cyst  opened  being  stitched  to  the  margins  of  the 
wound,  an<l  the  same  precaution  being  adopted  in  the  case  of  a  sup- 
puniting  kidney  which  drops  <lown  mud),  and  will  probably  allow  of 
sejitic  leakage  into  the  cut  planes  of  cellular  tissue. 

I  hemorrhage  is  not  un  frequently  met  with  in  the  form  of  trouble- 
some iM>zing  from  a  suppurating  kidney.  In  a  delicate  tuWrcular 
putii-nt  this  must  be  promptly  arrested  by  plugging  the  wound  in  the 
kiilntn-  itself  by  strips  of  aseptic  gauze  carefully  packed  around  the 
tlrainagiMube,  and  bandaging  with  firm,  even  pressure. 

*  See  the  full  ncconnt  of  Dephro-lithotomT,  p.  613. 

t  E-g.,  tubercalar  kidney,  at  p.  623 ;  hjdro-nephnKia,  at  p.  624. 
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NEPHRO-LITHOTOMY. 

IndicatiODB. — Befort'  tleeiding  to  pcrtorm  the  above  ojurntion, 
saff  as  it  iiRually  is,  tho  surgeon  should  carefully  cousiik'r  the  follow- 
ing points : 

A.  Evidence  of  Existence  of  a  Renal  Calculus. — Some  of  tho  following 
"will  usually  be  present,  though  the  way  in  which  reual  cakaili,  even 
of  larpe  size,  are  sometinieg  t<ileratefl  without  any  symptoms  what- 
ever, is  remarkable  and  well  known  (pp.  013,  G'20). 

i.  Pain.  This  is  usually  twofold,  (a)  Constant,  dull,  aching,  fixed 
just  U'low  the  lufst  rib  and  outside  the  quadratun  lumbornm.  iji)  Ra- 
diating along  the  branches  of  the  lumbar  plexus — e.y.,  into  tlie  lower 
part  of  abdomen,  hip,  thigh,  and  testicle  *  These  pains  are  made 
worse  after  exerciee.  any  rough  walking  or  jolting,  rejieated  flexion  of 
the  thigh, t  or  lateral  twisting  of  Uie  body.  It  is  often  felt  severely  at 
night,  ii  fact  which  may  be  explained  in  two  ways.  Thus,  Mr.  Morris 
thinkK  it  is  due  to  the  passage  of  flatus  in  the  colon  over  the  kidney 
ami  calculus.  It  may  also  be  explained  li}-  the  probable  concen- 
tration of  the  urine  at  this  Lime. 

Tho  i>ain  of  renal  calculus  has  occasional  exacerbations  of  two 
different  kinds — fl)  Those  due  to  the  passage  of  a  renal  calculus 
well  known,  and  needing  no  further  mention  here.  (2)  Others,  often 
repeated  and  periodic,  without  any  passage  of  stone;  these  are 
probably  due  to  ad«litional  deposit  on  tho  surface  of  the  cnlcuhis,  or 
to  temporary  interference  with  tlie  exit  of  the  urine  from  the  kidney. 

ii.  Tendernet-s  in  the  loin,  ;iiid,  perbajis.  rigidity  of  the  muscles, 

iii.  Hsemuturia.  This  is  almost  always  present  at  some  time  or 
another,  at  least  to  microscopic  examination,  especially  if  the  calculus 
is  in  the  kidney  tissue,  or  a  calyx,  not  in  tho  pelvis.  It  is  ni()st  i>ro- 
fuse  after  exercise.  This,  on  the  whole  the  most  valuable  sign  {indc 
in/r(0,  was  entirely  absent  in  the  ease  of  the  patient  iVuui  whom  I 
removed  the  smaller  stone  iigurefl  on  p.  (322.  No  amount  of  running 
up  and  down  stairs,  prncticing  twisting  movements  of  the  spine,  or 
freqtient  flexing  the  thigli  on  the  abdomen  ever  produced  hreniaturia. 
I  often  thought  that  if  it  had  been  justifiable  to  persuade  him  to 

*  In  a  mse  of  Mr.  Biitiin's  {Clin.  &<r.  Trajit.,  vol.  it.  p.  US)  the  paiient  smiight 
relief  fri>ni  i^evere  neiirulj;in  of  the  ri^jfit  testis,  wliicli  was  gciit'rally  reiiacleii  nn<t 
extremely  teTnier.  Later  on  it  wtw  noiict'il  thiit  these  neuralgic  atuukswere  iiss<.niated 
with  Hoioe  limil>«r  |>aitt  mid  tei)derueH.H,  f'oiii[»lute  recovery  f<>ll«>wed  afier  the  removal 
of  a8n)ull,  prickly,  caIimiimi  oxntale  caiciiluH  from  the  pelvis  of  the  right  kidney, 

t  As  in  going  rij.i9(Mir!i,  profcatily  from  tlie  pressure  on  the  kidney  by  llie  ctJiilmcting 

But  the  retntion  of  the  pain  to  niovcnveiit,  and  the  kind  uf  miiventent  whicb 

indiirei)  pain,  v«ry  greatly.     Tlitia  Mr.  Biilliti'K  patient  is  "said   lo  have  KnHered 

gfreatest  pnin  when  driving,  lea«t  when  riding.     Prolonged  walking  Beeiu<*  tiie  tuo.si 
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''stand  a  back  "  in  leap-frog  the  above  decisive  eyinptom  mhjla  Lav. 
been  obtained. 

iv.  ExaniiiuUhin  of  the  urine.  By  this  information  uiuv  Ijc  oi»- 
tainud  as  to  the  presence  of  uric-acid  or  lime-oxalate  crystals,  nr  blood 
discs,  tlie  information  being  importimt  acctirding  to  Uieir  fnH|uency. 

V,  History  of  the  patient,  as  bearing  on  hie  lialiility  to  oxaluriaor 
lithiasis.     Of  thego,  the  former,  formed  in  the  kidney  itself,  is  lirooght 
about  by  imj>crfcct  oxidation  and  metamorphosis  both  of  tissues  ami 
foods — e.ff.,  by  (1)  abuse  both   of  nitrogenous  and  non-nitrogonous 
foods,  viz., starch  and  sugar;  (2)  insufficient  oxidation  and  deficieucy 
of  rcd-]»lood   corpuscles;  (3)  sedentary  habit* ;  (4i  a  jade<l  nervouf 
system  going  with  over-much  head-work,  over-fatigue,  sexual  hyjio- 
chondriasis.    Lithiasis,  on  the  other  hand,  is  due  to  hepatic  derange-] 
ment,  leading  to  the  production  of  insoluble  lithic  acid  and  HthatH 
instead  of  soluble  urea.    Thus  the  importance  of  a  history'  of  generous] 
living  an<l  little  exercise,  habitual  surfeiting  from  dining  out,  etc. 

B.  Failure  of  Prcrlom  Ti-catmmt  to  f/ivr.  Rcliff. 

C.  IiHihilifi/  to  W(rrk  from  InnvUMe  Attacks  of  Pain, 

D.  Absence  of  Symptoms  referable  to  the  other  Kidney. 

E.  The  rnH*".— This  should  Ih>  as  nearly  nomial  as  pnssible, 
in  uiuount  and  as  to  the  jiroportion  of  solids,  espeeially  urea.    Tlte-J 
pcrcentJige  of  this,  with  ordinary  diet,  should  be  abont  2.    Tlic 
action  of  the  urine  should   be  distinctly  acid,  and  it«  daily  amount 
about  2  pints.     The  tcniperature  of  the  patient,  the  »tnic  of  his  skin,! 
and  hi.s  power  to  iissiiiiiliito  f(tod  should  also  1>e  carefully  noted. 

Preparatory  Treatment  before  Operation. — ^Tlie  diet  shonldj 
be  very  simple,  mainly  fluids — e.g.,  thin  soups,  a  little  white  fish,  game 
or  jioultry,  poached  eggs,  light  puddings,  flavored,  not  sweetene<U 
jellies.  Sufficient  water  to  sluice  out  the  kidneys,  and  prevent  eon*l 
centration  and  formation  of  crystids — e.g.,  soda-water,  ApoUinaris,! 
Salutari.s,  well-diluted  whisky,  or  Marsala.  Attention  should  also  bel 
paid  to  the  bowels  and  skin.  All  chills  should  be  >cTUpuloufilj 
avoided. 

Conditions  simulating  Renal  Calculus.— Some  attention  wil 
luTf  be  given  to  this  jiuint.  For  wliile  the  operative  treatmrnt  has] 
been  placed  on  a  tirm  basis,  the  diagnosis  is  still,  not  anfrequeutly,ai 
fault. 

Putting  aside  lithiasis  as  giving  rise  to  the  passage  of  acid  urine. 
crystals,  and  thus  pain;  movable  kidney  as,  while  painful,  causingj 
very  different  pain,  not  producing  ha^maturia.and  as  being  associated] 
with  certain  other  well-known  evidence,  there  remain  a  few  other  con- 
ditions wliich  very  closely  sinnilate  renal  calculus.  These  are,  Srstj 
and  foremost,  a  tubercular  kidney,  before  it  is  advanced,  with  its  pain,] 
a  certain  amount  of  lucraaturia,  and  frequent  micturition.     Probably,  j 
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however,  the  pus  bein^  in  excess  here  will  give  a  hint  as  to  the  nature 
of  the  disease.  Bacilli  detected  in  the  urine  will  be  decisive.*  My 
old  friend  George  Wripht,t  of  Manchester.  Inys  stress  upon  the  fact 
(previously  nuntioned  by  Mr.  Benuet  MayJ )  tliat  in  some  c:ises  sjiinal 
caries  may  very  closely  simulate  renal  calcuhiK.  The  following  are  his 
worda:  If  *'  we  remember  the  great  number  of  symptoms  which  may 
be  present  in  renal  calculus,  and,  on  the  other  lianil,bcur  in  luiml  that 
no  two  of  them  necessarily  co-exist  in  cases  wliere  a  stone  is  precJcnt, 
we  shall  see  that  there  is  occasionally  niucli  difficulty.  Thus,  where 
a  local  j»atch  of  caries  of  a  vertebral  body  exists,  and  especially  where 
deep  suppuration  occurs  and  prtssos  upon  the  kidney,  as  in  a  case  of 
my  own  and  one  or  two  others  that  I  have  seen,  nearly  all  the  synip- 
totus  of  calculus  have  been  present.  In  my  own  case,  without  any 
defonnity  or  tenderness  of  the  spine,  there  was  unilateral  rigidity, 
testiouhir  pain,  intermissions  of  symjitoms,  inerease<l  frequency  of 
micturition,  nausea  during  attacks,  and  oxaluria,  with  local  jiain  and 
tenderness;  subsequently  an  abscess  developed,  and,  on  expliiration, 
a  small  patch  of  caries  was  found,  and  the  kidney  was  felt  exposed  in 
the  anterior  wall  of  the  abscess  cavity." 

Quite  a  ditferent  condition,  in  a  case  of  my  own,  so  closely  imitated 
renal  calculus  that  it  deserves  mention.  A  man,  born  and  having 
passed  his  early  boyhood  in  Norfolk,  was  in  childhood  cut  for  stone 
in  the  bla<ldcr,  by  Mr.  Birkett,  in  Guy's  Hospital.  As  he  grew  up  he 
followed  the  sedentary  occupation  of  a  tailor,  and  passed  gravel  at 
times.  He  came  under  my  care  for  pain  in  the  ri<(fd  loin,  fixed  just 
below  the  last  rib  and  outside  tHie  quadratus  luniborum,  but  also  radi- 
ating into  the  thigh,  buttock,  and  abdomen  ;  hematuria  and  frequent 
micturition  were  present  in  addition.  Careful  examination  uf  the 
bladder^  giving  negative  results,  tlie  right  kidney  was  expluru-d,  but 
thorough  manipulation,  aided  by  frequent  acupuncture,,  revealed 
nothing.  Five  days  later  the  patient  died  very  suddenly.  A  small 
mass  of  carcinoma  involved  the  r/'y/ti  twelfth  dorsa!  nerve  just  outside 

•  An  examination  oflhe  viinrern,  including  testis,  cord,  ivrosuile,  anxJ  vesiciilwseini- 
oales,  will,  of  course,  lielp  in  duiibtful  cufeH. 

t  Afcil.  enroll ,  vol.  V.  No.  6,  [>.  4i.t2.  The  following  are  llie  wMwIiiding  words  tif  lliis 
iniere»ting  paper:  "  My  own  conclimion  ia  tliat  renul  hwriitiluria  is  the  only  single 
gytupiom  iif  anything  like  cardinal  importance,  and  thul  tUisi,  iS  tlie  UtMilde  h  of  more 
than  a  ycorV  standing,  and  there  i.s  iw  evidence  uf  nepliriut,  und  ihere  is  no  tiniior  lo 
be  felt,  makes  the  diagnosis  uf  csIciJiih  fnirly  certain." 

X  liirminghiim  Med.  Refiew,  January,  1S87. 

2  The  heeiniitiirtn,  fre<|)]ent  mii'tiiritioii,  and  ncid  urine  led  me  lo  dtKciiBs  the  prulta- 
bility  of  gruwth  in  ilie  bladder.  The  urine  was  repeatedly  exAinined  fcr  ci^lic,  un*J  the 
bladder  wjvs  wmndeil  ntider  chloroform  in  the  bope  nf  detaching  noiiie  (frowih.  Thlti 
was,  however,  ntdlilied  by  ihe  pOHition  which  the  priiuiiry  groxMh  uceiipied,  and  by  ils 
»iniil1  size. 
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its  exit  frora  the  spinal  column.  This  was  secondary  to  a  patch,  very 
thin  in  depth  and  slight  in  extent,  of  soft  carcinoma,  aflTectinc  the 
mucous  uierabrune  of  the  bladder,  at  the  apes  only.  The  Irft*  kidney 
was  occupied  by  a  large  branching  calculus,  ite  cortex  being  in  the  last 
stage  of  atrophy.  The  suddenness  of  the  death  seemed  due  to  embolic 
masses  of  the  secondary  growth,  where  it  invrtlve<l  thr-  tiolvic  <jl.niiU 
eroding  and  entering  tlie  external  iliac  veia. 

Operation. — The  patient  being:  in  much  the  same  ]'0.>*iiiuu  u-.  Uiai 
for  lumliar  colotomy,  on  the  sound  side,  with  a  firm  pillow  under  the 
opposite  Hank,  the  surgeon  defines,  carefully,  the  lower  border  and 
len^h  of  the  last  rib.  That  this  is  not  an  unimportant  detail  in  renal 
operations  is  provetl  by  the  fact  that  Prof.  Dumreicher.t  of  Vienna, 
accidtaitally  opened  the  pleural  cavity  during  an  attempt  to  remove  a 
pyo-nephrotic,  calculous  kidne}'.  PtM  morteni  it  was  found  that  the 
last  rill  was  rudimentary,  that  the  pleura  prnji'cted  a  good  deal  below 
the  lower  edge  of  the  eleventh  rib,  and  that  thus,  when  the  incision 
was  carried  upwards,  the  accident  had  become  unavoidable.  Dr.  Langc. 
of  New  York,  has  called  attention  to  the  inveetipations  of  Dr.  IJoll,| 
of  Vienna,  on  the  frequency  of  rudimentary  development  of  the  last 
rib,  and  the  importance,  therefore,  of  counting  the  ribs  before  intended 
operations  on  the  kidney.  Dr.  Lange§  himself  shows  that,  in  some 
cases,  which  are,  however,  exee]>tionrtl,  even  normal  dovelo]>ment  of 
the  twelfth  rib  may  demand  extreme  caution,  jis  the  pleuni  Jiiny  pro- 
ject considerably  below  it.|| 

The  surgeon,  having  define<l  the  length  and  position  of  ihf  lowest 
rib,  makes  an  incision.^]  4  inches  long,  J  inch  below  it,  and  beginning 
about  2*  inches  frora  the  spine.  The  skin  and  fascice  being  divided, 
the  muscles — viz.,  anterior  fibres  of  the  latissimus  dorsi,  the  external 
and  int<!rnal  oblique — are  cut  through,  either  on  a  director,  or  simply 
by  light  sweeps  of  the  knife.  As  soon  as  the  yellowish-white  lumbar 
fascia  is  reached,  any  bleediJig  vessels  which  have  been  temporarily 


*  No  liiitnry  nf  pnin  liaH  h«»en  pivvn  here,  the  pntient's  nttention  hnvinc  fjeen  drmrn 
to  the  right  Mide.  where  su  lerrilile  a  cMiise  nf  siiflcring  exiKte<l.  As  bearing  on  ibe 
Intenpv  of  tlie  oalouliis  here,  I  wrmld  refer  my  rvaiiers  to  |>.  020. 

t  t^noted  by  Dr.  Lnnge,  loe.  it/ra  rit. 

J  Dr.  Iloll  found  thai  in  qtiiieu  conHder;*lileii«nTent.ige  thelaslribiflHOHbnunuallj 
slmrt  lliiit  it  does  not  reach  ns  far  a»  tlie  "titer  Uuwler  of  the  sncro-htiubnlis,  or  *o  nidi- 
ment.iry  ihjit  in  some  cases  it  more  rpt-einl>leK  a  tn»nsverne  pnniess ;  that  in  these  cum 
the  lower  eiige  nf  the  pleura  parses  from  ilie  lower  Iviundiiry  of  the  lust  dorail  vertobn, 
ahiniHt  liiirizcinlally,  towards  the  hurer  edire  of  the  eleventh  rib. 

{  Annait  of  Surgertf.  vol.  ii.  OitoJKT,  l.SS").  p.  L'Sfi. 

II  In  oiher  ciisea  the  reverse  condiiinn  rnny  be  prv>ent;  lhi>U)<h  the  last  rib  be  rtidt- 
monlary.  the  ^deum  rnny  piiNs  (nrni  llie  Inwer  wipe  i»f  the  eleventh  riorsnl  rertebm 
horizontally  towards  tJie  eleveiuh  rib,  and  thus  !«  alingether  out  of  ilitng«r. 

If  The  |)art8  being  previously  eleiuijied  with  nieriury.j>erehloridf  wdiitiou  <1  iu  lOOOV 
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secured  with  Spencer  Wells'  forceps  are  tied  or  twisted.  If  the  last 
dorsal  nerve  cross  the  incision,  it,  together  with  its  accompanying 
vessels,  should  be  drawn  aside  and  left  untouched  if  possible.  The 
lumbar  fascia  is  next  slit  up  on  a  director.  The  peri- renal  fat  which 
next  bulges  into  the  wound  is  then  torn  through  with  two  pairs  of 
dissecting-forceps.  With  two  large  retractors  opening  up  the  wound, 
.  the  surgeon  continues  to  tear  through  the  above  fat*  till  he  can  see  or 
easily  feel  the  posterior  surface  of  the  kidney.  During  this  first  stage 
of  the  operation  the  surgeon  will  find  sometimes  that  the  muscles  are 
much  thickened  by  reflex  irritation  from  the  presence  of  the  stone, 
and,  if  the  stone  has  been  combined  with  suppuration  and  peri-renal 
inflammation,  the  tissues  will  be  more  or  less  densely  blended  and 
matted  together. 

An  assistant  now  makes  powerful  pressure  on  the  opposite  side  of 
the  abdomen  so  as  to  keep  the  kidney  up  into  the  wound,  this  being 
widely  opened  by  full-sized  retractors,  aided,  if  needful,  by  an  assistant 
pulling  up  the  lower  ribs  with  a  hand  previously  made  aseptic.  Thus 
the  surgeon  is  enabled  to  examine  the  organ,  which  is  done  systemati- 
cally; the  finger  is  first  directed  to  the  pelvis,  then  the  posterior  sur- 
face; next,  by  passing  the  finger>ound  the  outer  border,  the  anterior 
surface,  which,  as  Mr.  Howse  has  pointed  out,t  can  be  done  effectually 
by  pressing  the  kidney  back  against  the  firm  unyielding  psoas.  The 
sensation  given  by  a  stone  has  been  compared  to  that  of  an  uncut  end 
of  a  pencil,!  or  the  last  joint  of  a  finger.§ 

If  no  stone  can  be  felt  by  the  exploring  finger,  a  needle  should  be 
thrust  into  the  diff'erent  parts  of  the  organ,  exploring  it  by  successive 
punctures  made  at  short  distances ;  twelve  or  more  such  punctures 
may  be  made.  Some  surgeons  have  advised  a  needle  mounted  in  a 
handle,  or  one  held  in  torsion  or  Spencer  Wells'  forceps ;  a  long  hare- 
lip pin  answers  all  the  purposes,  and  is  devoid  of  the  vibrations  which 
are  liable  to  accompany  a  needle  held  in  forceps. || 

If  the  above  means,  aided  by  exploring  the  kidney  between  the  finger 
and  thumb,  fail,  it  has  been  advised  to  incise  the  kidney  itself.  I  am 
strongly  of  opinion  that  this,  if  done  freely,  is  a  hazardous  step,  though 
not  so  much  from  the  immediate  bleeding.  The  haemorrhage  which 
may  occur  after  scraping  away  the  kidney  and  pelvic  tissue  over  a 
stone  of  long  standing  (Fig.  103),  and  over  which  the  kidney  substance 


*  If  this  fat  is   very  abundant,  some  of  it  should  be  ligatured  with  chromic  gut 
and  removed  ;  poorly  vitalized,  it  is  prone  to  suppurate  tediously  and  to  delay  heiiling. 
t  Clin.  Soc.  Traru.,  vol.  xvi.  p.  93. 
X  MorriH. 

I  Ilowse,  lor.  supra  cU. 

II  If  the  kidney  is  at  all  enlarged,  a  fine  aspirator-needle  would  be  preferable  in 
case  any  pyo-  or  hydro-neplirosis  is  present  as  a  result  of  the  stone. 
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ia  atrophied,  may  be  very  free.  Such  ha*morrhage  is  very  likeljto 
need  plumping.  If  a  free  incision  be  made  into  a  kiducy  henUhy  in 
size  and  structure  in  search  of  a  small  «tOT)e,  it  is  almost  cerlaiti  lobe 
followed  by  profuse  ha?morrhage.  Plugging  may  arreet  this,  but  the 
!»ii.'ini'>rrlmge  may  recur,  and  rei>cated  plupi,Hng  is  very  likely  to  Usui 
to  fiit!\l  ixfllulilis  and  retro-peritoucal  suppuration.*  Anotla-r,  and  I 
think  a  preferable,  method  of  exploring  in  doubtful  cases,  is  to  open 
tJK-  pelvis,  or  the  thinner  kidney  tissue  close  by,  and  to  pas?  a  finger 
up  into  the  organ,  so  as  to  explore  the  calyces,  and  then  down  into  the 
urcttT,  in  the  hope  of  tracing  a  stone.t  If  a<lditional  room  i?  rcquirfd, 
the  outer  edge  of  the  quadratus  luniborum  may  he  divided;  if  there 
ia  still  too  little  space  for  exploring,  the  incision  should  W  converted 
into  a  T-?<haped  one,  l)y  cutting  doAvnward^  towards  the  crest  of  the 
ilium  with  a  probe-pointed  bistoury  from  within  outwardfi,  and  atone* 
securing  any  cut  vessels.  When  the  stone  ia  easily  detected,  the  pelro 
or  the  kidney  tissue  is  lacerated  by  the  finger-nail. J  a  curette,  or  shirp 
sjioon,  and  the  stone  turned  out  or  removed  with  dressing  or  small 
lithotomy  forceps. 

If  the  stone  is  irregularly  branched§  it  may  avoid  some  laceration 
of  the  kidney  tissue  if  it  is  broken  up  and  remi>ved  in  two  or  mort 
fragmcnt8.||     In  this  case  the  bed  in  which  the  stone  ha$  been  lyit^ 

*  8uch  ft  cau  oociirn.'ii  at  Birmingliam,  snd  cndtd  fiitJilly.  It  is  panible  llnl 
other  op«raCora  may  noi  have  been  su  cundid. 

t  In  ihe  following  cane  under  the  cireof  Mr  T.  Jones,  orManchc«ter  (J/ied  Ckrm., 
June.  1S87,  p.  212),  ihin  Mpp  of  (ijieiiing  the  i^elvis  alone  sufBi^i  to  find  iJie  «tnne,«A<r 
Kvateniatie  exploration  uf  (lie  kidney  had  fjiUed :  "The  forefini^cr  whs  |nu>«icd  tu  (be 
anlt'rixr  mirface,  and  the  orgun  grftuj^ied  between  the  finger  nnd  the  thnmh;  nothing 
bmvi'ver,  could  be  felt,  The  kidney  was  ihen  careftilly  explored  by  M-stemaiic  Y'trn." 
ttirc  with  a  lon^  needk-,  ulso  paiiseii  towurd<(  the  pelvic,  bnl  no  calciilns  could  \je  fmind 
An  incision,  xtiRicienily  large  to  admit  the  lip  of  the  index-linger,  wna  then  nude 
through  the  kidney  subtilanee  into  the  pelvis  by  means  of  h  tine  bi«tonry.  On  iiitiv- 
ducing  the  furetiuger,  a  small  »tone  wiu  discovered  firmly  lodgeil  in  oiieof  thesiiprrior. 
calyces.  Small,  slniight  lithotomy  forceps  were  inlriMluced.  and  the  stone  thus  re-^ 
moveil."  Very  free  liwmorrhage  attended  the  al>rive  incision,  but  it  yieldeil  to  pr 
mndc  with  cnrt>olize<l  sponges  nnd  kept  up  for  five  tuinuieft.  The  imlivnt  madraguv 
reciiv<?ry.  The  iMlcidus  consisting  of  lime  oxalate,  weighed  twenty  grains.  Tlii»  pUn 
of  opening  the  [lelvis  might  tve  thought  to  cause  a  risk  of  leaving  a  uriuiiry  tl«tHl«,  but 
the  niimeruiis  cAseti  in  uiiich  calculi  hnve  been  removed  from  the  renai  peliravilkj 
entire  success  do  not  Buppvort  this  view. 

J  Mr.  Morris  (/)«.  of  the  Kidney,  p.  5"28)  advises  the  use  of  the  finger,  as  It" 
auilicieiiily  lacerate  the  kidney-tiseue,  while,  ut  tlie  same  time,  it  phig«  the  wotimL 

3  The  ijiie^tiun  of  neplirecloniy,  which  may  arise  here,  is  conKidemi  hdov.  p.  fd 

n  ^fr.  Kendall  Franks  [l/inu-et,  ISSO,  vol.  ii.  p.  1223)  thus  removed.  pie«eiiMa],J 
friid>lc  ^tone  weighing  171  grains,  nnd  composed  of  lime  cftrt)onale  and  ph<B<pbalcs. 
Id  this  case  Ihtr  urine  h:id  bet^n  fetid,  ihcitigh  acid.  The  wound  healed  hy  first  talfo- 
tion.  In  ca»cs  of  ptcccnical-removul  of  calcidi,  especially  wheo  rriahle,  a  oerBW 
amount  of  doubt  will  often  reinuin  as  tu  the  entire  removal. 
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should  be  freely  washed  out  with  very  dilute  carbolic  acid  or  satu- 
rated boracic-acid  lotion. 

If  the  stone  is  situated  on  the  anterior  aspect  near  the  centre  of  the 
kidney  where  the  large  vessels  lie,  the  posterior  aspect  of  the  kidney 
or  its  pelvis  had  better  be  incised  and  the  stone  pushed  through,  by 
making  pressure  on  the  front,  the  vessels  here  thus  running  no  risk 
of  damage. 

If  the  kidney  be  enlarged,  with  its  calyces  expanded  into  cysts,  on 
scratching  through  the  pelvis  over  a  stone,  the  gush  of  fluid  and  col- 
lapse of  the  expanded  kidney  may  cause  the  stone  to  disappear,  and 
thus  lead  to  much  trouble  in  its  removal  (Symonds,  Clin.  jS'oc  Trans.y 
vol.  xviii.  p.  181). 

When  the  stone  has  been  all  removed,  if  blood  continues  to  ooze 
freely^  and  there  is  nothing  to  tie,  it  must  be  stopped  by  sponge 
pressure,  either  by  pressing  sponges  on  sponge-holders  for  a  few 
minutes,  or  by  packing  the  wound  with  sponges  thoroughly  car- 
bolized  and  dusted  slightly  with  iodoform,  these  sponges  having  silk 
attached  to  admit  of  their  ready  withdrawal.  If  the  oozing  cannot 
be  arrested  by  such  pressure,  any  wound  in  the  kidney  must  be 
plugged  with  strips  of  iodoform  gauze,  which  can  probably  be  re- 
moved in  twenty-four  hours.* 

A  full-sized  drainage-tube  should  be  introduced  to  the  very  bottom 
of  the  wound,  lying  in  close  apposition  to  the  wound  in  the  kidney 
or  pelvis  (or  actually  in  it  if  this  wound  is  large)t  the  rest  of  the 
wound  closed,  and  aseptic  dressings  applied.  I  have  generally  used 
dry  iodoform  or  sal  alembroth  gauze  with  boracic  lint  outside,  kept 
in  situ  with  a  many-tailed  bandage.  Salicylic  wool  or  wood  wool  are 
efl&cient  substitutes.  Whatever  dressing  is  used  will  have  to  be 
changed  twice  daily,  for,  in  all  probability,  three  or  four  days,  owing 
to  the  soakage  of  urine.  To  reduce  the  irritation  of  this  to  a  mini- 
mum, the  parts  around  the  wound  should  be  well  smeared  with 
eucalyptus  and  vaseline.  By  means  of  pillows  against  the  shoulders 
and  pelvis,  the  patient  should  be  kept  off  the  wound,  otherwise  dis- 
charges will  quickly  soak  out  of  the  dressings,  and  the  drainage-tube 
will  irritate  the  wound. 

After-treatment. 

The  chief  points  here  are : 

1.  The  meeting  of  shock  after  a  prolonged  operation. 

*  If  such  plugging  has  to  be  made  use  of,  it  should  be  carried  out  effectively  and 
once  for  all,  otherwise  recurrent  bleeding  and  repeated  plugging  is  very  likely  to 
lead  to  cellulitis,  which  may  end  fatally,  to  say  nothing  of  the  painfulness  and  shock 
caused  by  the  repetition  of  the  plugging,  unle!<8  an  anaesthetic  is  given. 

t  If  the  kidney  has  contained  pus  or  other  fluid  tiie  tube  must  be  carried  well  into 
the  cavity  of  the  organ. 
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2.  Changing  of  the  dressing  at  sufficiently  frequent  intervals  at  first, 
according  to  the  amount  of  urine  and  blood  which  soak  through. 

3.  Gradual  shortening  of  the  drainage-tube  instead  of  entire  re- 
moval, especially  where  there  has  been  much  interference  with  the 
surrounding  parts,  or  where  pus,  etc.,  have  been  present  in  the 
kidney. 

4.  Avoidance  of  all  chills. 

5.  Appropriate  food,  mainly  the  blandest  fluids  in  regulated 
amounts,  especially  where  the  condition  of  the  other  kidney  is 
doubtful. 

Lastly,  it  may  be  pointed  out  that  the  after-histories  of  these  cases 
should  be  followed  up  most  carefully,  to  see  how  far  the  cure  remains 
a  complete  one ;  to  aid  this,  the  patient  should  pay  life-long  attention 
to  his  diet,  habits,  exercise,  etc. 

DifQculties  in  Nephro-Lithotomy. 

1.  An  insufficient  incision. 

2.  Abundant  fat — e.g.,  in  the  subcutaneous  tissues,  around  the 
kidney,  and  extra-peritoneal,  rendering  the  wound  very  deep. 

3.  Rigidity,  and  perhaps  thickening  of  the  muscles,  due  to  the 
irritJition  of  the  stone.  This  condition  was  present  in  a  very  marked 
degree  in  a  patient  from  whom  I  removed  the  smaller  calcium-oxalate 
calculus  (Fig.  103).  No  amount  of  anaesthetic  seemed  to  have  any 
effect  on  this  condition.  Fortunately  the  loin  was  a  thin  one,  and 
the  stone  very  obvious  on  reaching  the  pelvis. 

3.  Matting  of  the  parts  around  the  kidney,  rendering  it  difficult  to 
explore  this  organ,  its  different  parts  and  relations  exactl}'. 

4.  An  indurated  condition  of  the  kidney  itself  from  the  irritation 
of  a  stone. 

5.  A  stone  present  but  very  difficult  to  detect.  This  may  be  due  to 
(a)  The  small  size  of  the  stone,*  especially  if  it  is  in  a  calyx  or  com- 
bined with  a  very  indurated  kidney.  How  exceedingly  difficult,  in 
fact,  at  times,  impossible,  it  is  to  detect  a  stone,  even  of  fair  size,  is 
shown  by  a  case  published  by  Mr.  Morris,t  in  which  this  authority, 
with  all  his  exi)onence,  after  thoroughly  exploring  the  kidney, 
compressing  it  all  over  with  the  finger  and  thumb,  and  also  after 
puncturing  it,  failed  to  detect  a  stone  which  lay  in  a  hoUowed-out 
calyx.    Thougli  the  calculus  was  the  size  of  a  small  marble,  it  was  so 


*  Mr.  Ilawiinl  {L<incet,  183(5,  vol.  i.  p.  1112)  briefly  records  a  case  in  which  he  ex- 
plored llie  kidney  in  u  paiient  with  "  well-marked  symptoms  of  renal  calcnlti*  wanting;, 
however,  in  the  presence  of  haematuria."  Nothing  was  found,  but  the  patient  w;i< 
believed  to  have  passed  a  stone  about  three  months  later,  after  one  of  the  old  attack* 
of  pain.    Since  this  he  had  remained  well  up  to  the  time  of  the  re|>ort. 

t  Med.-Chir.  Tram.,  vol.  xlviii.  p.  69.  The  woo<icut  (p.  73)  shows  well  the  relation 
of  the  stone  to  the  surrounding  kidney. 
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Sickly  surrounded  by  kidney-tissue,  that,  even  after  the  removal  of 
Lhe  kidney,  the  position  of  the  stone  could  not  be  detected  by  press- 
ing on  the  kidney  with  the  fingers  as  it  lay  on  a  table.  The  patient 
made  a  good  recovery. 

(6)  A  sacculated  kidney,  into  one  of  which  sacculi  a  small  stone, 
may  fall  and  be  hard  to  find  (p.  617). 

6.  A  stone  on  the  anterior  surface  of  the  kidney,  especially  if  near 
the  entrance  of  the  vessels  (p.  617). 

7.  A  very  large  or  a  branching  stone.  Mere  size  does  not  neces- 
sarily create  difficulties  in  extraction,  though,  owing  to  the  changes 
entailed  in  the  kidneys,  the  general  health,  etc.,  by  the  long  duration 
of  a  calculus,  the  prognosis  is  rendered  very  much  less  favorable.  Thus, 
in  the  calculus  (Fig.  103)  weighing  473  grains,  or  very  nearly  an  ounce, 
the  very  bulk  of  the  stone  rendered  its  detection  easy  ;  it  was  readily 
loosened  from  the  much-dilated  pelvis  with  lithotomy-forceps.  A 
branched  calculus  presents,  of  course,  much  greater  difficulties.  Mr. 
Bennet  May*  has  published  an  excellent  instance  of  this  kind  in 
which  he  successfully  removed  a  very  large  somewhat  S-shaped 
caculus  from  a  man  aged  thirty-four,  with  symptoms  of  sixteen  years' 
duration.  Though  the  stone  weighed  473  grains,  and  was  three 
inches  long,  manipulation  failed  to  make  it  out  distinctly,  but  acu- 
puncture detected  it  at  once.  In  such  a  case  the  kidney  tissue  must 
be  incised  over  the  stone  and  the  wound  plugged  and  then  enlarged 
with  the  finger-nail.  If  the  surgeon  finds  that  he  cannot  dislodge  the 
first  end  of  the  stone  which  he  exposes,  he  should  either  divide  the 
stone  with  a  small  pair  of  cutting-bone  forceps,  or  expose  the  other 
end,  which  may  be  smaller. 

8.  A  stone  which  breaks  up  readily.  Another  condition  allied  in 
difficulty  is  where  a  calculous  deposit  rather  than  a  distinct  calculus 
is  present.  This  is  especially  grave,  as  the  deposit  here  will  usually 
be  phosphatic,  and  point  to  co-existing  pyo-nephrosis.  These  two 
conditions  are  best  met  by  a  sufficient  opening  into  the  kidney,  re- 
moving with  fine  forceps,  or  scoops,  every  particle  of  stone,  and  then 
thoroughly  washing  out  the  cavity  with  boracic  acid  solution  or 
Thompson's  fluid.f 

9.  Multiple  calculi,  as  in  the  case  at  p.  620. 

10.  A  very  mobile  kidney.  The  importance  of  having  an  assistant 
to  push  the  kidney  well  up  into  the  wound  has  already  been  insisted 
on.    It  is  essential  to  have  this  well  done  both  for  detection  of  the 

*  Clin.  Soe.  Trang.,  vol.  xvi.  p.  90.    The  calcnlns  is  well  figured  on  pi.  iv. 

t  Water,  4  oz. ;  glycerine,  4  oz. ;  Imrax,  2  oz.  To  be  diliite<l  with  water  to  1  in  10, 
or  1  in  4,  according  to  the  condition  of  the  part  syringed.  Solniions  of  carbolic  acid 
or  mercury  perchloride  Hhoiild  be  avoided  in  such  cases,  for  fear  of  irritation  or 
absorption. 
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Btone  and  for  its  removal,  in  order  to  avoid  needless  disturbance  of 
the  surrounding  parts. 

Mr.  May  Hue.  supra  cit.)  explains  the  remarkable  fact  that  UUlarg* 
stone  was  not  felt  when  the  kidney  was  thoroughly  exposed  hy  the 
tendency  of  this  organ  to  fall  forwards,  and  thus  embarxawingl; 
increase  the  deptli  of  the  woimd. 

Question  of  Nephrectomy  during  a  Nephro-lithotomy- 
In  several  uf  the  ahove  conditions  the  ijuetstion  of  the  advUahiluy  o! 
removal  of  the  kidney  will  arise,  <;.(■/.,  wliere  the  kidney  has  been  much 
handled  and  repeatedly  incised,  where  the  stone  is  large  and  braDched 
and  ilitlicult  of  removal,  where  many  stones  are  present,  or  when:  one 
is  present  and  very  friable,  where  the  kidney^  is  much  altered  lypji)- 
or  hydro-nephrosis,  and  finally  where  the  surgeon  is  certain  a  rtoM 
exist«<  but  cannot  find  it,  as  in  Mr.  Morris's  case  already  alluded  to  at 
p.  618. 

In  such  cases  tlie  surgeon  will  be  guided  by  the  age  of  the  patient; 
the  knowledge  he  possesses  as  to  the  condition  of  the  other  kid& 
(the  amount  of  urine,  the  percentage  of  urea,  etc.) ;  the  degree 
which  the  kidney  he  is  operating  on  has  been  disturbed  from  its  re' 
tions,  and  its  structure  interfered  with ;  the  amount  of  disease,  <j 
number  of  sacculi,  condition  of  pus  contained  in  them,  the  tLiwfti 
of  the  cortex,  etc.    When  the  surgeon  is  certain  from  the  history  aoi 
failure  of  previous  treatment  that  a  stone  exists  which  caiiDot 
found,  he  must  be  chiefly  guided  by  the  degree  to  which  life  hasb 
made  miserable.     Finally,  the  length  of  time  that  the  op 
nephro-lilhotomy  has  already  lasted,  and  the  condition  of  i       i 
must  be  taken  into  account.     Where  the  patient  is  young,  where 
other  kidney  is  healthy,  where  tlie  kidney  oi>erated  on  is  much  d 
aged  either  by  previous  disease  or  by  manipulation  adtleil  to  di 
where  several  stones  are  present,  nephrectomy  either  now,  or  a  111 
later,  is  indicated  ;  of  these  immediate  removal  of  the  kidney  is  pi 
erable  if  the  patient's  condition  admits  of  it* 


4 


*  A  ciue  which  han  rec^ntlv  lifen  under  mr  cure  illiulnite!)  well  many  of  the  nbon 
difficulties — vie.,  tnuliiplc  and  Urge  ciilcuii,  a  nioljile  kiilner,  iheqneKlion  of  nephi 
tumy  nrititng  during  nephru-lithtitomv,  and  the  forinaliuti  of  tiiiiltiple  calculi  in 
kidney  Mithuiit  Mym|)tuiu8.    In  Februitry,  188tS,  I  wus  iisked  by  Dr.  CTCiodhi.r(  t»i 
case  nf  pnibable  rensil  calculus-     The  boy,  sjjed  fifteen,  hud  l>een  ndnnued  willi 
doniitial  pain  and  grating  of  an  indistinct  and  delioiiie  nature  in  the  left  reiiril  rcK< 
ThiH  kidney  was  »lii;hlly  eiiliirgtHJ.     When  a^^ked   to   liH'nlixe  his  pain,  the  (aticnt 
|>i>inieil  til  the  region  of  ihe  left  kidney  mid  the  If/l  luin,     This  kidney  beiiii;  exjtkml 
Was  liiiuid  to  be  Dccujiied  by  irregular  tiixlLiliited  m."»sf«eH.    A  liHrt-lip  pin  si 
on  and  between  calcnii.     The  kiilney  l>eing  inci.sed,  h<t^<t  «>f  c»lcnli.  couipDrel 
to  a  gravel-]nl,  were  found  in  the  calyces  and  pelvis,  the  chief  nests  l>eingatlhe  \i\i\ 
and  luwer  extremiites.    The  fornier  of  these,  lying  ok  ihey  did  high  up  under  ibt  ti 
gave  nnicli  trunble.    Tu  gel  ttt  itietn  ibe  kidney-liMue  was  again  scraped  tlinuj 
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Causes  of  Death  after  Nephro-lithotomy.— Very  few  unBuc- 
cessful  cases  have  be«^ii  piililif^hcd ;  tlic  following  appear  to  be  most 
prubnble  causes  of  aftcr-troublc  : 

1.  HiPmorrhage.  If  it  has  lifen  thoujilit  needful  to  incise  the  kid- 
neys freely,  and  the  bleeding  lias  been  lirn-sted  with  dillicully  after 
imperfect  and  repeated  {ilugginp,  it  may  re;idily  bring  on 

2.  Cellulitis.  Other  cause!*  of  this  will  be  found  in  much  disturb- 
ance of  the  wound  or  fingering  V)y  many  hands.    Sepsis. 

3.  Uraemia,  if  the  other  kidney  h  the  eite  nf  calculous  disease  or 
tliaorganizetl.  This  was  chietly  the  cause  of  dcatli  in  the  case  in  which 
I  removed  the  large  etonc  ( Fig.  103).  The  patient  was  a  solicitor,  aged 
fifty-eight,  of  sedentary  life,  and  gouty  hiptory,  who  had  sufTered  from 
attacks  of  right  renal  colic  ofl  and  on  for  upwards  of  thirty  years,  these 
attacks  becoming  increasingly  fierce  for  the  jirevious  six  months. 
Occasionally  he  Imd  had  slight  pain  on  the  left  .side,  and  on  the 
morning  fixed  for  the  operation  he  passed  two  small  fawn-co!ored 
calculi  of  lithic  acid  and  lithates.  These  were  quite  insufficient  to 
account  for  all  his  Buffering,  and  as  prolonged  and  careful  treatment 
had  entirely  failed,  and  as  his  "  life  was  not  worth  having  at  the  price," 
the  operation  was  proceeded  with,  and  the  huge  renal  calculus  figured 
below  removed.  This  was  aflFected  with  the  utmost  ease,  as  tJie  slone, 
from  it?  size  and  hardness,  was  readily  detected  occupying  the  dis- 
tended pelvis  of  the  kidney.  A  profuse  jet  of  venous  blood  followed 
its  removal  with  lithotomy  forceps,  after  it  had  been  loosened  by  a 
scooping  movement  of  the  finger.  The  ha-morrhage  was  at  once 
arrested  by  sponge-pressure  kept  up  for  a  few  minutes.   All  went  well 

directly  i>ver  iheni,  and  many  cifllieni  llms  renclicd.   Tlii"  cliiH  (Jiflirully  ofilie  opent- 

tion,  in  uJdilion  lo  llie  ntitnljer  nft^tfines,  was  the  gr«n1  ninhility  of  ihf  kidney,  tliniigli 

thiit  iir^iin  woh  well  putdicd  up  from  tlic-  front.     The  cmdiiinn  wiis  perhnps  due  to  the 

^alnioit  entire  absence  of  surrounding  fnt.   When  I  realizwi  the  condition  of  the  kidney, 

!  expressed  myself  in  favor  of  nephrectomy,  ils  the  urgnn  wiui  almost  uselpiw,  as  the 

Conea  were  80  nnmeroii«,  and  w  n  prolonf^ed  attempt  iit  rcm'>vid  would  produce  more 

liock  in  io  weakly  a  subject.  One  or  two  Ie9.s  important  points  in  favor  of  msplirectomy 

rere  llie   mobiliiy  of  the  kidney  and   entire  alit>etire  of  ndiiesionN.     Dr.  G<HKtli:irt's 

Urtintiel  wtw,  however,  nj;nin»t  thin  step,  owing  lo  the  unirili  percenliige  of  iiren — tlii."! 

Iiad  never  t>een  above  1,2  per  cent.,  nnd  often  leiw.     I  aL-uordingly  cmitinued;  when 

jrty-gix  mlctill  hnd  lioen  removed,  and  (he  o(H;ration  hiid   liiMtod  lliree  qunrtore  of  an 

liour,  the  pul«e  failed  eo  oniinoutily  thitt  I  wiis  (Jhl^^•ed  to  detiiHt.     Very  little  blotKj 

F-cM-aiieil  ns  long  an  the  opening  wns  plugged  with    ihe  finger,  hut  considenihle  ooiing 

followrti  ns  the  finger  brought  out  the  stones.    The  patient  never  rallied  well,  mid  died 

three  bourn  and  a  half  after  (be  ofwralion.    Ponl-mnrtrm  ;  There  wan  a  little  etx:hymo«is 

■round  the  left  kidney;  it  Rtill  contained  cnlculi  at  ils  upper  nn<l  lower  parts.    The 

n'pAf  kidney,  of  which  the  b<\v  lind  never  complained,  also  coiitiiined  n  Inr^e  number  of 

B(one«<.     Ita  anbxtsnee,  though  murli  wnBted.  Ntill  rontnined  a  fairntnoiint  of  ttecretJng 

tul«tance.     The  condition  of  the  opposite  kidney  ilius  ni>U(>dnnily  justified  my  oJd 

friend'M  opinion. 
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for  the  first  week,  save  for  persistent  oxaluria,  which  no  treatment, 
coult!  remove.     The  [latient  was  able  to  sit  up  and  read  ;  appetite 
tunitj*!,  :iiid  tlie  \vuuu<l  was  healing  well.     On  the  sixth  Jay  ii  chnnt'c' 
for  the  vv<»rse  st-t  in,  first  nuich  HatulfUi-.t^  and  imusea,  then  con^Uiiit 
restlessness,  followed  by  coma,  ending  in  death  on  the  morning  of  tlie 
eighth  day.     I  cannot  doubt  that  the  opposite  kidney  was  here  also 
the  seat  of  stone,  and  its  tissue  too  nmch  impaired  to  admit  of  recov- 

FiQ.  103. 


The  larp-iT  rnlonhis  Is  the  I'lic  mentioned  berv  in  the  lexl.    U  wtlglied  17)1  grs..  and  cor 
Of  lltlilc  Mrld  and  lllJiHles.    The  muln  hi«s»  lay  in  the  dilnled  pelvl^,  the  prwetsses  flltwl  into  1 
oiilyi'i's.    The  umiilliT  PBlrulns.  I'ouijiowd  fhU'dy  at  oxnliitiw,  was  Rucvesihilljr  rem<ife<1  tmm  t^ 
)intii-nt  ngiMl  twi-nt}-riiiir.   Ii  weigliod  A2^r<>.  Tliu  (wo  nrv  pood  instiiDcei of  vihui  nu|fhru-UtbolJ 
(juiy  can,  and  wlint  it  cnnnul,  do  wttliout  gnivu  rislts. 


ery,  thtuigh   I  wa^  unable  to  obtain  a  post-mortem  exnniinntion 
verify  this.     I  should   add  that  the  urine  in  this  patient  liefore  th« 
operation  was  aci<l,  of  >-]^.  gr.  1018,  and   without  sugar  or  Hlbtiniec 
The  quantity  passed  was  natural,  and  the  urea  sometimes  normal 
Bometimt's  sJighth'  deficient. 

Dr.  Whii>hani  and  Mr.  Haward*  have  recorded  a  case  in  a  patiei 
about  the  same  age  as  my  own — viz.j  fifty-six — who  had  for  "sever 
years  "  been  troubled  with  "  gravel."  Tlie  pymptMuis  here  were  chicfl) 
indicative  of  calculous  mit'chicf  in  the  left  kidney,  but  there  w;i3  some 
tenderness  on  the  right  sidi;  as  well.  Tlie  urine  here  was  lOtXJ  sp.  gr., 
alkaline,  and  containing  pus.  The  let't  kidney  was  explorvU.  an^ 
found  ill  a  state  of  pyo-nephroHis,  no  calculus  was  found,  but  a  otjpi*^ 
ous  discharge  of  pus  took  place  soon  afterwards,  giving  great  relief 
The  patient  a  little  later  again  lost  ground,  and  the  wound  was  Uiot 
oijghly  ex[df>rpd  a  sucond  time,  but  the  patient  sank  a  few  h"  r| 

this,  a  mrinth   after  the  first  operation.     The  left  kidney  p'  sj 

muoh  dilated  in  its  upper  part,  and  communicated  with  a  large  per 

•  CUn.Soc  TVana.,  vol.  XT,  p.  1*J3. 
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nephritic  abscess.  The  right  kidney  contained  a  large  branching 
calculus. 

Both  this  case  and  my  second  one  point  urgently  to  the  importance 
of  surgeons  being  permitted  to  explore  earlier  in  such  cases. 

4.  Septicajmia.  This  condition  may  be  induced  by  the  wound 
"becoming  foul,  a  complication  which  can  always  be  prevented  after 
Temoval  of  small  stones  from  healthy  kidneys.  But  where  pyo- 
nephrosis exists,  it  may  be  impossible  to  keep  the  wound  sweet  from 
the  first.  And  it  is  to  be  noted  that  septicaemia  may  occur  after  a 
nephro-lithotomy,  successful  as  far  as  the  removal  of  the  stone  goes, 
after  a  considerable  interval,  where  pyo-nephrosis  coexists.  This  is 
an  additional  reason  for  carefully  considering  the  advisability  of  per- 
forming nephrectomy  in  such  cases. 

Dr.  Shepherd,  of  Montreal,  has  published*  a  very  interesting 
instance  of  this  kind.  Nephro-lithotomy  was  performed  in  a  patient 
aged  twenty-six,  who  had  suffered  from  symptoms  of  stone  for  seven 
years,  with  no  tumor,  and  pus  in  the  urine  varying  from  a  small  trace 
to  25  per  cent.  An  enormous,  unbreakable  stone  of  triple  phosphate 
was  removed  with  much  difficulty  from  the  left  kidney.  It  weighed 
4  ozs.  and  7  drs.,  and  measured  3J  inches  in  length  and  9  inches  in 
circumference.  The  tissue  of  the  lower  part  of  the  kidney  exposed 
seemed  healthy,  and  no  pus  being  evacuated  it  was  thought  best  not 
to  remove  the  organ.  The  wound  continued  to  discharge  pus,  and 
the  temperature  varied  correspondingly  for  three  months  and  a  half 
afler  the  operation,  when  septicfemia  set  in  and  proved  fatal.  The 
autopsy  showed  that  the  upper  part  of  the  kidney,  which  was  not  ex- 
jKJsed,  consisted  of  large  communicating  sacs,  containing  over  10  ozs. 
of  foetid  pus,  and  a  number  of  irregular  branched  calculi.  Dr.  Shep- 
herd points  out  that  the  fatal  septicaemia  was  undoubtedly  due  to 
these  abscesses,  showing  the  need  of  thorough  exploration  in  all  cases 
where  a  large  stone  has  set  up  grave  changes,  and  of  extirpation  in 
most  of  them. 

NEPHRECTOMY. 
Indications. 

i.  Cases  of  strumous  pyelitis  or  pyo-nephrosis  explored  previously 
and  drained  by  nephrotomy,  but  in  which  a  sinus  and  discharge  per- 
sists. Here  the  kidney  should  be  removed  when  the  following  con- 
ditions are  favorable — viz.,  the  age  and  strength  of  the  patient,  the 
absence  of  visceral  infection,  tubercular  or  lardaceous,  and,  if  possible, 
a  date  not  too  long  deferred,  for  the  additional  reason  that  the  kidney 
will  be  increasingly  matted  down  and  difficult  of  removal,  while  its 
fellow  may  have  become  involved  in  the  disease. 

*  NewYurkMed.  A«p»,  April  23, 1887 ;  AnnaU  of  Surgery,  ■vo\  vi.,  August,  1887,  p. 
185.    Tiie  condition  of  the  opposite  kidney  is  not  mentioned. 
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ii.  Calculous  pyelitis  or  pyo-nephrosis,  where  the  kidney  is  destroyed 
by  long  formation  of  calculi  and  consequent  suppuration,  where  tlve 
numerous  calculi  exist  with  sacculation  of  the  kidney,  or  where  a  hrj- 
and  branching  calculus  is  so  imbedded  as  to  resist  removal.  Tin-r 
indications  for  nephrectomy  have  been  already  considered  under  tlu 
heading  Nephro-lithotomy  (p.  02O),a9  it  is  during  the  perfoniianw  uf 
this  oj>eratitjn  that  the  question  of  removing  the  kidney  for  tlie  above 
conditions  will  arise.* 

iii.  A  kidney  the  site  of  hydro-nephrosis,  and   resisting  repeatol 
lumbar  aspirations,  and  later  on  nephrotomy  and  suture  of  the  CT?t-  ■ 
margins  to  tlie  edges  of  the  wound,  and  aseptic  drainage.    OceaaVm- 
ally  repeated  aspirations  are  suflicient,  as  in  Mr.  CrofL'sf  case,  in  vrliich 
eight  aspirations  (through  the  lumbar  region)  within  four  months. l»"i 
tween  three  and  four  pints  being  withdrawn  each  time.  siiffirodM^ 
cure  a  hydro-nephrosis  in  a  boy  aged  twelve.     It  is  noteworthy  thul  ^ 
the  case  was  distinctly  traumatic  in  origin  and  that  the  last  fluid  with- 
drawn contained  a  very  large  amount  of  albumen. 

In  deciding  here  between  nephrotomy  followed  by  drainage,  nftff 
suturing  the  Siic  to  tlie  wound-edges,  and  nephrectomy,  tlie  suiprottj 
will  bo  guided  mainly  by  the  time  that  the  cjise  has  lasted,  theajre  and] 
health  of  the  imtient,  and  the  condition  of  the  other  kidney.    Outhi 
one  hand,  Mr.  MorrisJ  writes  thus  of  drainage:  "This  practice  ha 
been  very  successful,  and  ought  certainly  to  be  adopted  when  uspiifrl 
tion  fails  and  before  nephrectomy  is  dreamt  of.     Of  seventeen  cuaaj 
collected  l)y  Stiiples,§  all  recovered,  thougli,  in  more  than  halfofthei! 
it  is  stated  that  a  fistula  in  the  loin  was  formed.   In  a  few  cases  a  ixm 
plete  cure  will  l)e  etlectcd,  and  the  wound  will  quite  close.    Id  nwn 
cases,  however,  a  fistula  must  be  expected  ;  but  the  fistula  gives  lit 
inconvenience  to  a  person  of  ordinary  intelligence  and  patience." 
Morris  gives  three  cases  in  support  of  this  opinion,  two  of  whom  we 
certiiinly  leading  very  active  and  useful  lives. 

On  the  other  hand,  some  authorities — e.g.,  Mr.  Barker|| — thinl 
much  less  highly  of  drainage.    "  Free  drainage  of  hydro-nephToeis 

*  The  above  ctmililiuiiH  aire  put  first,  tin  it  i»  their  frequency  wnd  the  kIow,  Int  I 
evitnlile  destruction  of  the  kiilneys  which  I  hey  bring  hIhuiI  llial  niske  thiMn  the 
frequtJiit  imlieaiiona  for  nephrectoniy.     In  fm-t,  it  is  urobahle  tlmt   further  <xp*rif 
will  xhow  lliat  exiirpiitioii  uf  the  kidney  iH  chiefly  called  for  in  such  iaflamiiulorrar 
9ii[ipMrating  oonciitioni^  iiiid  for  new  frnjwihei  in  their  early  stage. 

t  Clin.  .Soc.  Trans  ,  vt>l.  xiv.  p.  107, 

X  Surtf.  Di*.  of  the  Kidnry,  p.  323.     Dr.  Weir,  of  New  York  [Annala  of  • 
April,  1885),  implies  that  Billroth  t"  Uelier  Kierenexstirpation,"  Tf'i>n  3f«£. 
No6.  24,  2o,  2U,  1884)  h  in  fuvfr  of  dminage  in  lhe*»e  awe*  in  preference  lo  i 
tonty. 

2  Joum,  Amer.  Jlfrc/.  AmtK ,  April,  18S4. 

U  Diet,  of  iSury.,  vol.  i.  p.  7t)l. 
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not  much  more  successful  than  aspiration,  and  is  not  devoid  of  risks. 
Of  course  a  large  sac  will  be  in  a  better  position  to  contract  if  freely 
and  continuously  drained  than  if  only  occasionally  emptied.  But  the 
time  consumjed  in  the  process  is  usually  very  great,  and  the  patient 
often  suffers  great  distress  from  the  process  of  drainage,  and  the 
necessity,  lasting  for  months,  for  constantly  changing  the  wet  dress- 
ings. Again,  there  is  always  the  risk  of  suppuration  in  the  sac,  with 
consequent  septic  infection."  Mr.  Barker  is,  therefore,  inclined  towards 
nephrectomy  at  once,  or,  at  all  events,  after  a  sufficiently  free  but  short 
drainage. 

From  observation  of  two  cases  in  which  incision  and  drainage  had 
been  made  use  of,  I  should  quite  agree  with  Mr.  B  irker,  especially 
when  the  patient  is  young  and  the  case  is  at  a  standstill  after  about 
two  months  of  drainage.  Mr.  Morris  evidently  considers  tliat  the 
troubles  of  a  renal  fistula  can  be  met  by  the  permanent  wearing  of  a 
lumbar  urinal.*  I  would  submit  that  in  hospital  patients,  certainly, 
this  will  meet  the  case  very  imperfectly.  It  will  too  often  be  neglected 
and  laid  aside,  especially  by  young  patients,  leading  to  an  eczematous 
raw  area  round  the  sinus,  which  itself,  in  one  case  I  saw,  contained 
foul  phosphatic  material.  Where,  therefore,  the  patients  are  young, 
with  every  prospect  of  a  long  and  active  life  before  them,  where  about 
two  months'  drainage  have  failed  to  bring  about  any  considerable 
alteration  in  the  amount  escaping,  and  where  the  fluid  thus  coming 
away  contains  but  a  small  amount  of  urine,  and  where  there  is  evi- 
dence that  the  other  kidney  is  competent,  I  think  an  attempt  should 
be  made  to  extirpate  from  the  loin  the  cyst  and  remaining  kidney 
tissue,  before  it  has  become  more  firmly  matted  to  the  surrounding 
parts.t 

iv.  Certain  cases  of  malignant  disease.  These  fall  into  two  groups, 
which  must  be  looked  at  separately  from  an  operative  point  of  view. 
One  group,  the  mrconiaUi,  occur  in  children  before  ten,  usually  much 
earlier,  before  five.  In  such  cases,  the  risks  of  immediate  death  from  • 
shock,  aided  often  by  peritonitis,  of  early  recurrence,  or  of  death  from 
secondary  deposits  elsewhere,  should  be  put  clearly  before  the  parents, 
together  with  the  certainty  of  an  early  death  if  the  growth-  is  loft. 

The  other  group,  the  carclnomnta,  occurs  usually  in  patients  past 
middle  age.    Here  the  surgeon  will  be  aided  by  the  power  of  the  pa- 


*  As  made  by  Mnw  &  Thompson. 
>  t  The  very  high  mortality  met  witl>  previously  in  nephrectomy  for  liydro-nephrosis 
— Dr.  Staplet)  iloe.  supra  eit)  gives  twenty-one  ca.ses,  of  which  seventeen  were  treated 
by  laparotomy  with  eleven  deaths,  and  three  by  the  lumbar  incision  with  one  death — is 
mainly  due  to  extraction  of  large  kidneys  without  previous  drainage,  and  perhaps  in 
some  measure  to  the  errors  in  diagnosis,  by  which,  in  several  instances,  this  condition 
was  taken  to  be  an  ovarian  cyst. 

40 


G26 


OPERATIONS  ON   THE  ABDOMEN, 


tients  themselves  to  come  to  a  deciaion  after  the  risks  have  been  fuUjrj 
explained  to  theDi. 

In  either  cnee,  an  operation  should  only  be  ]ierformL'd  in  an  earljrj 
stage,  while  the  growth  is  etill  internal  to  the  capsule,  and  while  {\i^ 
strength,  health,  and  condition  of  the  \i8cera  are  satisfactory.  (>n  thi 
other  hand,  where  the  history  makes  it  probalde  that  the  jrniTrth  ha 
got  beyond  the  earlier  stage,  when   there  is  any  extension  to  tljftj 
lumlNir  glands  «tr  other  viscera,  when  there  is  nausea,  emaciatiim,or«j 
tempera  lure  inclined  to  fall,  the  time  for  operation  has  gone  by.   80^1 
t«x>,  any  ascites  or  u>dema  of  the  lower  liml)  are  absolute  coutra-indi>l 
coitions.     With  regard  to  the  fretjuency  of  secondary  de|K)sit9,  it  ul 
very  noteworthy  that  Dr.  Dickinson*  found  these  to  be  present  Id  ndj 
fewer  than  15  out  of  19  cases  of  malignant  disease  of  the  kidney  in  | 
which  post-mortem  examinations  were  made*    This  seems  at  first] 
sight  a  most  serious  objectioii  to  nephrectomy  in  malignant  diwase 
of  the  kidney,  but  it  only  strengthens,  ver>'  decisively,  the  argumeui j 
in  favor  of  early  oju-rations,  while  these  growths  are  small,  at  whithj 
time,  more«tvcr,  they  can  be  successfully  attacked  throui;h  a  lunil« 
incision  sufficiently  enlarged  by  the  steps  given  at  p.  631,  or  by  ou 
made  anteriorly,  as  in  the  case  quoted  at  p.  038. 

A  rec'fut  writer  on  the  subject  of  malignant  diseasef  thus  speaks  flt| 
the  question  of  operation  in  these  cases: 

"  The  death-rate  on  the  total  number  of  cases  is  enormously  \u 
more  than  GO  per  cent.,  for  carcinoma  more  than  71  jier  cent.  Nonli 
I  think  that  a  study  of  the  causes  of  death,  whether  made  from 
paper  of  Gross  or  from  the  reports  of  the  indindual  cases,  will  lea 
to  the  opinion  that  there  is  a  reasonable  j>rospect  of  largely  diiuii 
ishing  it,  unless  the  diagnosiis  nf  the  disease  can  be  made  at  a  mue 
earlier  period  than  it  has  been  hitherto. 

"  The  8ucce8sf\d  cases  are,  I  am  sorry  to  say,  much  more  easily 
posed  of  J  ....  For  the  operations  for  sarcoma  (from  which  fourtf 
survived^  ....  we  niay  count  two  complete  cures  in  the  total  iii 
ber  of  cases.   It  is  interesting  ttJ  observe  that  not  one  instance  of  care, 
or  even  of  long  relief,  is  recorded  in  the  cases  of  children. 

♦  Di*  of  the  Ki  'tury,  and  Urinary  Deranfftmenii. 

t  Rotlin,  Oper.Surg.  of  Mulii/.  Dit^  p.  254, 

X  Mr.  Builiti,  quoting  in  detail  from  Prof.  Gross  {Amfr.  Joum.  Mrd.  SeL,Jit 
1R85),  tlius  H|iecifies  the  results  in  tlie  cnwsof  the  fourteen  aiirvisors:  "On*  «lipl  nfl 
unknown  caue>e;  one  vruH  living  wiih  recurrence  al  llie  end  of  four  month;:  mid 
died  iif  the  disetue  in  fi-oni  live  toeightcen  ntonths  of  the  o|K.-mtiun :  two  were  hot  (if 
of;  anil  live  were  alive  ami  well  al  the  end  of  lievenleen,  Iwentv-iwo,  twenly-thr 
ihirljr-five  iiionllin,  and  Jive  yeai-<*.  Tin-  thirty-five  Djonlhs  mny  fairly  be  Btretclieil 
lhre«  yettri*,  bo  that  we  can  count  two  comi>lete  cures  in  the  total  number  of  c:ite»." 
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"  The  results  of  the  operations  for  carcinoma  are  even  worse  than 
those  for  sarcoma.*  .... 

"  Of  the  eighteen  persons,  therefore,  who  recovered  from  the  opera- 
tion, only  two  can  be  regarded  as  cured ;  for  only  two,  both  of  whom 
had  suffered  from  sarcoma,  were  alive  and  well  at  the  end  of  three 
years  after  the  operation." 

The  following  conclusions  are  thus  drawn  by  Mr.  Butlin : 

"  Nephrectomy  for  the  removal  of  carcinoma  has  been  so  fatal  and 
so  thoroughly  unsuccessful  that  the  results  do  not  appear  to  justify  a 
continued  trial  of  the  operation. 

"  Nephrectomy  for  the  removal  of  sarcomatous  kidney  in  children 
has  not  been  so  fatal  as  for  carcinoma  in  adults;  but  not  one  thor- 
oughly successful  result  can  be  claimed,  and  it  is  probable  that  the 
operation  will  fall  into  disrepute. 

"  Nephrectomy  for  sarcoma  of  the  kidney  in  adults  has  hitherto 
afforded  the  best  results,  but  the  successful  cases  are  so  few,  and  the 
mortality  is  so  large,  that  the  operation  is  not  likely  to  find  favor  in 
the  eyes  of  either  surgeons  or  their  patients." 

The  main  point  with  regard  to  future  treatment  here  appears  to  me 
to  be  this,  that  when  a  case  shows  signs  of  renal  malignant  disease — 
viz.,  a  steadily  growing  swelling  in  the  position  of  the  kidney,  with 
perhaps  haemorrhage  and  pain — the  doubt  should  be  early  cleared  up 
by  an  exploratory  lumbar  incision,  to  be  converted,  if  need  be,  into 
one  for  nephrectomy  by  the  additional  incisions  given  at  p.  631.  For 
such  cases  alone,  in  their  early  stage,  will  the  wise  surgeon  be  at  all 
inclined  to  urge  an  operation. 

Where  the  growth  is  already  larger,  and  the  patient  or  his  friends 
are  left,  as  they  should  be,  to  decide  the  matter  after  this  has  been 
explained  in  all  its  bearings,  the  surgeon  may  be  asked  as  to  what  resi- 
due of  life  may  be  expected  if  no  operation  is  performed.  In  answer 
to  this  question,  it  will  be  useful  to  remember  that  Dr.  Roberts  gives 
2i  years  as  the  average  duration  of  life,  without  operation,  in  adults. 
Dr.  Fagge,  speaking  of  carcinoma  in  adults,  states  that  the  average 
duration  of  life  is  "  probably  from  6  months  to  2  years  after  the  first 
appearance  of  symptoms." 

V.  Certain  cases  of  injury.  These  are  very  rare,  and  fall  into  the 
following  groups : 

(a)  Where  an  injured  kidney  protrudes  from  a  wound  of  the  ab- 
domen, usually  the  loin. 

(6)  In  some  cases  of  non-penetrating  wound  of  the  kidney,  as  when 
it  is  ruptured  from  a  fall  or  blow. 

*  '•  Four  patients  recovered  from  the  operation,  of  whom  two  died  of  secondary 
growths  within  two  months  of  their  recovery ;  one  was  alive  and  well  at  the  end  of 
two  months,  the  other  at  the  end  of  thirteen  montlis." 
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(1)  Where  there  is  hirmaturia  which  does  uot  yield  to  treutnient* 
the  bleeding  being  well  nmrked,  or  latent  nnd  insidious,  giving  eri- 
donee  indirecUy  of  its  existence,  by  the  increasing?  pallor,  the  fiuling] 
pulse,  impending  8yncoi)e,  nnd  perhaps  swelling  in  the  loin. 

(2)  Later  on,  when  the  injured  kidney  is  setting  up  serious  sappa--] 
ration,  which  does  not  yield  to  nejjhrotomy  iind  drainage,  or  where, 
during  an  exploratory  nephrotomy,  the  injury  to  the  kidney  is  foutid 
to  be  very  severe,  e.g.,  a  transverse  rent. 

(3)  For  ruptured  ureter.     Mr.  Barker  has  recordedf  a  most  gu> . 
cessful  case,  in  which,  after  other  treatment  had  failed,  he  removed  a 
kidney  three  months  after  the  rupture.    The  child,  aged  three  aid 
a  half,  had  been  run  over,  but  beyond  some  bruising  and  onesnisll 
clot  passed  there  was  nothing  to  point  to  injury  of  the  urinary  tract. 
Having  left  the  hospital  in  a  fortniglit,  apparently  convalescent,  h« 
was,  a  few  days  later,  admitted  with  a  Huctuating  swelling  in  the  right  i 
loin.     This  increasing,  was  aspirated,  the  Huid  yielding  1  per  cent. 4] 
ureu.     The  swelling  was  subse<]uenlly  drained,  and  the  drainage<tul* 
becoming  blocked  with  ]>h(»sphatie  deposits,  and  thus  causing  a  good^ 
deal  of  constitutional   di.sturbance,  the    kidney   was  removj-d.    U 
proved  to  he  healthy,  the  ureter  being  torn  across  just  below  it. 

(c)  Penetrating  wounds. 

Very  rarely  indeed  nephrotomy  may  be  called  for  here  wb«ii 
Ijjrmorrhage  does  not  yield  to  treatment  aided  by  exploratioo  ad 
plugging. 

When   a   urinary   fi.stula  persists  after  such  a  wound  in 
cases — f.if.,  when  the  other  kidney  is  healthy. 

(f/)  Gunshot  wounds. 

Owing  to  the  increase  of  revolver-injuries  and  recent  advances  il 
abdominal  surgery,  this  matt'cr  ha.s  lately  received  much  attentioi 

Whether  in  civil  or  military  practice,  gunshot  wounds  of  tl 
kidney  are  only  too  likely  to  be  complicated  with  injuries  of  the  intc 


*  In  Mr.  Rtfwdon's  cai^e  {lot.  infra  cit.)  nephrectomy  was  performwl  for  hvmorrhftgt 
after  ai>  injury,  but  at  rathor  a  later  Ante—r.ri,  on  the  seventeenth  day  after  Uie  fiiU— 
to  prevent  lilood  from  entering  the  bhuJder  nntS  increiiKing  the  acute  cystitis  prsrau 
Here  the  litpmnluria  had  diiiiiiiitihed  nt  lirst,  and  UieD  subseqaenily  increatied. 

t  LnnfW,  January  17,  1885. 

I  Am  migiit  he  expected,  Anierit-in  surgeons  ii;ive  not  been  alow  to  avail  thesiaelf 
of  their  iJi>[mrlunile».  I'mf.  Nnncnile  (,4nnn/«  of  Suryrry,  June,  1887,  p.  480)  »uk 
ihiit  when*  the  rcnnl  or  splenic  iirtery  in  cut  hy  u  huliel,  the  visciis  should  be  remot* 
«s  gim^jrene  is  inevitable.  He  further  xlute*  that  Dr.  Keen  hsj«  removed  a  kidoer  I 
unoontrnniUilu  Iitemorrliiige  following  jtunsliot  injury.  Dr.  Parken  {loe.  tupni 
Novetrilier,  18S7,  p  STJIJ,  in  a  cnm«  of  btdlet-wonnd  of  the  nlxlomen,  having  wool 
live  perfomlions  of  the  intestine,  Coum!  that  the  left  kidney  was  performed, 
litrmorrliftge  wiw  very  slight  at  thin  time.  Affer  duinu;  well  fur  twenty-four  Ko 
the  patieut  began  suddenly  to  fail,  and  died  pollwpscd  from  ha^morrhnge  from 
kidney.    Dr  Parkes  regretted  that  he  had  uoi  performed  nephreeiomf . 
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tines,  liver,  and  (<pine.  When  in  the  course  of  an  exploratory  opera- 
tion in  the  case  of  a  gunshot  wound  of  the  abdomen,  the  kidney  is 
found  to  be  the  seat  of  lueniorrhage,  uncontrollable  by  other  means, 
nephrectomy  should  be  jx'rfornied. 

(e)  In  a  few  cases  of  nephrorraphy. 

Where,  after  nephrorra|ihy,  the  mobility  of  the  kidney  is  not  much 
diminished,  still  less  abtditilu'd  ;  where  tliere  is  much  real  pain, 
nausea,  inability  to  carry  out  the  duties  of  life,  nephrectomy  may  be 
resorted  to  if  the  condition  of  the  opposite  kidney  admits  of  it.  In  a 
email  class  of  cases  neplirorraphy  will  be  found  to  fail,  owin;^  to  the 
intervention  of  organic  disease,  as  in  the  ixistanoe  given  at  p.  G44. 

Operations. 

Three  will  be  described  here. 

A.  Through  the  Lumbar  Region. 

B.  Through  the  Abdominal  Wall  and  the  Peritoneum  as 
well. 

(a)  By  an  incision  at  the  outer  edge  of  the  rectus. 
(h)  IJy  one  in  the  linea  aliia. 

C.  Through  the  Abdominal  Wall,  without  opening  the 
Peritoneum. 

Thc.ic  methods  are  compared  at  p.  639. 

A.  Lumbar  Nephrectomy. 

Operation. 

Till"  position*  of  the  patient  and  the  earlier  steps  are  much  a9  those 
already  given  in  Uie  account  of  Nepbro-lithotora)',  p.  614. 

When  the  lumbar  fascia  has  l>ei'n  slit  up  and  the  fat  around  the 
kidney  torn  tbi-ouph,  this  nrpan  shouM  be  well  thrust  up  by  an 
assistant  making  careful,  steady  pressure  with  hi.s  fist  against  the 
abdominal  wall:  the  wound  being  now  widely  dilated  with  re- 
tractors, the  surgeon  exananes  the  kidney,  and  has  next  to  decide  on 
three  points : 

(1)  Is  removal  required  ?t 

(2)  Will  more  room  be  wanted?  If  so,  the  incision  already  made 
slightly  oblique  and  about  i  inch  below  the  twelfth  rib,  should  be 

*  AHditionHl  care  should  b^  Inken  to  »ij»en  otit  the  spact'  betwpfn  llie  Insl  rib  nod 
the  crestt  of  the  ilium  by  ihe  nrniii^f^itieiil  of  (>illows  midernealb  ihe  Iniu,  nixi  jtre- 
rittiltons  niirnl  lie  taken  here  to  avoid  Hhock — r.^.,  tiandiigiiig  tlie  lind)H  in  oiiiloii-wool, 
li.ivJTig  only  the  site  of  tlie  wound  ex(io»etl,  keeping  tbe  hi^.'id  Juw,  liuving  injei'iions 
of  brandy  or  wliii^ky  ready,  and  giving  ether  instead  of  chloroform.  If  the  condition 
of  the  pationl  In  Jow,  the  f*pray  had  belter  l>e  dlMjietiwd  with,  iind  an  iissixlani  Inld  off 
to  ocf^»innally  irrignle  tJie  wound  with  a  (K^luti(ln  of  niercnry  [jiTchloride,  glycorine, 
and  water  (1  in  lOUO). 

t  Thid  qnestion  has  already  bewi  albiduf!  to  in  the  cu^e  of  a  «triimoiig  ki<!iiey  in- 
oiRed  and  drained  (p.  623l;  in  tbnt  (»f  a  kidney  nmoh  d.nmn^ed  by  one  or  more 
cnlctiii.  under  the  subject  of  Nephrolithotomy  (p.  020)]  and  in  the  caBe  of  liydro. 
nephrosis  'p.  624). 
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convertetl  into  a  T-shaped  one  by  another  made  downwards  from  its 
centre,  or  at  its  posterior  extremity,  along  the  outrr  edjre  of  the' 
quadratus  lumborum.     Additional  room  may  also  be  g:iined  by  nn 
assistant  slipping  his  hand  under  the  lower  ribs  and  drawing  them 
forcibly  upwards. 

(3)  Is  the  kidney  firndy  matted  down  or  no?  If  tliere  has  been  no' 
surrounding  inflammation,  the  extra-perit<inenl  fat,  the  peritoneum,! 
and  <!olon  will  be  readily  separated  by  the  finger  working  cloee  tQJ 
the  kidney  until  the  pelvis  and  vessels  are  reached.  But  if  inflam- 
mation has  caused  firm  adhesion  and  matting  down  of  the  kidney  to] 
adjacent  parts,  the  altered  fat  and  thickenecl  and  adherent  capsale] 
must  be  divided  down  to  the  kidney  itself,  and  this  pnidually  enu-j 
cleated  (partly  with  the  finger,  partly  with  a  pndie-poinled  bisli»uryH 
from  out  of  its  cjipsule  which  is  left  behind. 

The  only  guide  in  such  a  case  is  the  tissue  of  the  kidney  itself,] 
close  to  whieli  the  finger  and  knife  must  be  kept. 

A  case  of  Mr.  H.  Marsh's  well  shows  this  diffieult^'.     On  explorinjt] 
a  kidney,  the  site  of  pyelitis,  proVobly  tubercular,  and  stripping  ofl 
the  capsule  from  the  part  of  the  organ  wliich  presented,  the  kitin«TJ 
was  incised,  giving  vent  to  much  foetid    pus.     The  organ  wjis  uij» 
found  to  be  so  extensively  diseased  as  to  require  removal.     Its  enu-J 
cleation  could  not,  however,  be  offected,  owing  to  the  siee  of  thtj 
kidney  and  the  firmness  with  which  it  was  embedded  in  the  gur-| 
rounding,  condensed  areolar  tissue.*    That  part  of  the  kidney  which 
ha<l  been  exposed  was  accordingly  transfixed  with  a  strong,  dituble] 
ligature,  and  cut  away.     Complete  suppression  of  urine  t   followed | 
the  operation,  and  the  patient  died  in  about  thirty  hours. 

At  the  post-mortem  examination  the  remaining  part  of  the  right  kid- 
ney and  its  ureter  were  so  firndy  endiedded  in  dense  cicatricial  material] 
that  they  wore  dissected  out  only  with  dilliculty.  The  kidney  itwll 
was  converted  into  numerous  sacculi,  in  the  walls  of  which,  however,] 
some  renmiris  of  renal  structure  could  still  be  traced.  The  opposite 
kidney  weighed  6  ozs.  Its  capsule  was  adherent,  and  tliere  were  two 
or  three  Bmall  cysts  on  its  surface.    On  section,  its  structure  looked] 

*  Mr,  Maruli,  in  liis  remnrks  on  this  case  (Cliu.  Soc.  Trait*,,  vol.  xv.  p.  142),  puint* 
out  tlitit  tilt!  Kijite  of  the  kktiiey  here  proved  to  be  niurli  worse  lliau  there  linH  tecntd 
reason  to  anticipate,  Altlioiigli  it  hnd  lieen  iinf>ufi>>il>le  lu  feel  it  in  h  wry  tar»fiil 
examination  under  ettier,  it  was  dilnted  to  a  very  large  »ise.  Mr.  Manli  fiiitbrt 
thinkH  "  it  verjf  daiiUirnl  wliellier  it  will  not  iilliiniitely  be  fuiuid  thai  ilie  vife4  inf 
of  removing  the  kidney  is  l>y  »l)<Jottiinal  sectiun  llirniigli  an  incision  just  extemtl  t» 
the  rectus."  us  "tiie  liiuibnr  incii«i(Mi  d«>es  not  nrtiml  suflioient  spnte  for  the  remuTii  rf 
K  kidney  of  hirge  size,  or  of  one  lliiil  is  firtidy  IxHuid  down  by  adlieMions."  It  i«  iw*. , 
however,  xtnted  wlieiher  tlie  liiinbiir  incision  inn<U'  use  uf  by  Mr.  Marsh,  "an  ubiiqnt  { 
incinion  in  ilie  loin,"  wu.s  |iriiIon);ed  forwurda  freely  (p.  031),  and  slill  fnrtber  rood 
given  by  convertiiinr  it  into  ii  T  incision. 

t  The  urine  had  been  liorrihir  foetid,  and  the  Hp.  gr.  never  above  1015. 
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somewhat  confused  and  cloudy,  but  its  condition  was  not  siich  as  to 
indicate  advanced  disease. 

Mr.  Greig  Smith  draws  attention*  to  the  fact  that,  in  cases  of  old- 
standing  suppuration  with  great  enlargement,  the  vena  cava  and  the 
aorta  may  be  intimately  adherent  to  the  capsule.  "  One  such  case 
was  recently  met  with  in  the  post  mortem  room  of  the  Bristol  Infirm- 
ary ;  here  it  was  simply  impossible,  after  death,  to  dissect  apart  the 
venous  wall  and  the  renal  capsule.  In  another  case,  for  similar 
reasons,  the  organ  could  not  have  been  removed  by  any  proceeding 
claiming  to  be  recognized  as  surgical." 

If  further  room  is  still  required,  this  may  be  easily  and  effectually 
gained  by  making  use  of  additional  incisions  as  recommended  by 
Prof.  K6nig,t  of  Gottingen.  This  surgeon,  having  found  great  diffi- 
culty in  getting  free  access  to  the  kidney  by  the  ordinary  lumbar 
incision,  cuts  through  the  soft  parts  vertically  downwards  along  the 
border  of  the  rector  spinte  to  just  above  the  iliac  crest.  He  then 
curves  round  anteriorly  towards  the  navel,  and  ends  at  about  the 
outer  border  of  the  rectus,  if  necessary  going  through  this  muscle  to 
the  umbilicus.  It  may  be  often  advisable  to  make  the  perpendicular 
cut  oblique,  running  in  a  flat  curve  into  the  umbilical  part.  All  the 
muscles  are  incised  quite  down  to  the  peritoneum.  This  method  gives 
a  surprisingly  free  entrance,  but  it  can  be  much  improved  by  intro- 
ducing the  hand  through  the  perpendicular  part  of  the  cut,  separating 
the  peritoneum  in  front  and  pushing  it  forwards.  Prof.  Konig  pro- 
poses to  call  this  the  retro-peritoneal  lumbo-abdominal  incision.  If 
sufficient  space  is  not  thus  aflbrded,  or  if  for  diagnostic  or  operative 
purposes  it  is  desirable  to  approach  the  tumor  from  the  abdominal 
cavity,  the  peritoneum  can  be  divided  in  the  transverse  cut.  If  in- 
fectious material  is  to  be  removed,  this  peritoneal  opening  must  be 
carefully  looked  after.  Two  recent  cases  are  given  illustrating  the 
second  method.  (1)  Old  pyelo-nephrosis,  with  a  colossal  calculus  in 
the  pelvis.  The  removal  of  the  stone  was  only  possible  by  the 
additional  peritoneal  opening.  (2)  Vesical  catarrh  with  stinking 
pyelitis.  Cure  took  place  in  both  cases,  excepting  slight  remaining 
fistula?. 

The  danger  of  ventral  hernia  is  guarded  against  by  using  deep 
sutures,  by  allowing  only  gentle  movements  after  the  patient  gets  up, 
and  by  the  use  of  a  support.     In  this  way  hernia?  do  not  roeult.J 

*  Abdom.  Surg.,  p.  508. 

t  OmLf.  Chir.,  1886,  No.  36;  AnnaU  of  Surgery.  November,  1886.  p.  445. 

X  It  is  noteworthy  that  Prof.  Bergmann,  of  Berlin,  whose  name  in  well  known  in 
connection  with  the  surgery  of  tiie  urinary  organn,  advocates  the  lumbar  operation 
for  the  removal  of  malignant  growths  of  the  kidney  {Annals  q/°  Surgery,  September, 
1886,  p.  296). 
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Wlien  llie  kidney  has  been  suflScienlly  enucleated  either  out  of  its 
capeule,  or,  together  with  this,  out  of  the  peri-rennl  fat,  Uie  t««8»1» 
«n<l  ureter  n»U8t  he  dealt  witli.  The  hitter  f<hould  be  taken  6r»i.  a« 
this  step,  especially  if  the  ureter  be  enlarjifil.  will  fuiilituU'  ilfaliDa 
with  the  vessels. 

If  the  ureter  is  dilated,  and  contains  luul  pus  or  tubert;;!! 
the  stump  should  be  carefully  eleaned  out  with  a  sharp  ^;  • 

dusted   with   iodofurru,  or  brought  up  into  the  wound  with,  and 
retained  there  by,  a  suture,  for  fear  of  its  infecting  the  wound. 

The  vessels  are  then  tied  in  at  least  two  bundles  with  sufficientij 
stout  carl>olized  silk.*  This  is  passed,  with  an  ancurism-nc«dlc 
sufficient  length  and  siiitable  curve,  through  the  centre  of  the  baDdU 
each  half  of  which  is  tied  separately,  and  tinally  one  of  the  ligilu 
is  thrown  round  the  two  halves  to/ether.  In  piissing  the  ligator 
they  should  be  pushed  well  in  towanls  the  spine,  so  as  to  leavr  sm 
cient  rorun  between  them  and  tlie  kidney  to  prevent  nil  risk  of  Uieii 
slipl>ing.  If  the  kidney  can  be  rais^^  nut  of  the  wound,  passing  ttif 
ligature  is  much  simplified.  If  this  is  impossible,  the  sui^con  nuty. 
find  help  by  having  the  lower  liml>8  well  pulled  up  by  an  asFistii 
while  another  keeps  the  kidney  well  up  by  jiresaii re  against  the  al 
doniinal  walls,  light  being  als4i  thrown  in,  in  case  of  need,  by  a  lar}n« 
geal  mirror.  While  the  ligatures  are  being  tied,  or  in  dividing 
pedicle,  no  tension  should  be  put  upon  them. 

As  soon  as  the  ligatures  are  securely  in  position,  the  pedicle 
snipped  through  at  a  safe  distance  from  them  with  blunt-point^dl 
scissors.  If  the  pelvis  of  the  kidney  cont-runs  foul  or  tubercular  pas, ] 
and  if  there  is  room,  a  large  pair  of  Sj)enccr  Wells'  forcejis  shoald  b«j 
put  on  the  pelvis,  and  the  pedicle  cut  through  Innween  Uiis  and  tho] 
ligatures,  so  as  to  prevent  escape  of  septic  material.  These  last  araj 
then  cut  short.  If  any  hemorrhage  now  takes  place,  it  is  iirfjbabJjJ 
tlue  to  some  vessel!  iit>t  being  included,  or  an  artery  having  8lipfK'<Ij 
through  the  knot  owing  to  the  partes  being  stretched  at  the  moment! 
ligature.     In  the  event  of  attempts  to  arrest  such  hemorrhage  bfJ 


*  See  foot-nole,  p.  404 

t  Mr.  Greig  Siuith  {lot.  tupnt  <?i<.)  gives  the  following  prncticnl  hinla  m  to 
V««fielH  :  Tlie  veins  iire  a  ginA  deal  latter  limn  the  niierieti,  and  overlap  ibeoL  AtJ 
(he  Uihini  ilie  veins  liriinch  cjuite  as  lumh  as  the  arteries  — ».r.,  four  or  five  time*— I 
anii  the  fiubtlivitiion  extends  farther  lowardB  the  uiid<lte  line.  It  U  verv  rrrtiucDi  fotl 
two  or  more  IrnnVB  (o  represent  the  renal  vein,  and  M>tiietime  eurround  the  inerT.j 
Tlie  want  of  uniformity  in  the  renal  vessels  ia  against  the  priftsihilily  of  ligatiiriaf  III 
artery  and  vein  pepnralely.  In  ninnj  caaes  thin  will  be  fotmd  impossible ;  to 
it)  it  necesmry.  Indeed,  the  walls  of  the  veinH,  hy  acting  xo  a  Hurl  or  (UMldin^,  mafj 
add  to  the  Kjifffr  of  ligatures,  preventing  the  thread  from  «iipping.  ilr.  (Jreig -Switllf 
furl  Iter  ctateA  thai  the  only  deathm  as  yet  recorded  from  aecoiuiary  hemorrhage  mf* 
iu  two  coses  where  the  vessels  were  separately  lied. 
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ligature  failing,  it  must  be  stopped  by  applying  Spencer  Wells's  for- 
ceps and  leaving  them  in  situ,  or  by  firm  plugging  with  aseptic  gauze 
dusted  with  iodoform. 

When  a  pedicle  presents  especial  difficulties  from  its  shortness, 
thickness,  and  the  way  in  which  it  is  overlapped  by  the  kidney,  a 
preliminary  ligature  should  be  applied  and  the  kidney  cut  away  well 
in  front  of  it,*  a  step  which  will  give  access  to  the  vessels  and  ureter ; 
a  double  ligature  is  then  applied  behind  the  tem])orary  ligature,  which 
is  now  removed. 

A  modification  of  the  above  method  of  leaving  a  portion  of  the 
kidney  to  form  the  pedicle  may  be  made  use  of  in  cases  of  kidneys  of 
large  size  which  cannot  be  brought  through  the  wound.  In  such 
cases,  the  vessels  being  secured  by  a  temporary  ligature  or  by  a 
Spencer  Wella'  forceps,  the  kidney  should  be  cut  away  in  separate 
portions,  thus  doing  away  with  the  struggle  required  in  bringing  out 
a  large  kidney  and  the  risks  of  producing  serious  shock  by  pulling  on 
the  vessels.! 

By  the  above  methods  the  risk  of  wounding  the  cava  or  aorta  is 
avoided.  If  the  amount  of  kidney  left  is  small,  it  will  no  doubt 
atrophy  and  give  no  further  trouble,  but,  if  large,  some  sloughing  will 
probably  take  place ;  in  such  a  case  iodoform  should  be  dusted  on  to 
the  stump  and  free  drainage  provided. 

Another  difficulty  which  may  be  present  now  is  caused  by  the 
kidney  having  contracted  adhesions  to  the  peritoneum  and  some  of 
its  contents.  Thus  in  a  case  in  which  Mr.  Adams  removed  a  carci- 
nomatous kidney  by  lumbar  nephrectomy,  in  separating  the  adhesions 
the  peritoneal  cavity  was  opened  and  the  thin  free  edge  of  the  liver 


*  Dr.  Lange  (New  York  Surg.  Soc,  November  22,  1886 ;  Aimcds  of  Surgery,  April, 
1887)  has  uliowii  that  in  a  case  in  which  he  adopted  this  conrHe  no  nloughing  took 
place,  as  the  thick,  fA-hy  part  of  the  pedicle  Iteyond  the  ligatures  was  gradually  ab- 
sorbed by  the  healthy  granulations  or  the  wound,  which  remained  aseptic.  Dr.  Leopold 
(Arth./ur  Gyndk\  xix.  1),  in  a  cane  of  nephrectomy,  tied  the  i)edicle  in  three,  and  left 
ft  triangular  portion  of  the  kidney  parenchyma,  in  onler  to  prevent  haemorrhage.  The 
patient  made  a  good  recovery. 

f  Tiie  question  of  how  far  serious  shock  may  be  induced  by  tightening  ligatures  on 
parts  in  such  intimate  relation  with  the  alKlominal  sym])athetic  centres  is  one  of  great 
importance,  and  needs  further  investigation.  According  to  Mr.  Barker  {Dkl.of  Surg., 
vol.  ii.  p.  49),  who  has  taken  the  trouble  to  have  the  puli^e  watched  carefully  at  this 
stage  of  the  o|>eration,  it  is  not  much  aflected  to  the  touch,  but  a  sphygmographic 
tracing  taken  in  one  case  showed  some  irregularity  during  the  necessary  handling  of 
the  kidney,  and  increased  arterial  tension  when  the  pedicle  was  ligatured.  But 
whether  or  no  these  observations  are  coniirme<l  in  the  future,  it  is  certain  that  all 
manipnlations  of  an  organ  like  the  kidney  cannot  be  too  carefully  carried  on,  especially 
tovardfl  the  close  of  a  difficult  nephrectomy. 
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exposed.*  The  wound  m  the  peritoneum  was  closed  with  fine  cs^t 
sutures,  and,  in  spite  of  a  very  troublesome  cough,  the  patient  made 
a  good  recovery  from  the  operation,  dyinvr  forty-four  daye  latiT  from 
malignant  deposits  in  the  che^t-wull,  opposite  kidney,  and  luniliar 
glands  (  Ctin.  Sor.  7V«ii».,  vol.  xv.). 

If  before  or  after  lij^ature  of  the  pedicle  there  is  still  much  difficulty 
in  getting  a  large  kidney  through  the  wound  (though  if  theRidsIll^ea^^r 
given  are  followed — viz.,  making  the  first  incision  into  a  T.  draaping 
up  the  ribs,  prolonging  the  horizontal  or  oblique  incision  well  forwanl, 
and  separating  the  peritoneum  forwards  also — agreatincreaaeofspaw 
will  be  given),  the  surgeon  may  follow  the  example  of  Mr.  BarwdU 
who,  in  a  case  of  nephrectomy  calling  urgently  for  conipletion  owins; 
to  the  haemorrhage,  obtained  the  necessary  room  for  reaching  the 
pedicle  by  pnrtiidly  breaking  up  the  gland,  and  next,  having  tied  the 
pedicle,  cut  the  gland  in  two  towards  the  ligature,  and  then,  ve-rifying 
blood lessness,  severed  each  half  from  the  pedicle  and  removiil  tiion 
separately. 

The  ])edicle  being  secured  and  cut  through  at  a  safe  distance  from 
the  ligatures  with  blunt-pointed  scissors,  the  surgeon  should  examine 
for  any  bleeding  point.J  to  which  tlie  ligatures  already  in  place  will 
act  as  a  guide.     Wlu-n  all  bleeding  is  8to[iped,§  a  large  dr:iiiui;:e-tijl»f 

*  In  a  CAM  nf  attempted  neplirectomy  {Amer.  Jfmm.  Mtd.  Set.,  1882,  vol.  it.  p.  tKI 
the  reniovft]  of  the  organ  Venn  rendered  iiii|M*<«Uile,  not  only  by  it*  adhedoni  to  lin 
(issues  nroiind,  but  nlso,  as  was  pmved  post  niorlfni,  to  the  colon  and  pancreas  H«ri^ 

t   Trant.  Inlrm.  Med  Congr^  vol.  ii.  p.  276. 

X  This  may  be  due  to  the  renal  vei»telB  breaking  np  into  a  larger  number  of  l^nwrka 
than  iifiunl,  or  to»omp  abnormal  vemel.  Dr.  Lnngi*,  of  New  York  [Annah  at'Snif^ 
October,  1885,  p.  2^7),  in  several  bodies  found  a  railier  ibick  venuiiH  hrnnrli  <mii])| 
from  below,  beliind  the  pelvi«  and  ureter,  and  entering  intt>  a  branch  of  the  rcTitlfaii. 
which  look  origin  abnormally  from  the  renal  snlwTiuicc  on  u  level  bfhind  the  p»Wi* 
Dr.  Lunge  suggei^tH  that  lhi»  V('«i>el  may  have  been  a  sjiermntic  vein,  but  wst  unabl< 
(o  verify  this  pi>int. 

5  The  question  may  ari(«e  as  to  what  ii«  to  be  done  if  hwmorrhage  still  p*r»iM  »fl« 
the  kidney  is  got  out,  and  its  pedicle  tied.  Very  few  ciuteii  will  occur  in  whidi  li(!>- 
tureH  cannot  be  applied  to  each  bleeding  |>oint  if  the  wound  l>e  well  opened  up,aR- 
fully  drietl,  and  light  thn>wn  down  to  the  bottom.  But  if  bleeding  still  g<H9  ini.eiliicr 
Spencer  Wells'  forcep  must  I>e  applied  to  the  bleeding  point  and  left  in  ulu  for  Imiar 
three  days,  during  which  they  will  nlw  help  to  drain  the  wmind,  nr  carvful  |>lu0ta( 
must  l>e  reaorte<l  to,  strips  of  iodoform  or  Aal-alembroth  game  or  carUtlized  «lMf» 
(the  deepest  attached  to  silk)  l>eing  ayslematically  pncke<!  into  the  botumi  <>(  llie  woaal 
around  a  lBrgedriu'n:>ge-iube  till  the  woimd  is  thoroughly  filled;  an  external  gwut 
dreaaing  is  then  applied,  nnd  over  this  a  tirm  but  elastic  padding  of  mI  alrmbntii 
wool,  which  is  kept  in  i>Uu  by  6rtn  bandaging.  Mr.  Clement  Lucas  (Trna*.  /•<•» 
Med.  C'wgr.,  vol.  ii.  p.  271)  nearly  lost,  from  secondary  haemorrhage,  a  (we  in  wbick 
nephrectomy  bad  t>een  successfuEly  perfurmed  for  suppurating  strumous  pyelitW  Tlu« 
was  brought  on  altoiit  the  fifttwiitU  ilay,  jmtbably  fnim  the  ligatures  w  hicli  had  been  Ifft 
long  being  dragged  upon.   The  bieioorrluige  again  occurreil  on  the  .sixteenth  day,  fhea 
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^ould  be  inserted,  with  one  end  carried  down  to  the  very  bottom  of 
the  wound  and  the  other  cut  almost  flush  with  the  surface.  The  wound 
is  then  accurately  cloeed  with  silver-wire  and  carbolized-silk  sutures, 
some  iodoform  dusted  on,  and  aseptic  dressings  applied. 

Dr.  Weir,  of  New  York  (Ann.  of  Surg.,  April,  1885,  p.  311),  during 
a  case  of  nephrectomy  in  a  young  woman  the  subject  of  pyo-nephrosis, 
met  with  very  severe  hcemorrhage  after  ligature  of  the  pedicle.  This 
had  apparently  been  eflected  with  a  single  ligature.  After  removing 
the  kidney,  a  gush  of  venous  blood  ensued,  which  was  only  partly 
arrested  after  repeated  seizures  with  long  forci-pressure  forceps,  but 
was  finally  controlled  by  stuffing  the  wouna  full  of  sponges  and  turn- 
ing the  patient  on  her  back.  The  shock  was  profound,  and  all  the 
measures  to  produce  reaction  were  resorted  to,  such  as  heat,  stimulants, 
the  application  of  Esmarch's  bandages  to  the  limbs,  and  saline  trans- 
fusion. The  latter,  repeated  twice  to  a  total  amount  of  22  oz.,  gave 
rise  at  first  to  great  improvement  in  consciousness,  pulse,  and  warmth 
of  body ;  for  a  while  the  patient  appeared  to  rally,  but  she  died  ten 
hours  after  the  operation.  The  autopsy  showed  that  the  haemorrhage 
came  from  a  vein  of  considerable  size,  1.5  centimeter  above  those  se- 
cured by  the  ligature  and  forceps. 

6.  Nepbrectomy  by  Abdominal  Incision  through  the 
Peritoneum. 

a.  By  Langenbeck's  Incision  at  the  Outer  Edge  of  the 
Rectus. 

b.  By  an  Incision  in  the  Linea  Alba. 

These  two  methods  may  be  taken  together.  The  former  is  the  one 
most  usually  employed,  as  it  has  the  following  great  advantages: 

1.  The  incision  is  nearer  the  vessels  and  ureter. 

2.  There  is  much  less  general  exposure  of  the  peritoneal  cavity.* 

3.  The  kidney  is  reached  through  the  outer  or  posterior  layer  of  the 
meso-colon,  a  step  which  avoids  (a)  htemorrhage  and  (6)  the  risk  of 
sloughing  of  the  colon,  as  it  is  the  inner  or  anterior  layer — that  between 
the  colon  and  the  middle  line — which  contains  most  of  the  vessels  to 
the  colon,  this  layer  being  especially  rich  in  veins.  It  is  this  layer 
which  is  divided  in  the  incision  through  the  linea  alba. 

4.  The  operation  can  be  rendered  largely  extra-peritoneal  by  having 

an  attempt  was  made,  after  o|)ening  up  the  wound,  to  t«]ip  a  ligature  along  the  old  ones, 
and  thus  to  re-tie  the  i>edicle.  Hiemorrhage  again  occurring  on  the  seventeenth  day,  and 
the  patient  being  in  a  must  precarious  state,  the  wound  was  tiglitl y  and  forcibly  plugged 
with  two  large  sponges  steeped  in  perchluride  of  iron,  and  the  abdomen  bound  firmly 
round  with  a  flannel  bandage.  Morphia  was  given  subcutaneously.  Al)out  a  week 
later  the  removal  of  the  sponges,  by  cutting  away  the  protruding  part,  was  conimence<l, 
and  this  was  completed  by  the  end  of  another  week.  No  bleeding  recurred  after  the 
plugging,  and  the  patient  made  a  good  recovery. 
*  Knuwsley  Thornton. 
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the  inner  edge  of  the  cut  raeso-colon  anil  that  of  the  parietal  peritrmrum ' 
hdd  in  apposition  or  suturt^d  with  catgut. 

Both  o]>eratii>iis  jiive  pood  room  for  iieccssnry  manipulation'^,  i>.iui 
aflonl  an  opportunity  Air  exaniininfi  with  llie  hand  the  condition  of  j 
the  opposite  kidney.*     After  hoih  the  wound  can  be  drained,  pxisle- 
riorly,  from  the  loin,  hut  more  easily  after  Liini^enbeck's  incision. 

a.  Langenbeck's  Incision. — The  abdominal  wall  being  cleans<Hl,j 
an  incision  is  made,  at  leapt  4  inchea  lonor  to  commence  with,  in  ihel 
Hue  of  the  linea  seuiilunaris  on  the  side  of  the  disease,  the  centre  ufj 
the  incision  heinj;  usually  rvpposite  to  the  umbilicus.    The  structures,] 
skin,  subcutaneous  tisi-iie,  and  the  aponeurosis  at  the  outer  edj»e  of  thai 
rectus  being  divided  down  to  the  tninsveraalis  fascia,  all  luemorrhaget  1 
being  carefully  arrested,  the  transvcrsalis  fascia  and  peritoneum  are] 
pinched  uj>  tojiethcr,  punrtured,  and  slit  up  on  a  finjrer  u?ctl  as  a  di- 
rector, the  hitnd  is  introduced,  and  the  size  of  the  growth  and  thej 
condition  of  the  opposite  kidney  inveetigaled.     In  the  case  of  a  hir 
growth,  the  incision  will  now  be  enlarged,  and  any  further  hienior- 
rhage  arrested.   The  growth,  if  large,  is  usually  now  seen  in  part.  AnyJ 
jiresenting  intestine  is  turned  over  to  tlje  opposite  side,  and  kept  ou| 
of  the  way  with  a  soft  tl:it  sponge.   The  outer  or  posterior  layer  of  th( 
anesu-colnn  will  now  probably  present  itself  pushed  forward  by  the 
growth,  which  is  often  bluish-white  in  appearance,  and  covered  by  lar 
veins.    The  above-mentioned  layer  of  the  nieso-colon  is  next  torn| 
through,  either  in  a  vertical  or  transverse  direction  as  will  best  avoid 
the  vessels  ex[ios('d.     Any  Ideeding  should  be  at  once  arrestotl  byj 
fSpencer  Wells'  forceps  and  ligatures  of  chromic  gut  or  fine  carbolixcc 

Bilk. 

A  suflicient  n]inning  being  made  in  the  meso-colnn,  the  fingers  ar 
introduced  to  exandne  into  and  further  separate  the  <  onni'ctions 
the  kidney. 

During  all  the  necessary  manipulations  in  the  case  of  a  growth,  th« 
greatest  ])ossible  gentleness  must  he  used  so  as  not  to  rupture  tlie  cftj> 
sule.  In  r;i]>idly  growing  sarcomata,  especially  in  children,  tlie  co» 
sistency  may  be  jelly-  or  glue-like,  and  thus,  if  the  capsule  is  openw 


*  I  eiiniiui  lint  ttiiiik  tlint  ikii  advnntnge  of  (lie  inci.'^innfl  through  the  periton«ufl 
lin8  hei'n  tiiiide  too  iiiiieli  of,      In   Mr.  BnrkerV  worils  {Dirt.  0/  Sury.,  vol,  ii.  p.  4ft)J 
"  ihon^jli  tlie  himd  limy  reach  llie  kiilney  oppmite  to  the  one  it  is  pro(»ofH^l  to  eifi* 
ilK  wniiidiietw  vr  the  revemt"  ciiiimi  l>e  nwerlnineri   liy  mere  palp.'itinn      Orenl  enlur 
jnent,  or,  nn  the  ulhcr  hnnd,  urcM  re<liiclion,  in  »\te,  or  complete  nljsent'e,  might 
d^'tei'teit ;  but  tlie  orgnn  ruight  he  ttiherciilar,  or  fihroitl,  or  contain  a  nHMlenil«-«ii 
calculi)^,  and  yet  the  hniid  \>e  nnalUe  to  delect  the  condition" 

f  The  nmount  of  ihiH,  us  will  l>t;  nimiliiir  to  all  Rurf^eoiM  who  have  npeneil  Um  |n 
lonetil  eavitv  by  this  iticlHiaii  for  inleKtituil  obstruction,  intuksu!>cepliun,  etc,  varica 
good  (teal. 
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portions  of  the  growth  may  easily  be  left  behind.  Again,  hajmorrhage 
■uty  easily  follow  this  accident,  and  prove  most  embarrassing.* 

The  same  precautions  as  to  not  damaging  the  capsule  should  be 
faiken  in  the  case  of  a  kidney  full  of  fluid.  Where  there  is  any  risk  of 
inch  fluid  or  of  soft  growth  being  spilt  into  the  peritoneal  cavity, 
Bponges  (duly  counted)  should  be  carefully  packed  around,  or  the  cut 
edges  of  the  meso-colon  and  the  parietal  peritoneum  united  (p.  636). 

The  kidney  being  sufficiently  isolated,  the  ureter  is  first  tied  and 
divided ;  the  vessels  are  then  found,  and  divided  with  the  precautions 
already  given  (p.  632).  All  dragging  on  the  pedicle  should  be  most 
Kinpulously  avoided. 

The  kidney  being  removed,  the  site  of  the  operation  is  most  care- 
ftilly  cleansed  and  dried.  If  troublesome  oozing  has  occurred  and  is 
at  all  likely  to  persist,  a  large  drainage-tube  had  best  be  passed  out 
through  the  loin  by  pushing  a  short  pair  of  dressing-forceps  from  the 
site  of  the  kidney  so  that  it  bulges  in  the  loin,  where  it  is  cut  down 
on,  and  drags  through,  the  tube.  If  the  patient's  condition  admits  of 
it,  the  divided  edges  of  the  meso-colon,  if  not  already  dealt  with,  may 
be  united  with  a  few  points  of  catgut  suture,  but  this  precaution  does 
QOt  seem  to  be  absolutely  needful,  as  they  usually  fall  readily  into 
apposition. 

Mr.  K.  Thornton's  suggestion  to  bring  the  ureter,  where  this  is  in  a 
septic  condition,  as  in  pyonephrosis,  up  into  and  to  fix  it  in  the 
wound  seems  not  unlikely  to  risk  the  occurrence  of  future  intestinal 
obstruction,  by  raising  up  a  band  between  the  pelvis  and  the  abdominal 
wall.  It  would  seem  fur  preferable  to  bring  it  out,  if  the  stump  cannot 
be  disinfected  after  ligature,  through  the  loin  by  a  counter-i)uncture 
here. 

6.  Nephrectomy  by  an  Incision  in  the  Linea  Alba.— For 
reasons  already  given,  p.  635,  this  method  is  not  recommended,  that 
of  Langenbeck,  already  fully  described,  being  preferred. 

The  incision  in  the  linea  alba  will  not  materially  differ  from  that 
for  ovariotomy  or  abdominal  exploration,  pp.  654,  and  the  same  pre- 
cautions are  called  for  in  removing  a  kidney  by  this  method  as  in 
that  through  the  linea  semilunaris,  of  which  the  chief  only  need  be 
recapitulated  here — viz. : 


*  Thtw  it  has  happened  to  Prof.  Czerny,  whose  experience  in  nephrectomy  is  almost 
anrivalled,  to  be  driven  to  tie  the  abdominal  aorta.  The  profuse  hwmorrhage  met 
with  in  removinji;  a  large  growth  of  the  left  kidney  could  only  be  stopped  by  pressure 
na  the  abdominal  aorta.  This  vessel  was  accordingly  tied.  Death  took  place  ten  honrs 
later.  It  wa«  found  that  the  renal  artery  had  been  torn  through  at  its  entrance  into 
the  tumor.  The  ligature  on  the  aorta  had  been  so  placed  that,  while  the  blood-supply 
through  the  left  was  cut  off,  the  right  ve^isel  was  pervious. 
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1.  Keeping  the  intestines  well  over  to  the  opposite  aide  by  carrfnllT 
applied  sponges. 

2.  By  the  same  means  keeping  the  general  peritoneal  cavity  ghat 
off  ns  much  aa  possible  ;  ns  pointed  out  already,  tliia  method  haatbe 
grave  objei'tion  of  more  readily  CHUsing  infection  o{  ib-  ani, 

3.  Avoitling  all  large  vesiiacla  which  are  met  with  ov.  i  iiii-y, 
and  securing  these  carefully  with  chromic-gut  or  fine  cnrboliied-nlk 
ligatures  before  dividing  them. 

4.  Securing  us  full  access  as  possible  to  the  kidney  pedicle. 

6.  Dealing  as  gently  as  jKissible  with  tlie  kidney  when  distmdrf 
with  fluid,  and  still  more  when  it  is  the  sent  of  a  soft  va-     '  ivtii. 

6.  Separating  adhesions,  especially  any  sitaatod  pt-  viih 
the  utmost  carefulness. 

7.  Avoiding  all  tension  on  the  jiedicle. 

8.  Scrupulously  cleansing  the  site  of  the  wound. 

9.  If  fluids  or  portions  of  the  growth  have  escaped  into  the  gvnesil 
peritoneal  cavity,  ensuring  cleansing  of  this  with  sponges,  or,  {n-rhtp 
better,  by  irrigation  with  a  warm  2  per  cent,  solution  of  borecic  Ki'L 

10.  Taking  care  that  the  cut  edges  of  the  jjeritoneum  over  the 
kidney  are  in  exact  apposition,  citljur  by  natural  adapt;itio(i  or  1)T 
the  aid  of  catgut  sutures. 

11.  Providing  sufhcient  drainage  (p.  037)  it  the  operation  Uni.  L'een 
a  dillicult  one  and  the  parts  much  disturbed,  and,  always,  if  h  ptir 
fluids  have  escaped  into  the  peritoneal  cavity. 

12.  Conducting  the  difltrent  steps  of  the  operation,  uu 
earlier  ont'8,  with  SIS  much  expedition  as  possible,  ami  iuft 
provi«ling  against  shock  by  taking  those  precautions  rccommwi'krf 
for  this  purpt^sc  in  any  grave  oporntiim,  a.«i  at  p.  6.'^). 

C.  Nephrectomy  through  the  Abdominal  Wall,  bat 
without  op>ening  the  Peritoneum.— Having  made  usoof  ilii< 

method  in  une  case  live  years  ago,  and  being  much  struck  bv  llif 
room  nflbrded,  I  may  make  brief  mention  of  it.  The  patient  wm  i 
woman,  aged  fifty-four,  the  sulyect  of  a  movable  kidney  on  the  right 
side,  the  kidney  being  also  the  seat  of  malignant  disease.  Xs  the 
abdominal  walls  were  thin,  and  as  tlie  kidney  could  easily  be  loaite 
to  project  in  the  anterior  part  of  the-  right  lumbar  region,  I  made  • 
Itnigitudiiial  incision  from  the  anterior  superior  spine  up  to  thi'i-i^hth 
ri!>.  The  difl'erent  layers  were  cut  through,  very  little  harnnTThsft 
being  met  with  ;  when  the  peritoneum  was  reached  this  was  then 
8tri]iiH'd  up  out  of  the  iliac  fossa,  upward^and  inwards,  then  upward*, 
ofi"  the  anterior  surface  of  the  kidney  until  its  vessels  came  in  tiew. 
No  ditlicully  was  experienced  in  dealing  with  the  pedicle— first  the 
ureter,  and  then  the  ves.sel9.  The  vena  cava  was  seen  for  about  If 
inch  receiving  pulsation  from  the  aorta.    The  patient  never  rallied 
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thN'oughly  from  the  operation  *  and  sank  about  twenty-four  hours 
after.  Post  mortem  the  ligatures  were  found  firmly  tied  ;  one  of 
those  on  the  renal  vein  had  slightly  puckered  in  the  inner  surface  of 
the  vena  cava.  A  clot  the  size  of  the  little  finger  constituted  all  the 
bleeding  that  had  taken  place.  The  kidney  was,  save  for  one  small 
patch  at  the  lower  part,  entirely  converted  into  encephaloid  carci- 
noma. Two  or  three  of  the  aortic  glands  were  enlarged ;  there  were 
no  other  secondary  deposits. 

Choice  between  Lumbar  and  Abdominal  Nephrectomy.— 
While  it  is  certain  that  all  kidneys  of  small  or  moderately  enlarged 
size  can  be  easily  removed  by  a  lumbar  incision  sufficiently  enlarged 
(p.  630),  time  alone  will  show  whether  I  am  right  in  my  belief  that 
large  kidneys  can  be  best  attacked  by  surgeons  through  an  extra- 
peritoneal abdominal  incision  (tn'rfe  mj>ra),  or  by  the  method  of 
Konig's  (p.  631).  And  this  leads  up  to  the  question  of  chief  impor- 
tance :  How  far  is  the  danger  really  increased  by  going  through  the 
peritoneum  to  get  at  the  kidney  ?  I  am  strongly  of  opinion  that,  in 
spite  of  all  the  recent  improvements  in  abdominal  surgery  and  their 
success  in  preventing  peritonitis,  interference  with  the  peritoneum, 
save  in  the  shortest  and  simplest  instances,  remains,  on  the  score  of 
shock,  as  grave  a  thing  as  ever  it  was.  I  am  quite  aware  that,  in  the 
hands  of  a  few  operators,  such  as  Sir  S.  Wells,  Mr.  K.  Thornton,  and 
Mr.  Tait,  removal  of  kidneys,  even  in  difficult  cases,  through  an 
abdominal  wound  involving  the  peritoneum  has  given  excellent 
results — results  perhaps  as  good  as,  or  better  than,  those  by  the 
lumbar  method.  But  while  allowing  this,  it  cannot,  I  think,  be  lost 
sight  of  that  the  kidney  is  an  extra-peritoneal  organ,  not  one,  like  the 
uterus  and  ovary,  within  the  peritoneal  cavity.  It  will  assuredly 
never  be  brought  about  that  removal  of  the  kidney  will  pass,  like 
oophorectomy  and  removal  of  the  uterus  or  its  appendages,  into  the 
hands  of  a  few  operators  especially  skilled  in  abdominal  surgery. 
This  being  so,  and  the  organ  in  question  being  one  behind  and  out- 
side the  peritoneum,  while  each  man  will  decide  for  himself  according 
to  his  special  experience  and  line  of  work,  the  majority  of  surgeons 
will,  I  think,  prefer  to  make  their  atUicks  from  behind. 

Lumbar  Nephrectomy — Advaktages  : 

1.  The  peritoneum,  save  in  case  of  exceptional  difficulty,  is  not 
opened  or  contaminated. 

2.  Efficient  drainage  is  easily  provided. 

3.  The  structures  interfered  with  are  much  less  important. 


*  I  think  that  the  thinness  of  tlie  ab<lominul  walls  proh>nged  the  operation,  owing 
to  my  anxiety  not  to  wonnd  the  peritoneum.  As  has  been  said  above,  the  haemor- 
rhage was  very  slight,  and  I  was  careful  not  to  pull  upon  the  {ledicle. 
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4.  As  pointed  out  by  Mr.  Greig  Smith,  "  in  the  case  of  its  bosg 
unwise,  as  in  abscess,  or  in  tumor  infecting  the  surrounding  tismus, 
to  proceed  to  removal,  it  is  less  serious  to  the  patient" 

5.  If  the  kidney  is  firmly  matted  down,  as  in  the  condition  givea 
at  p.  630,  such  dense  posterior  adhesions  are  most  readily  dealt  with 
by  the  lumbar  method. 

6.  The  lumbar  incision,  if  converted  into  a  T-shaped  one,  or  pro> 
longed  forward  by  Kunig's  method,  will  give  sufficient  room  for 
meeting  moiit  of  the  conditions  which  call  for  nephrectomy.  Thu 
modified,  it  will  suffice  for  new  growths  in  their  early  stages.  If  tlMe 
are  operated  on  later,  one  of  the  abdominal  methods  will  have  to  be 
made  use  of. 

Lumbar  Nephrectomy — Disadvantages  : 

1.  It  is  usually  thought  that  too  little  room  is  given  by  this  method 
for  the  removal  of  large  kidneys.  It  has  already  been  shown  (p.  631) 
how  extensively  this  incision  can  be  enlarged.  It  is  doubtful,  there- 
fore, if  the  above  objection  holds  good  for  any  cases,  even  those  d 
unusually  long-chested  patients,  or  those  with  spinal  deformity. 

2.  In  a  fat  subject  the  organ  may  be  difficult  to  reach,  even  when 
well  pushed  up  from  the  front. 

3.  The  pedicle  is  less  easily  reached,*  and  thus,  in  cases  of  diffi- 
culty, bleeding  at  a  very  important  stage  of  the  operation  is  le» 
easily  dealt  with. 

4.  If  the  kidney  be  very  adherent,  important  structures — e.g.,  the 
peritoneum  (p.  033)  and  colon — may  be  opened  into,  unless  great 
care  is  taken. 

5.  The  condition  of  the  opposite  kidney  cannot  be  examined  into.t 
Nkphkkctomy  by  Abdominal  Incisions  ix  the  Linea  Alba,  ob  at 

THE   ElXiK  OF  THE   RecTUS,   THE   PeKITOXEAL  CaVITY  BEING  OPE-NEI>- 

Advaxtace-s: 

1.  Additional  room  in  case  of  large  kidneys. 

2.  More  easy  access  to  the  pedicle. 

3.  The  po.s.«ibility  of  examining  the  eondition  of  the  other  kidney. 
It  has  already  been  pointed  out  (p.  630)  that  this  advantage  is 
probably  overrated, 

Mr,  (Jruig  SniithJ  thus  states  the  question  with  regard  to  the 
operation  in  the  linea  semilunaris:  "  Limgenbeck's  operation  is, in 
itp  way.  a  p(?rfoct  surjjical  procedure,  securing  its  aims  by  a  minimuni 
of  injury  to  surrounding  tissues.  In  the  linea  semilunaris,  the  Jid- 
vantiiges  of  avoiding  large  muscular  masses  are  secured;  and,  by 

*  This  objection  and  tiie  next  can  be  met  by  very  freely  enlarging  the  woond. 
t  Po8sil>le  fallacies  here  have  been  pointed  out,  p,  636. 
X  AMom.  Surg.,  p,  518. 
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tearing  through  the  peritoneum  in  front  of  the  colon,  the  vitality  of 
the  bowel  is  not  endangered.  It  gives  plenty  of  room  for  removal  of 
the  kidney.  Lastly,  it  secures  the  all-important  advantage  of  giving 
information  as  to  the  condition  of  the  alternate  kidney." 

Nephrectomy  by  Abdominal  Incisions  through  the  Peri- 
toneum— Disadvantages  : 

1.  The  peritoneal  cavity  is  opened, 

2.  The  peritoneal  cavity  may  be  seriously  contaminated  if  a 
kidney  containing  septic  matter,  or  one  largely  converted  into  soft 
growth,  is  ruptured  during  the  needful  manipulations. 

3.  The  intestines  may  be  difficult  to  deal  with,  and  may,  by 
crowding  into  the  field  of  operation  and  the  incision  in  the  abdominal 
wall,  prove  most  embarrassing. 

4.  The  vitality  of  the  colon  may,  by  interference  with  its  blood- 
supply,  be  endangered. 

5.  It  is  more  difficult,  by  this  method,  to  deal  with  any  dense  adhe- 
sions which  may  exist  behind  the  kidney. 

6.  Efficient  drainage  is  less  easily  provided  in  cases  of  any  contami- 
,  nation  of  tlie  peritoneal  cavity,  or  of  oozing  after  the  kidney  is  got 

out. 

7.  The  after-complication  of  a  ventral  hernia  is  much  more  probable 
by  this  method,  though  it  must  be  allowed  that  the  free  lumbar  incision 
already  alluded  to  may  be  followed  by  the  same  objection. 

Oauses  of  Death  after  Nephrectomy. 

1.  Shock. — This  may  be  induced  by  haemorrhage,  much  traction  on 
the  pedicle,  and  thus,  probably,  interference  with  the  solar  plexus, 
injury  to  the  colon,  or,  where  the  peritoneal  cavity  is  opened,  by  much 
disturbance  of  its  contents. 

2.  Hajmorrhage. — This  is  especially  to  be  dreaded  where  the  pedicle 
is  deep  and  difficult  to  command ;  where  there  are  aberrant  renal  ves- 
sels; where  these  vessels  are  enlarged  and  perhaps  softened;  where, 
owing  to  too  much  tension  on  the  pedicle,  a  vessel  retracts  from  within 
its  loop  of  ligature ;  where  the  kidney  capsule  and  tfssue  are  broken 
into.  In  the  intra-peritoneal  method  there  is  the  additional  danger 
of  enlarged  veins  within  the  meso-colon. 

Secondary  hajmorrhage  has  been  alluded  to  above,  p.  634. 

3.  Uraemia  and  Anuria. — These  are  onl}'  likely  to  occur  when  it  has 
been  impossible  to  form  a  correct  estimate  of  the  condition  of  the 
opposite  kidney,  or  where,  to  give  a  patient  a  chance,  the  surgeon 
operates  in  what  he  knows  to  be  a  doubtful  case.  Where  there  is 
reason  to  believe  that  the  suppression  of  urine  may  be  due  to  a  calculus 
in  the  opposite  kidney,  this  should  at  once  be  cut  down  upon  in  the 
hope  of  finding  a  calculus  that  can  be  removed.  A  brilliant  example 
of  what  nephrolithotomy  may  do  in  such  peril  setting  in  at  a  later 
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date  is  |riven  by  a  case  of  Mr.  Lucas's,*  in  which,  four  months  after  a 
successful  removal  of  one  kidney,  a  calculus  was  successfully  removed 
froiij  tht'  remaining  ont-  on  the  onset  of  totiil  suppression. 

4.  Peritonitis. — This  may  be  sirni>lc  (f.c,  traumatic)  orseptic.    WhiU 
it  is  certainly  more  likely  to  follow  the  intra-peritoneal  operation,  i| 
may  occur  after  that  through  the  loin,  especially  when  much  ditlicuUj 
is  met  with  here,  owing  to  numerous  adhesions,  or  to  working  in 
wound  of  insufficient  .^ize.f 

!}.  8eptic   Trouble  —  Cellulitis  —  ErysipeUis — Pyajmia. — These 
especially  likely  when  the  kidney  contains  septic  matter,  when  th< 
soft  [larts  are  much  bruised,  or  when  many  fingers  enter  the  wound. 

Other,  rarer,  causes  of  death  are — 

6.  Puhnonary  embolism. 

7.  Empyema. — This  n\ay  be  brought  about  by  an  exten.sion  of  ecpticJ 
cellulitis,  or  by  removing  during  the  operation  a  j>ortion  of  rib  in  orderj 
to  get  more  room — a  step  the  danger  of  which  cannot  be  too  8tn)ngh 
enforced,  p.  fil4.  An  anatimiical  predisposition  favoring  the  passjigftl 
of  inllaiumation  from  the  kidney  to  the  pleura  has  been  poinle<i  out 
by  Dr.  I^tinge,  of  New  York.  This  authority  on  renal  surgery  found,] 
iu  one  subject,  in  the  diaphragm  an  enormous  gap,  the  muscle  fibreflJ 
being  absent  from  the  ligameutum  arcuatum  internum  as  far  as  thei 
outermost  part  of  the  eleventh  rib.  Between  these  two  points  the] 
fibrts  of  the  diapliragm  commuuicated  in  a  high  arch,  buuudiug  aaj 
areii  in  which  the  fatty  tissue  about  the  kidney  was  in  direct  contact] 
with  the  pleura, 

NEPHRORRAPHY. 

Indications. — Where  the  surgeon  is  able  to  satisfj'  himself  that  a , 
persevering  trial  of  a  well-fitting  belt  has  failed  ;  that  the  pain,  whether 
constant  or  paroxysmal,  is  boniijide ;  X  ^^^^  ^^^^^  i'  really  cripples  andj 
spoils  the  patient's  life.    Constipation  and  dyspepsia  wUl  of  couisej 
have  been  treated,  tight  lacing  given  up,  and  a  trial  of  massage  com- 
bined with  the  use  of  a  belt. 

Operations  for  Movable  Kidney.— These  are : 

A.  Nephrorraphy. 

B.  Nephrectomy. 
It  is  the  first  of  these  that  will  be  considered  here.    Nephrectomy  I 

*  Brit.  Mid.  Journ.,  March  8,  1884. 

f  Tliat  injury  to  tlie  jieriioneuni  is  not  always  fatal  here  is  hLowd  by  a  ens*  men- 
tioned (wi)lioiil  reference)  by  Mr.  Morris  (loc,  supra  eit.,  p.  53-5),  in  which  the  pia  of 
a  «crofuloiis  pyelitis  had  con(aniiitiiti.'d  the  inner  surface  of  the  pcritoiientn.  'I  hf  palictit 
here  ra]iitlly  rt-covcred,  l!ie  ofj«ralioii,  whicli  l.-wled  two  houre  nnd  n  hidf,  having  htm 
thronglioivt  fUl  but  liloridlf-o. 

X  A»  when  it  isai>ci>m|iunied  br  undonbted  vomiting.  Anothercotiditionof  noTsble 
i(idncy  whicli  calls  for  u[venition  is  when,  in  Ktonping,  the  viscua  comes  dowDaofari 
to  be  juramed  between  the  rib»  and  Ihe  crista  ilii- 
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for  movable  kidney  has  been  alluded  to  at  p.  629,  and  will  be  briefly 
considered  at  p.  645. 

A.  Operation  of  Nephrorraphy. — The  kidney  is  first  exposed 
by  the  incision  *  and  the  steps  already  fully  given  (p.  614),  The 
lumbar  fascia  being  opened,  the  wound  is  widely  dilated  by  the  use 
of  retractors,  which  gather  up  the  whole  thickness  of  the  wound  down 
to  the  renal  capsule,  and  by  an  assistant  pulling  up  the  ribs  if  need 
be.  During  the  rest  of  the  operation  another  assistant  with  steady 
pressure  on  the  right  spot  forces  the  kidney  into  the  wound  and  keeps 
it  there. 

The  surgeon  now  examines  the  kidney,  as  to  whether  it  is  sound, 
enlarged,  etc.  If  the  viscus  be  quite  healthy,  the  surgeon  next,  in  the 
words  of  Mr.  Greig  Smitli,  seeks  "  to  diagnose  the  exact  nature  of  the 
conditions  associated  with  the  mobility.  If  it  is  clear  that  the  fatty 
tunic  is  closely  adherent  to  the  fibrous  capsule,  the  former  need  not 
be  opened.  But  if  the  kidney  has  space  for  movement  inside  its  fatty 
capsule,  then  this  ought  to  be  freely  opened,  and  the  finger,  inserted 
through  this  opening,  moved  freely  over  the  renal  surface,  so  as  to 
excite  plastic  inflammation."  f 

Several  questions  now  arise  as  to  the  sutures.  (1)  What  is  the  best 
material?  (2)  What  tissues  are  to  be  taken  up?  (3)  Are  they  to  l>e 
dropped  in? — (1)  The  sutures  should  be  of  both  carbolized  silk  and 
chromic  gut  if  they  are  going  to  be  dropped  in ;  of  carbolized  silk  only 
if  they  are  left  for  subsequent  removal.  (2)  With  regard  to  the  tissues 
taken  up,  the  sutures  should  certainly  include  kidney  tissue  itself.  In 
other  words,  passing  them,  however  numerously,  into  the  peri-renal 
fat  or  kidney  capsule  will  not  be  sufficient.  This  was  well  seen  in  the 
case  of  nephrorraphy  mentioned  at  p.  644,  in  which,  after  numerous 
sutures  had  been  thus  placed,  the  kidney  still  dropped  away  out  of 
sight  as  before. 

The  third  question,  whether  the  sutures  are  to  be  dropped  in  or  not, 
is  still  an  open  one.  Most  surgeons,  I  believe,  do  so,  and  this  was  the 
method  I  adopted  in  two  <;ases  of  nephrorraphy.  The  kidney  being 
thoroughly  exposed,  pushed  well  up,  and  its  structure,  the  amount  of 
surrounding  fat,  and  the  looseness  of  capsule  having  been  examined, 
the  surgeon  passes  from  four  to  six  sutures — some  of  carbolized  silk, 
some  of  gut — through  adjacent  parts  of  the  kidney  itself  and  the 
deeper  of  the  soft  parts.  The  material  used  is  of  medium  size,  so  as 
not  to  cut  out  too  readily,  and  the  needles  are  curved  and  used  with 
a  holder.   The  sutures  should  be  inserted  one  or  two  at  the  lower  end, 

*  In  a  fat  patient  a  T-shaped  Incision  will  be  needed. 

t  If  this  be  carefnlly  done  with  an  aseptic  finger,  there  is  no  fear  of  exciting  dan- 
gerons  cellulitis.  With  this  operation  carried  out  with  strict  precstutiuns,  there  is  fear 
of  too  little  rather  than  of  too  much  inflammation. 
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two  or  three  at  the  outer  and  one  or  two  at  the  inner  border.  They 
should  dip  well  into  the  kidney  tiwiue  on  the  one  hand,  and  pass 
through  the  lunibiir  fascia  and  nnwcles  on  the  other.  When  sufficient 
are  insortod  and  knotted  so  that  the  kidney  no  longer  falls  away  wlien 
thi*  supporting  hand  of  an  assistant  is  removc^l,  a  little  iodoform  » 
due»ted  in,  the  sutures  are  cut  short,  and  the  Avound  over  them  cJceed 
with  silk  and  wire  sutures.  • 

Very  little  Ijlet'din;:  follows  the  simple  punctures  of  the  kidnej- 
8u1»9tancc  ijuplicd  in  the  .al>ove  method. 

The  objection  to  this  plan  is  that  if  only  chromic-put  sutureeare 
made  use  of,  they  may  soften  and  come  away  too  soon.*  If  silk  are  iweii 
even  when  care  has  been  taken  with  the  preparation,  the^*  may  com* 
away  with  vexatious  roi)etitions  through  a  long  persistent  sinus  (^p.4W)^ 

Another  method  is  one  use<l  by  Mr.  Morris.t  and  consists  in  pas«ii 
sutures  of  silk  and  cliruuiic  gut  through  tlie  entire  thickness  of  one  lij 
of  the  wound,  tlu-n  through  the  capsule  and  cortex  of  the  kidney,  and 
finally  through  the  other  lip  of  the  wound.  When  these  sutures  ar 
tird,  the  wound  is  closed  and  the  kiilney  fix»?d  at  the  same  linin 
Some  buried  sutures  passing  Itctween  the  kidne\'  and  the  deep  pa 
of  the  incision  might  be  made  use  of  ns  well.  In  one  of  Mr.  Morris) 
cases  a  single  stout  catgut  suture  jwissed  as  above  seems  to  have  h 
successful  in  fixing  the  kiilney.  In  the  other  case,  where  silk  ani 
catgut  sutures  were  tlius  passed,  the  former  was  not  removf»<1  «'n  ^h*. 
thirteenth  day. 

Two  cast-s  of  nephrorraphy  have  been  lately  under  my  care. 
the  first  the  kidney  proved  to  l>e  not  only  movable  but  the  seat 
pyelitis  as  well.  The  woman,  aged  forty-four,  was  a  patient  of 
F.  Taylor's ;  other  treatment,  inclu^ling  a  well-fitting  belt,  havir 
failed  to  give  relief,  I  was  asked  to  perfornj  nephrorraphy.  The  loi| 
being  a  thin  one,  and  the  kidney  easily  brought  up  to  tlie  surface,  I 
operation  was  very  easy,  I  began  by  putting  in  eight  or  ten  put" 
sutures  between  the  peri-renal  tissues  and  the  edges  of  the  wovinil. 
These  had  no  effect  whatever,  as  when  my  dresser,  Mr.  A.  E.  Poohnan, 
removed  the  very  efficient  support  which  he  was  applying  throi 
the  abdominal  walls,  the  kidney  receded  completely  out  of  sight 
Three  carbolized  .silk  sutures  passed  between  the  kidney  itself  (thi 
needle  being  dipped  well  into  its  substance)  and  the  edges  of  the  io^ 
cision,  and  cut  short,  kept  the  kidney,  without  any  other  suppor 
Huite  up  in  the  wound  ;  in  fact,  the  patient  being  thin,tlie  organ  noi 
liiy  aliDost  Bul>cutant'uu.''.     The  wound  wi\a  so  completely  closed  bj 

*  Dr.  Newman  (Ulattf.  Med.  Joum.,  1883)  has  observed,  na  might  be  «xpec<ed,  llut 
the  part  of  the  catgut  sutures  which  lies  in  the  rnsctilnr  kfdney-timue  itself  •often 
with  especial  qiitckneex;, 

t  Annalt  of  Swgery,  April,  18S7- 
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the  viscus  that  no  tlniinajre-tiilu'  could  be  insertt'd.  Pntiiarv  union 
took  plnce  throuylmut,  niul  the  wauiid  was  ln'silefl  in  toji  <\:\y6.  Ahout 
two  months  hiter,  the  pain  hein^  re-established,  further  exiuninalioii 
provcNJ  that  the  urine,  wliich  had  before  been  found  noriiui],  now 
contained  pus.  Three  months  after  the  nephroiTuph}'  I  explored  the 
wound.  This  was  rendered  a  little  dithtJuU.  by  the  incis^ioti  jiaBt^inj^ 
through  scar  tissue.  The  silk  sutures  fixing  the  kidney  were  found 
in  sihi.  The  kidney  itself  now  showed  two  cystic  expansions,  both 
small — one  nboiu  t!ie  size  of  u  hen's  ej?fr,  the  other  that  of  a  wah;ut — 
one  at  the  upper  and  one  at  it.s  b>wer  extremity.  Fine  troear  punct^ 
ures  removed  pus.  After  consultation  with  my  eolileagne,  .Mr.  Howse, 
I  removed  the  kidney.  Not  beinji  much  enlarged  it  came  out  easily 
through  the  ordinary  lumbar  incision,  and  the  patient  ujade  a  good 
recovery.* 

B.  Nephrectomy  for  Movable  Kidney. — This  operation  will 
be  very  rarely  ropiired.  It  shuuld  be  reserved  for  cases  where  (i) 
the  kidney  is  not  only  movable,  but  diseased,  ii3  at  pp.  'WI>,  (344.  (ij) 
Where  nephrorra])hy  has  failed,  (iii)  Where  a  misjihuetl,  movable 
kidne}'  cannot  be  jiushed  back  into  the  loin.f 


CHAPTER  V. 

OPERATIONS  ON  THE  INTESTINES. 

acute:  INTESTINAL  OBSTRUCTION.-ENTEROTOMT. 
—FORMATION  OF  ARTIFICIAL  ANUS  IN  INTESTI- 
NAL OBSTRUCTION.-SUPPURATIVE  PERITONITIS. 
—CLOSURE  OF  ARTIFICIAL  ANUS  AND  RESECTION 
OF  INTESTINE.-COLEOTOMY. 

ACUTE  INTESTINAL  OBSTRUCTION. 

The  following  practical,  though  very  brief,  remarks  uu  the  chief 
varieties  may  be  helj»ful  at  the  time  of  o]>cration; 

*  TIioiikIi  tlte  kidiiej  liuil  Ijeeii  c^areliilly  ini^pected  at  the  previous  i»}>eraLi(in  by  Dr. 
Tiiylor  and  myself,  lliodgti  I  hail  hud  Qp(>orlnnUieii  <>r  handling  it,  and  ltj(»t)Kli  tlie 
needle-piin<;tiire!4  gave  V4<nt  only  t^i  )duud,  I  (liink  ihi*  fii]|i)tiiMitiiin  ninm  have  bteii 
present  at  the  tinu>  of  the  ue|dir<>rra|)liy.  TIiIh  ca.se  and  that  recorded  at  p.  G38  show 
ihnt  movjible  kidncvN  do  sornetiiiH-M  have  a  hush  of  orguiiie  diHeiii^. 

I  Would  iilliide  to  iinotJier  ca<«  nf  ne|ihrnrr:ipliy  lu  ciiiphnhizu  iIil'  reniurloi  ii):«de  in 
(he  fodt-niile  at  p.  404,  Jlore,  in  ini^ertiiig  .'lix  stutuf<^  of  tiirboliiJid  silk  liclween  the 
luwer  extremity  and  borders  uf  the  khhtey  and  the  edge*  of  tlie  <-nt  Junibar  t'lutc'ia,  I 
Dtode  use  of  the  clo^'ely  pluiteil  t^iJk  known  as  Tiirncr'ii.  Thin  can  bo  reei^it  all  cell 
change*,  etc  ,  ibac  (or  eleven  nKwlhs  ihe  j-inuses  |>erKiste<l,  di.-«.'liarging  tlii-se  silk  sutures 
at>t>otntely  unchange<l.  1  finally  liad  to  o^wn  np  the  »<tnigs  and  reninve  ilie  huit  slilcli. 
It  was  ubsuhilely  unidlered.  f  Morris,  Stt-ry.  Dig.  nf  the  Kiihiey,  p.  42. 

L        X  Ubronic  intestinal  olMtriictiun  has  been  alluded  to  uader  the  head  of  C(jJutuiuy,}>.o93. 
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A.  Strangulation  by  Banda  and  through  Aperture»j^ 

1.  Adventitious  peritoneal  lumds.  Perhapp  there  has  Iw-en  a  hislnrr 
of  peritonitis,  starting  possibly  from  the  ciVHJuni,  the  uterus,  and 
ap^K'udapee,  or  a  nii?8enteric  gland.  These  bun<l8  are  usually  attnclid 
by  one  end  to  the  mesentery. 

2.  Omcutiil  bauds.  Here  some  part  of  the  lower  end  of  the  omen- 
tum has  become  adherent  to  the  brim  of  the  pelvis,  a  hernial  eac,tbe 
uterine  apjicndiiges,  or  the  caruni. 

3.  Meckel's  diverticulum.  This  is  ui^ually  met  with  in  young  sub- 
jects. Tubular  or  cord-like,  it  will  be  found  attached  at  one  end  to 
tlie  ileum,  within  3  feet  of  the  ca'cuin.  at  tlie  t»ther  near  the  urobiljcoj, 
or  Xx)  the  mesentery  or  intestine.  L'nder  thi>»  areh  small  iutetitine  ii 
very  liable  to  i«lip.  In  other  cases  one  end  is  free,  anJ  cnsnMw  «r 
knots  tip  a  loop  of  intestine. 

4.  Some  normal  structure  abnormally  attached.  Such  arc  a  Fallo- 
pian tube  or  the  vermifurm  appendix. 

0.  Some  aperture  or  slit.  This  may  be  congenital  or  traumatic, and  i 
situated  in  the  omentum,  mesentery,  etc. 

In  all  the  above,  the  lower  part  of  the  ileum  is  the  portion  u^u&ilv; 
strangulated. 

B.  Yolndug. — Tlie  intestine  here  is  ut^ually  either  twisted  otj  it 
mesenteric  axis,  or  bent  at  an  angle.    Tlie  former  is  the  more  aeut 
condition,  owing  to  the  strangulation  of  vessels.     It  is  mu^h  niu 
common  in  the  sigmoid  flexure,  when  this  has  a  long  meso-colon, 
especially  in  adults  who  have  been  subject  to  eonbtipation  CTrevts) 

The  diptensitui  may  be  enormous,  this  part  of  the  intestine  app 
ing  to  occupy  all  the  abdominal  cavity.    Ulceration  lending  to  f»fc 
p<'rJtonitis  may  set  in  either  in  this  intestine,  or  in  the  colon  or  cact 
(1).  mi4). 

C.  Strictures. — These  have  been  considered,  with  chronic  obstructic 
under  the  head  of  colotomy  (p.  -593). 

D.  Foi't'iijn  liodifu  (f.f/.,  (iidLttonc*)  becominff  Impacted. — The  pntie 
here  are  usually  over  forty-five :   often  stout  women   of  sedentar 
habits,  with  history  of  i>ast  colic,  etc.    The  stone  is  usually  a  la 
one  which  bus  ulcerated  into  the  duodenum.     The  urgency  of  tl 
symptoms  will  vary,  of  course,  with  tlie  size  of  the  stone,t  the  con 

•  Mr.  Treves  {InUal.  Cbtlruet.,  p.  IS;  Diet.  (/  Surg.,  vol.  ii.  p.  S02)  gmu(u  llie 
togellier  from  llie  similnrity  of  their  ol>8lruction  and  ttieir  cla»e  resembUnc«  to  fJrmng 
luted  bernia.    Tlie  aliove  lOasisification  w  borrowetl  from  Mr.  Treve*. 

t  S(mie(itnc.4  mi  such  liisiory  ia  oUtainable.  Tims,  in  a  very  interesting  case  of  1 
Bryanl'fl  {Vtht.  St>c,  Tra%*.,  vol.  xii.  p.  10fi)»  'n  which  he  removed  x  gvll-stuna*  Ir 
the  ileiiui  which  had  caused  complete  obstruction  for  three  days,  the  [lalieni  is  «iti 
to  liAve  l^e«n  p^rfpclly  lieiiltiiiy  u^  to  ilie  time  of  the  Rttnck,  i^ave  for  tHX^isiiiniil  Ux 
geslion.  At  the  }Hwt-morlem  exnininalion  au  old  cominuoicalioD  was  found  be(»( 
the  gall-bladder  und  the  duodenum. 


I 


647 


plotenee^SrTRCTlR^action,  nnd  the  site.  This  is  usimlly  in  the  lower 
ileum. 

E.  IntvsmgfTption.—¥rova  its  frequency,  especially  in  young  life, 
its  fatality  in  infants,  the  fact  that  its  treatment  ii?  more  satisfactory 
t»ft*ause  its  fliagnosig  is  easier  than  other  forms  of  ohstruction,  this 
form  of  intt-stinal  obstruction  deserves  careful  notice.  Of  the  varieties 
— the  enteric,  the  colic,  the  ileo  colic,  and  the  ileo-ciecal — the  fre- 
quency of  the  last  is  well  known.  It  is  to  this  variety,  especially  in 
children,  that  the  following  rtniurks  maitily  mjijily. 

The  frequency  with  which  intUHSusception  is  still  left  undingnosed 
must  receive  mention,  a  fact  which  appears  to  \>e  due  to  a  failure  to 
examine  tlje  rectum,  or  Uy  a  inisinterpretjition  of  what  is  found  tliere 
in  acute  cases  (an  intussusception  being  called  a  prolapsus),  and,  in 
less  acate  cases,  to  their  sometimes  presenting  very  few  symptoms  at 
all. 

With  regard  to  treatment,  it  cannot  be  too  strongly  insisted  u]ion 
that,  in  this  form  of  obstruction,  tliere  is  no  excuse  for  delaying 
active  treatment.  If  intussusception  is  suspected,  the  trinl  of  bella- 
donna or  opium,  warmth  aided  by  friction,  sIkhiUJ  be  a  brief  one ; 
and  if  a  tumor  is  to  be  feit,  eRpecially  if  per  rectum  as  well  as  through 
the  altdomcn,  it  should  be  briefer  still.  No  dtday  should  bu  lost  in 
trying  indation  or  injection.  I  prefer  U>  begin  with  the  former.  A  little 
olher  being  given,  the  lower  limbs  being  somewhat  raised,  the  nozzle 
of  a  Lund's  intlaitor,  or  a  full  sized  catheter,  or  a  rectal  lube,  attached 
by  tubing  to  a  bellows  and  well  coated  with  vaseline,  is  carefully 
passed  into  the  bowel.  The  nates  I»eing  seeurely  pressed  roiuid  the 
tube,  air  is  steadily  pxiiiipcfl  into  Ibe  colon,  while  the  sxirgeon  keeps 
one  liand  on  the  abdoujen,  not  only  to  prevent  over-distension,  but 
also  to  watch  kir  nny  receding  of  the  tumor  tovvjirds  the  ctecal  region. 

With  regard  to  the  force  used,  Dr.  Goodhart  {Inc.  svjyrn  ciL,  p.  VI?)) 
reniarke:  "  Replacement  of  the  bowel  can  usually  only  be  effected  by 
considerable  distension  of  the  whole  colon,  tind  <listension  of  the 
colon  H<mu'times  recjuires  a  good  deal  of  rather  forciide  pumping  to 
complete  it."  This  is  especially  the  case  with  regard  to  the  last  few 
ounces  of  air  sent  in.  Proliably  the  advice  of  Dr.  Taylor*  on  this 
point  will  minimize  tJie  risk  of  ru]iture  of  the  bowel.  "  The  risk  can 
be  reduced  to  a  minimum  by  injecting,  carefully  and  slowly,  succes- 
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*  Qm,  Soc  TVoM ,  vol.  itI.  p.  71.  Dr.  Taylor  thinkn  thai  twn  kinds  of  CAses  iir« 
nnsuiied  for  inflation:  One,  in  wtiiHi  the  inmssuftcepiion  aciimlly  pmjectii  from  the 
Bniin,  as  ihiH  foriit  nhown  eniirriioim  foreiiiK  power  iin  the  part  nt  tlie  inleHline,  while, 
after  replnoement  by  the  fiuK^-r",  (he  nnviitnl  of  air  ihiit  cun  be  brought  to  bear  is 
nei-essiuily  snmll.  Dr.  Tavlnr'a  other  (jnmp  unsniteil  for  iiilliititrti  ix  where  no  tixuftr 
cun  be  fell  iind  the  <JiagnotiiB  dependH  flilely  iiri  symptmus.  He  puintu  out  ttiat  here 
it  is  iiu|taasible  t<i  judge  of  the  eflecln  of  indation. 
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§ive  small  quantities,  and  by  gently  kneading  the  abdomen  so  u  to 
facilitate  the  passage  of  air  upwards,  and  thus  prevent  the  sudden 
over-distension  of  short  lengths  of  the  colon."  * 

Inflation  failing,  if  the  condition  of  the  patient  admits  of  it,  more 
powerful  means  may  be  made  use  of  by  connecting  the  rectal  tube 
with  an  improvised  water-cistern,  placed  high  above  the  lie<l.  :i  more 
equable  and  forcible  distension  being  thus  obtained.! 

These  methods  failing,  while  the  child  is  still  under  ;ii  tn', 

preparations  should  be  made  for  operation.  Before  dest '  _-.il 
may  be  useful  to  point  out,  as  far  as  this  is  possible,  in  what  cms 
this  IP  likely  to  be  called  for  and  how  often  it  is  likely  to  \*e  eUfr 
cessful.  The  following  will  help  towards  an  answer  to  the  abote 
questions : 

a  The  duration  of  the  case.  In  the  majority  of  cases,  especially  in 
children,  the  tendency  of  the  condition  is  to  strangulation,  .nnd  liftt 
incarceration,  and  while  the  rapidity  of  the  strangulation  varies  a 
good  deal,  the  chances  of  inflation  or  injection  are  small,  unless  in 
recent  cases. 

(5  If  the  above  is  correct,  it  is  obviously  of  much  importanre  to 
decide  whether  the  bowel  is  strangulated  or  incarcerated.  Mr. 
Hutchinson  (Med.  Chir.  Trana.,  vol.  Ivii.  p.  31)  points  out  thiil  the 
severity  of  the  symptoms  will  be  helpful  here — xiz.,  the  urpviicrof 
the  vomiting,  the  degree  of  the  constipation,  the  character  of  any 
stools  passed, t  etc.,  any  indications  of  coliapse,  and,  above  all,  i* 
utterly  incompatible  with  gangrene,  advance  of  the  tumor  further  oft 
in  the  large  intestine.g 

*  Tlie  vnliie  of  this  was  alinwii  decisively  in  the  case  of  an  infant  recFntIv  inlbted 
bj  Dr.  I'ern- iinil  myself.  Pumping  in  of  air  had  at  first  little  edecl;  while  it  «• 
continue«l,  and  my  colleague  manipiiUted  the  jmrls,  first,  one  gently  nn»t>|iin|(  wttBd, 
nnd  n  little  later  a  louder  one,  as  of  unfolding  intestine,  were  beard,  And  the  twelling 
waa  fonnd  lu  have  <liHuppeared.  Though  the  infant  iMueed  a  natural  luotion,  ill* 
intn!»u»ce|jlion  recurred. 

f  troodhart  (toe.  itiprn  «'(.).  It  if  jx)int*»d  onl  that  this  method  encails  •  gtrtitt 
risk  of  rupture  of  tlie  Ixjwel,  but  that  the  enJ  jimtifiesi  the  means  iconHiden«»gi!ie 
great  diiuKor  of  these  pa.s«4>),  provided  that  the  requisite  distetisioD  canitot  1>«|M*-| 
cured  without. 

I  I>r.  Fngge  and  Mr.  Ilowse  (M«i.  Chir.  Tran».,  vol.  lix.  p.  90)  point  out  Ikst  I 
blood  in  the  »tool8  of  (lietic  comm  does  not  nece«i«iarily  luean  ptrangi>liili»n  and  lbrvat-| 
ening  gangrene.  Thutt  it  may  be  present  in  chronic  cases,  from  the  fir»L,  a*  in  Mr.j 
HulchiiiHon's,  where  blood-8taine<l  nmcus  wa*>  pa»ied  for  a  month,  at  iJie  eod  "f  which  1 
time  Mr.  IlDtcliin^ion  was  xtill  able  to  reduce  the  intuEKUiK'eption  by  a  8ucce»'(<>lj 
opemiion.  In  other  chronir  auma  no  blood  may  be  pa.«(»«d  for  a  lung  time;  ii  iMyi 
then  api>i-ar  with  other  aymptoniH  and  rapidly  duistroy  life,  titough  no  gangrmii 
present.  I.>a»tly,  in  mmne  of  the  eases  in  which  tho  buwel  has  sloughed  away,  do  blood 
has  been,  at  any  time,  p.ijwe<l. 

i   Dr.  GtHtdliart  [ior-.  itupra  rit.,  p.  122)  |)oinL<i  out  that  while  this  aymplom  nnot 
that  no  slonglitiig  and  no  firm  adliesious  are  present,  it  cannot  be  inferred,  owing  to 
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y  The  condition  of  the  patient  as  to  collapse,  etc. 

9.  Age.  In  infants  under  a  year,  unless  reduction  is  early  tried  and 
is  quickly  successful,  the  prognosis  is  very  desperate  whether  an 
operation  is  performed  or  no.  Mr.  Hutchinson  thinks  that  this  fact 
may  be  held  to  justify  very  early  resort  to  operation. 

The  same  surgeon  thinks  that,  while,  on  the  one  hand,  the  cases 
best  suited  for  operation  are  those  which  have  persisted  for  some 
considerable  time,  and  in  which  the  intestine  is  only  incarcerated, 
on  the  other  hand,  "  cases  in  which  the  symptoms  are  very  severe,  or 
the  stage  greatly  advanced,  it  may  be  wiser  to  decline  the  operation 
and  to  trust  to  opiates." 

Operation.— The  child  being  still  under  the  influence  of  the  ether 
which  has  been  given  for  the  attempted  reduction,  the  parts  being 
cleansed  and  any  urine  drawn  off,  an  incision  is  made,  usually  in  the 
middle  line,*  sufficient  to  admit  of  the  easy  introduction  of  two  or 
three  fingers.  Before  opening  the  peritoneal  cavity  the  bleeding 
should  be  entirely  arrested.  The  intussuscepted  mass  is  now  found, 
and,  if  possible,  hooked  out  into  the  wound.  If  this  be  feasible, 
careful  persevering  attempts  are  made  at  reduction  by  a  continued 
action  of  gently  squeezing  tlie  lower  end  of  the  mass  so  as  to  push 
out  the  ensheathed  mass,  while  at  the  same  time  the  ensheathing 
layer  is  drawn  off. 

If  the  parts  are  not  sufficiently  mobile  to  allow  of  thus  bringing 
up  the  intussusception,  the  wound  must  be  enlarged  sufficiently  to 
introduce  two  fingers  of  each  hand.  The  following  remarks  of  Mr. 
Hutchinsonf  show  how  great  may  be  the  difficulties  and  tlie  best 
means  of  meeting  them.  Having  failed  to  hook  U])  the  mass  or  to 
reduce  it  in  situ,  he  was  "  obliged  to  enlarge  the  wound  freely  above 
the  umbilicus,  and  to  allow  the  intestines,  much  distended  with  gas, 
to  escape.  It  was  only  when  the  abdomen  was  almost  empty  that  I 
could  bring  the  neck  into  view  in  the  wound,  and  then  made  repeated 
attempts  to  draw  the  bowel  out,  but  without  success.  That  there 
were  no  adhesions  was  proved  by  the  fact  that  an  inch  or  two  could 
be  easily  drawn  out,  the  impediment  was  clearly  due  to  the  ensheath- 
ing bowel  being  thrown  into  folds  by  traction,  and  thus  constituting 
a  series  of  strictures  which  gripped  its  content.«i.  In  this  dilemma, 
and  when  almost  in  despair  as  to  whether  I  should  accomplish  the 
reduction,  it  occurred  to  me  to  seek  the  lower  end  of  the  invaginated 
part,  and  try  to  hold  the  ensheathing  part  to  prevent  its  being  drawn 

the  vdema  and  inSaramstion  which  are  already  present,  tliat  because  the  tumor  thus 
altera  its  position,  therefore  it  can  be  reduced. 

*  Or  in  one  linea  seniiliinarioy  usually  the  left. 

t  Med.  Ckvr.  2Vaa<.,  vol  liz.  p.  100.  The  patient  in  this,  Mr.  Hutchinson's  second 
was  onljsiz  mooths  old,  and  died  of  peritonitis. 
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into  folds.  ....  The  attempt  to  hold  the  en&heathing  layer  straiplit 
at  once  revealed  the  true  mode  of  reduction,  for  by  pulling  this 
downwards  insteiid  of  trying  to  pull  the  involved  part  upHfirds,  I 
acenniiilisshoi]  the  replaft-nicnt  with  the  greatest  ease."*  Mr.  Hutch- 
inson thinks  that,  in  future,  the  lower  ends  should  he  alway?  first 
caught,  and  that  reduotion  hy  sf[urezin?  this  or  pulling  the  sheuth 
down  ruther  than  dragging  the  eontiiined  tuhe  out  might  be  accom- 
plished without  bringing  the  parts  into  view.  If  this  failed  it  would 
be  more  easy,  in  intussusception  into  the  descending  colon,  tobrinjB: 
the  lower  part  into  the  wound  than  the  upper  one.  This  opinion  of 
Jlr.  Hutchi noun's  has  been  confirmed  by  the  following  cases — (T.j?.,  Mr. 
Howse's,  a  successful  o|H'ration  on  a-n  adult  (.1/rf/.  Chir.  7V«7)«.,  vol. 
lix.  p.  88);  Mr.  H,  Marsh's  case,  also  successful  (find.,  p,  81),  in  «n 
infant  seven  months  old  ;  and  in  another  case  of  the  same  surgeon's 
{St.  Earth.  Ho!f}i.  litfiorlff,  vol.  xii.  p.  1)8).  Here,  as  by  no  justifiaMe 
force  could  any  part  be  drawn  out,  the  contained  bowel  was  pusbwl 
or  Itadct'd  out  liy  genth^  squeezing  ninvements  hctwecn  the  finpcrnnd 
thumb,  thene  lieing  shifted  gnuluiilly  u]i\vards  along  the  gut  till  lii" 
cnK!um  appeared. 

Whichever  method  is  found  to  aujswcr  best  must  be  pfTscvcro^l 
with  till  every  atom  uf  the  niiuss  is  reduced,  this  being  often  known 
by  the  appearance  of  the  vermiform  appendix. 

Sometimes  Iht-  success  may  he  only  partial,  the  last  inches  of  SD 
intutisu,«eeption  resisting  every  attemjit  at  reduction.  Thus,  in  I'f- 
Fagge's  and  Mr.  Howse's  paper  {lor.  supra  nl.)  a  case  is  given  of* 
child  aged  five  months  who  had  suffered  for  a  month  from  ilco-c*CJil 
intussusception.  At  the  opuration  a  large  part  was  reduced  witli^ut 
diffieulty,  but  the  last  4  inches  were  so  adherent  and  softened  that 
even  gentle  traction  caused  two  rents,  from  which  faeces  cscHptni.  Tbt; 
remaining  intussusception  was  therefore  cut  away,  and  tlie  ends 
sutured.    The  ciiild  ^ndy  survived  a  few  hours. 

In  a  chilli  aged  seven  months,  to  which  I  was  called  by  Rr. 
Warner,  of  Woodford,  though  symptoms  had  only  lasted  about  thirty* 
eight  luiurs,  I  was  unable  to  eomfdetely  reduce  an  intussus<H«|iti<>n 
wliicii  had  reached  lialf-way  duwn  tlie  descending  eidon.  The  luff*'' 
end  could  only  just  be  brought  into  view;  by  a  continued  traction 
and  ujiward  sijueezing  a  few  intdies  were  reduced,  and  then  there  wa? 
an  absolute  block.  Further  attempts  caused  a  tear  in  the  peritom^ai 
coat  at  one  spot,  and  as  the  child  was  much  collapsed,  the  symptows, 
in  spite  of  the  very  short  duration,  having  been  very  acute  from  the 

*  To  i()L*el  llie  (li/ficiilty  ofreJiK-ing  the  sinatl  intestines,  Mr.  HiitcIiiiiMin  jiitmiin«<l 
them  at  two  or  three  b|X)L<»  to  let  uiil  tlaius.     Unforliinalely,  feevrs  cm u|nil  froii 
wtiieh  required  clotting;. 
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^prst  (they  appear  to  have  been  stnrted  by  the  fjither  dnncinfi  the  child 
^ptap  and  down ),  and  liavinp  rcsistt-d  repeak-d  attempts  nt  inthxtion,  I 
felt  compelled  to  close  the  abdomen.     Death  followed  a  fiw  hours 
Inter. 

Every  care  should  he  taken  throughout  tlie  operation  In  prevent 
hilling,  both  of  tla*  chihrs  body  nnd  Jimbs,  iind  fspucinlly  of  any 
itestine  which  may  have  to  he  withdrawn,  p.  G55.  For  these  rt'itgons 
do  not  advise  the  use  of  the  spray  in  a  child,  preferring  to  irrigate 
the  wound  in  the  al>donnn;il  wiill,  :ind  to  ;vib»pt  the  other  preciiutions 
fiven  a  littlu  later,  as  to  insitrunients,  irrigatiim  of  iieritoneul  eavity  if 
leedful,  and  closure  of  the  wound. 
As  in  all  abdominal  sections,  this  operation  shotild  be  concluded 
speedily  us  may  be. 
The  chief  points  in  the  after-treatment  consist  in  a  wise  use  of 

Ivarmth,  milk  and  brandy,  and  laudanum. 
EXPLORATION  OF  ABDOMEN  IN  ACUTE  INTESTINAL 
OBSTRUCTION. 

I    Question  of  Operation  in  these  CaseB. 
While  it  is  impossible,  owing  to  the  obscurity  of  the  diagnosis,  to 
In)'  down  any  (Ufuritu  rules,  I  trust  that  Ihc  following  remarks  may 
be  found  of  some  bi'](): 
J    1.  Diffiatlti/ of  Diatjnosiit. — This  is  a  matter  of  twofold   importance, 
(a)  Is  the  case  one  of  acute  obstruction  at  nil,  or  is  it  one  of  peri- 
ttmitis,  or  peri-typhiliti.s?     ((J)   If  the  symjitoms  arc  due  to  some 
^knechanical  cause  brought  about  by  acute  obstruction  in  the  form  of  a 
^*band,  internal  hernia,  or  volvulus,  wliich  of  tliese  is  it;  and  is  it  one 

admitting  of  remedial  interference? 
^L  It  seenis  to  me  that  this  is  one  of  those  instances  in  winch  the 
^ntdvances  niude  in  operative  surgery  have  outstripped  those  of  diag- 
^■losis.  From  the  necessarily  hidden  nature  of  the  lesion  this  must  be 
^■lo,  but  as  long  as  the  diagnosis  of  these  cases  remains  so  obscure,  so 
Hlong  shall  we  lie  uneertuiti  and  hesibiting  in  our  treatment. 

2.    mini  t«  the  Proportion  of  Natural  Becoverm  irithnut  0})eralion  in 

^^CoittM  of  Acute  Intestinal    Ofjutnietion  f — On  this  ]>oint  there  are  two 

^0)iiite  dilferent  camps  of  opinion,  and   neither,  it  seems  to  me,  can 

really  point  to  any  better  success  than  the  other.     t)n  the  one  hand, 

^Alr.  Hutcliiuson,  a  man  uf  vast  experience  and  one  of  the  neatest 

^Pobservers  the  profession  has  ever  known,  submitted  this  proposition 

to  the  Bath*  Meeting  of  the  Association :     "  In  the  present  state  of 

surgical  knowledge,  exploratory  o]>erations  for  the  relief  of  abdominal 

obstruction,  tlie  cause  of  which  catuiot  be  diagnosed,  are  not  warrant- 
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able,"    Mr.  Hutchinson  based  this  opinion  on  the  fact  that  instanc 
of  spontaneous  recovery  in   acute  intestiniil   obstruction  are  "  vei 
numerous,  and  tluit  they  prove  conclusively  that  no  one  can  tel 
when  an  abdoniiiuil  ohslruction  cnse  of  uncertain  diagnosis  18  hoj 
less,  and  that  unless  it  be  practically  so,  the  dangerous  expedient 
opening  the  ahtjonnnal  cavity  is  not  justifiaide." 

On  tlie  other  hand,  we  have  surgeons— c.r/.,  Mr.  Treves  and  Ml 
Greig  Smith* — condenminfj  expectant  treatment,  and  strongly  argin| 
an  early  resort  to  nhdoniinul  section. 

I  am  compelled  to  say  that  Mr,  Hutchinson's  reasoning  does  n< 
carry  con\nctifm  to  my  mind.     Though  he  stjitcd  that  ho  knew  th.it 
cases  of  .spontaneous  reco%Try  in  acute  obstruction  are  very  numeroua 
he  only  alluded  to  three,  and  tliat  briefly.     Now  two  of  these  we 
not  cases  of  acute  obstruction,     One  was  "  a  wonuin  of  middle  ape' 
who  "  liad  suffered  from  ol)structiau  durinj:  a  lonj;  period."    AnotherJ 
"  a  woman  aged  forty,  had  experienced  obstruction  for  twenty-fi> 
days,"    The  third  is  extremely  briefly  mentioned,  and  nothing  is' 
said  about  its  duratiun. 

But  while  I  differ  toto  c(^Z<i  from  Mr.  Hutchinson  as  to  the  frequeucj 
of  spontaneous  recovery,  while  I  agree  with  those  surgeons  who  Imit 
that  such  recovery  is  tjuitc  exceptional,  I  cunuut  think  that  they  hui 
proved   their  case  that  the  indication  ia  clear  for  early  opieralion. 
Every  one  who  has  even  a  limited  acquaintance  with  .'^urgicul  litera- 
ture must  have  noticed  tlie  nTunbcr  oi"  operations  that  have  beei 
performed   for  acute  obstruction   in  late  years.     Yet  how   few  havt 
been  successful.     And  can  any  one  doubt  that  the  published  ca&c»3 
bear  a  small  proportion  of  the  whole  number  submitted  in  bite  years 
to  operation?     I  am  aware  that  the  anKwer  is  that  the  surgeon  is  notJ 
called  in  till  too  late.     Not  being  without  experience  in  this  matter, 
fear  that  this  answer  will  not  cover  all  the  cases.    It  is  at  leas* 
striking  fact  that  tliose  who  are  rightly  considered  authorities  on  thia' 
sidject,  men  who  have  had  the  opjtortunities  of  urging  early  oj>er«- 
tions,  have  not  been  able  to  publish  cases  which  should  make  us  hojw 
at  least  that  the  tide  is  on  the  turn.     And  this  leads  me  up  to  mj^ 
next  point, 

3.  A  certain  Proportion  of  these  cme^,  probiibly  a  lor(je.  fnwf,  art  hiintlatA 
if  not  from  the  Jirst,  so  earUf  in.  the  case  fw  to  rfrndc  nny  ofimttinn  /«/i7r-— "| 
I  say  this  not  as  holding  pessimist  views  on  this  question,  but  from  aj 
deep  conviction  from  numerous  cases  that  I  have  seen,  and  sever 


*  The  following  nre  Mr. Greig  Smith's  wordd:  "To  cusck  of  nciite  ulistruciion  Uieivl 

is  pmotictilly  hia  one  lerminotion^dt'aih Certainly  9-5  jier  c-ent.  nf  all  such] 

cases  die.     Hare,  then,  llie  iiidiciuion  in  clear  enougli — ua  clear  ag  the  iodicsliim  tA] 
tie  A  Itleediag  carolid — operation," 
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that  I  have  operated  upon.  I  refer  not  of  course  to  cases  of  intussus- 
ception, or  simple  bands,*  but  to  those  of  volvuli  with  severity  of 
twist,  complicated  snaring  or  knitting  up  by  bands,  and  matting  of 
coils  by  old  inflammation  started  in  mesenteric  glands.  To  name 
one  more  condition,  how  often  has  the  surgeon  in  operating  found 
the  obstruction,  set  free  some  imprisoned  loop,  and  then  found  all 
his  trouble  made  of  nought,  this  first  loop  being  only  lately  drawn 
under  the  constriction,  by  another  coil  which  he  finds  deep  in  the 
pelvis,  evidently  the  source  of  the  trouble,  and  for  some  time  past 
recovery  ? 

In  writing  this  I  would  not  dissuade  from  early  operations,  but  I 
cannot  agree  with  the  tendency  which  has  set  in  at  the  present  time 
to  write  and  say  that  the  only  reason  these  operations  are  not  suc- 
cessful is  because  they  are  performed  too  late.  Even  if  it  is  possible 
to  operate  always  early  a  considerable  proportion  will,  unless  I  am 
mistaken,  continue  to  baffle  us. 

4.  The  comparisons  which  have  been  made  between  an  operation  in 
these  cases  of  acute  obstruction  and  those  for  hernixj  between  abdominal  sec- 
tion here  and  in  ovariotomy,  is  most  misleading  and  dangerous.  Thus, 
a  surgeon  for  whom  I  have  the  highest  respect,  Mr.  Teale,  writes 
thus :  "  As  to  the  impunity  with  which  the  peritoneal  cavity  may  be 
opened,  I  need  hardly  remind  you  how  constantly  this  is  proved  in 
operations  for  hernia.  We  think  nothing  of  pulling  out  and  handling 
coils  of  intestine,  and  we  rarely  look  for  danger  unless  the  bowels 
have  been  damaged  by  too  long  continued  strangulation."  I  am 
afraid  the  two  cases  are  not  comparable.  A  carefully  conducted 
herniotomy,  even  in  a  huge  inguinal  hernia  with  omentum,  small 
intestine,  and  caecum  down,  can  be  made,  with  care,  a  practically 
extra-peritoneal  operation.  It  would  be  easy,  moreover,  to  show 
that  in  the  shock,  in  the  time  taken,  in  the  condition  of  the  structures 
met  with,  the  two  operations  are  scarcely  comparable. 

So  too  with  the  comparison  with  ovariotomy,  the  same  surgeon 
writes :  "  Again,  in  ovariotomy,  what  are  the  dangers  there  ?  Mainly 
from  the  fluids  poured  out  from  adhesions  and  divided  vessels,  dan- 
gers which,  as  a  rule,  are  absent  in  gastrotomy."  I  cannot  think, 
save  in  a  few  cases,  these  operations  will  ever  run  on  parallel  lines. 
Ovariotomy  is  an  operation  in  which  diagnosis  has  much  more  kept 
pace  with  operative  treatment.  In  ovarian  tumors  it  is  the  difficult 
cases,  the  delayed  operation,  which  will  more  and  more  become  the 

*  So,  too,  ca<>es  of  Meckel's  diverticulum  will  always  be  amongst  the  most  favorable 
ones  for  operation,  from  the  greater  simjilicity  of  the  lesion,  uud  the  usually  young 
and  healthy  patient. 
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exception,  in  acute  intestinal  obstruction  I  fear  the  conditions  are 

such  that  the  jihove  will  rt-main  the  rule  * 

5.  The  Failwr  of  Prcviom  Trcatmott. — From  the  very  first  the  treiU- 
ment  should  be  limited  to  warmtli,  eneuiuUi,  ice  to  suck,  and  only 
sufHcieiit  mnrphifi  U\  secure  sileop  enoujrh  to  support  the  strength  and 
to  fdhiy  pain,  uut  to  mask  important  tiyniptoms.  uud  frive  a  fidlucious 
appearance  of  iuiprovement.  How  long  should  this  treatment  be 
persisted  in  ?  Each  case  must  be  decided  by  itself,  but  in  the  great 
majority  of  cases  of  acute  obstruction,  tlie  operation,  t(j  hv  ^^ur<•cs'•fi.ll, 
must  V>e  performed  within  forty-eight  iiours. 

6.  T/ie  Ci>udUi*n>  of  (hi;  Patinif. — If  an  operation  is  to  be  perlunut'd 
the  pulse  should  at  least  be  fair,  the  t^'Uijierature  not  falling,  the  al>- 
domen  not  much  distended,  and  with  sufHcient  evidence  of  peris- 
ii%\s'\s  to  make  it  probable  that  there  is  but  little  or  no  peritonitis.  On 
the  other  hand,  when  tlie  jiatiunt  has  bccu  for  many  days  tn^ated  by 
drugH,  the  uperalion  should  not  be  jierformed,  as  it  too  often  is,  on 
the  mere  chance  of  relief.  I  may  quote  here  from  a  previous  paper 
of  minc:t  "Those  who  wait,  as  I  venture  to  say  too  nmny  have 
waited,  till  the  abdomen  is  generally  and  enormously  tympanitic,  till 
the  temperature  is  fallinfr  before  the  inevitable  end,  till  the  pulse  is 
runnint^  down  an<l  the  patient  in  a  condition  of  irrecoverable  collapse, 
th(>!«e  who  wait  till  all  or  any  of  these  things  are  ])resent  had  far  best 
not  operate  at  all.  It  is  only  Ujo  easy  to  foretell  the  operation  that 
follows.  The  abdominal  cavity  is  opened  readily  enough,  and  then 
the  diliiculties  begin  ;  coils  of  enormously  distended  intestine  at  once 
crowd  up  at  the  moulli  of  the  incis-iuu,  the  operator  lias  the  greatest 
difliculty  in  finding  a  contracted  portion,  and  so  of  tracing  out  the 
point  of  obstruction  ;  perhaps,  durintr  his  endeavor  to  do  so,  a  fiecal 
odor  hecomcs  a]»i>arcnt,  .-^liowinK  that  the  intestine  ha.«;  alreatly  given 
way;  or,  granting  that  the  seat  of  mischief  is  found,  and  the  caa»« 
removed  in  spite  of  all  his  endeavors  the  surgeon  finds  himself  with 
several  coils  outside  the  abdomen,  ami  at  his  wit's  end  to  get  tiiem  in 
again,  perlnips  he  jmnctures  them,  but  owing  to  llic  paralysis  of  Uie 
muscular  and  the  iutiltration  of  the  serous  coat,  which  ha»  by  this 
time  taken  place,  the  ])uncture  in  the  mucous  coat  is  not  closed,  or 
does  not  slip  away  from  dircftSy  bt-neath  the  opening  in  the  serous; 
as  the  intestine  is  returned  liquid  fa-ces  are  seen  escaping  at  two  or 
three  points,  any  attempt  to  close  these  with  sutures   only  tuakcs 

*  It  would  not  bediSicult  to  show  tlial  the  oondhiun  of  the  patient  before  oraH- 
otomy  Ls  very  diflerent  from  one  siibmixted  to  aMoiuinai  section  for  obNinictioii.  XnA 
with  reganl  lu  tbe  ojteraliuii  iU<L-lf,  iti  [li«  one  case  the  Bur;geon  knows  what  to«Xpc<li 
in  the  otiier  lie  in  Um  often  uUerJy  in  tlie  dark. 

f  Brit.  Med  Jouin.,  .St?})t(.-iiilier  27,  IST!) :  "  Case  of  Acute  Intestinal  Ob«iraclio9  \>j 
Bands;  0]ieraiion;  Dealli  Ten  Days  after." 


JK-- 


OPERATION    IN    ACUTE   INTESTINAL  OB5TRUCTJ0N.  655 

matters  worse,  and  the  patient  sinks  quickly  after  his  removal  from 
the  Uihle." 

Operation. — Bpfore  proccding  to  tliia  the  eiirpcnn  should  sec  that 
the  foUiiwing  are  in  readiness — scnlpel^^,  probe-pointed  liiMtoury,  Key's 
nnrl  ordinary  ateel  directors,  six  jiairs  uf  Spencer  Wells'  forceps,  liga- 
tures, and  line  sutures  of  carbolized  silk  and  chromic  gut,  ahsolutely 
reliable  sponges,  known  to  he  clean  beforehand,  and  soaking  for  two 
hours  ill  carbolic  acid  (1  in  W)),  two  of  thes<e  should  be  Hat,  two  or 
three  quarts  of  a  2  per  cent  solution  of  boracio  acid,  kept  warm,  for 
irrigation  of  the  peritoneal  cavity  if  needful,  somo  new  towels  cut  in 
half  and  soiikeil  in  warm  carbolic  solution  (1  in  61))  very  fine  needles, 
a  large  drainage-tube,  and  iodoform. 

The  bladder  is  first  emptied,  and  the  ahdomina!  wall  shaved  nnd 
cleansed  (  p.  i'A*.)).  Tlie  parts  being  relaxed,  and  ctJier  given,  the  sur- 
geon begins  with  a  central  incision  below  the  umbilicus,  going  quickly 
down  to  the  peritoneum,  but  arrests  all  ha-morrhage  before  this  is 
opened.  If  the  linea  alba  is  not  hit  oft'  exactly,  atul  is  I)(^t  iiuicklv 
fouuil,  any  nniscular  fibres  are  torn   straight  througii   with  a  steel 

P director,  and  the  transversalis  fascia  and  peritoneum  thus  quickly 
Teach  eil. 

I  The  peritoneum  should  always  be  well  lifted  up  before  it  is  opened, 
especially  if  there  is  distended  bowel  beneath.  Tlie  opening  is 
then  enlarged  for  about  2  inches  with  a  bluut-poinLed  bistoury  or 
pcieaors,  two  fingers  with  the  palmar  aspect  turne<l  upwurds  serving 
now  as  the  best  director.  Up  to  ibis  time  either  irrigation*  or  the 
«pruy  has  been  made  use  of,  but  are  now  stojjped. 

Mr.  Greig  Smith  advises,  where  the  peritoneum  is  thin,  to  pinch  it 
up  between  the  finger  and  thuml),  and  roll  it  about  to  see  that  no 

»bowi'l  is  iucluded-t 
The  surgeon  should  now  decide  which  mode  of  exploration  he  will 
Biake  use  of.  The  following  is  as  useful  as  any.  If  the  \>nrU  are  not 
much  distended,  these  possible  sites  of  strangulation  should  be  first 
looked  to.  The  carcum,  which  will  give  twofold  evidence,  first,  its 
distension  or  emptiness  telling  wlielher  the  obstruction  is  above  or 
beh)W  it;  and  secondly,  the  stjite  of  its  ap]>endix,  whether  normal  or 

■  free,  whether  empty  or  contuning  some  concretion.  Next,  the  in- 
ternal inguinal,  the  femoral,  ami  obturator  rings  are  explored,  to 
make  sure  that  no  tiny  hernia  exists  inipereeplible  from  the  outside. 
The  fingers  are  next  swept  upwurds  towards  tiie  umbilicus,  in  the 
hope  of  finding  one  of  the  diverticular  bands  mentioned  at  p.  t>4(i. 
If,  Up  to  this,  the  search  has  been  fruitless,  the  brim  of  the  pelvis  ia 

*  With  mercury  {lerciiloride,  glycerin,  and  walcr  (1  in  ItKlO). 

f  If  much  doid  i^  preMiil,  it  now  often  shows  ictfelf  ihruujjh  the  |>eriUiDeum. 
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next  examined,  as  bands  of  omenta  are  often  fixed  hereabouts,  and 
nlso  because,  in  women,  local  peritonitis,  originating  in  the  ut«rus  or 
its  appendages,  is,  not  unfrcijiiontly,  the  source  of  the  obstruction. 

If  the  above  search  with  two  or  three  fingers  fail,  and  it  often  will 
when  distension  is  preecnt,  embarrassing  the  fingers  in  their  move- 
ments, and  obscuring  the  relation  of  parts,  one  or  two  of  the  \ooym 
whiih  lie  nearest  to  the  wound  should  be  carefully  ecrutiniied.* 
These  should  be  fallowed  in  the  direction  of  increasing  congestion 
and  distension,  thus  leading  to  the  stricture.  If  it  be  needful  for 
getting  in  eutiicient  fingere  to  examine  the  coils,  the  incision  must 
be  enlarged. 

II"  this  second  method  fail,  there  is  nothing  for  it  but  to  draw  out  the 
most  distended  part  of  the  intestinef  under  a  new  piece  of  towelling, 
just  wrung  out  of  carbolic  acid  (1  in  (X)),  or  boracic  acid  (2  j>er  cent.), 
both  of  tlu*e  being  kept  warm.  W'iien  there  is  not  much  distension, 
the  plan  adopted  by  Mr.  Cripps  J  is  the  simijleat — i.e.,  to  draw  outeorae 
inches  of  intestine  at  a  time,  bit  by  bit,  from  the  upper  part  of  tlie 
wound,  passing  it  in  again  into  the  belly  through  the  lowt-r  part,  in  snch 
a  way  that  at  no  time  are  more  than  5  or  6  inches  of  intestine  exposed. 
After  drawing  out  and  replacing  some  feet  of  intestine  in  this  way,  it 
is  probable  that,  owing  to  the  increasing  congestion  or  resistance,  the 
eurgeon  will  reach  the  obstruction. §  It  now  remains  to  take  the  dif- 
ferent causes  separately.  In  any  case  the  medium  of  strangulation 
must  somehow  be  got  into  view.  If  it  cannot  be  brought  up  into  the 
wound,  the  intestine  should  be  pressed  out  of  the  way,  to  one 
side,  and  kcjjt  there,  if  possible,  by  a  Hat  sponge,  while  the  miecliicf 
is  dealt  with. 

liawm  and  Aperturei/^  (p.  646). — In  [most  cases  these  are  not  difB- 

*  Mr.  Orci)f  Wiiiilh  »ajsthat  ai»  llie  most  (li!«(entle<1  coils  will  ri»e  nearest  iheswrfiipe, 
fiiTil  [lie  gre»ier  iimnuTit  of  buwcl  it  williin  iltri-e  inches  of  liie  imil)iliciiii,  then;  ia  a 
probabilily  tlutl  (lie  idmI  dilaleii  eoik  will  be  tu  !<iglil. 

f  i.e.,  liial  part  of  ll  wliii-li  i.s  most  inclined  tu  {irulrude  at  the  wound. 

t  Clin.  Soe.  Trant.,  vol.  xi.  p.  22b. 

i  If  he  timl  thttt  the  tx)wct  is  getting  healthier  nnd  emptier,  the  surgeon  tnuat  rc- 
Terse  the  direction  of  his  Beiirch.  Mr.  Cri|>]»s,  finding  that,  as  ai  first  the  intc<lin«  •»» 
drawn  more  ami  more  from  the  left  side,  he  wius  nppr«>ncliing  theddodennru,  ftj»d  b«lie»iop 
tliiU  theoljstnictiun  wu^  low  down  in  the«mall  intestine,  reven<ed  his  prui-ea5ufcx|pu>ur«. 

II  .\s  slated  nt  p.  (.<o3,  bunie  of  these,  notnbiy  Meckel's  diverticula,  niav  W  expected 
to  give  n  large  perrent.Tge  of  BUfi'esses, 

^  An  exi.-ellent  inst.Tnceuf  this  form  of  olmtriietion  has  hcen  recently  published  b* 
Mr.  II.  Mnrsh  (BriL  Mtd.  Jtmrn.,  June  2,  1888).  Here  a  loop,  probably  in  the  middle 
of  the  jejiintnn,  had  clipped  through  a  iiole  in  the  mesentery.  The  mcscnlery  at  (Jii* 
spot  9eemp<l  of  normnl  tdii-knesa  ami  ])liiibility,  and  the  edge  of  the  oiK'ning  ww  m 
yielding  thut  Mr.  Mursli  couid  readily  nirecch  it  with  hits  finger-nail  fiufficientlr  lo 
tiLliiw  the  liMip  tu  Ik  dritwn  out.  Tlit:  patient  made  a  giMxl  recovery,  tlitmgh  in  much 
danger,  for  it  while,  fruui  thu  paralyzed  condition  of  th«  dauuiged  iulc»ttne. 
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cult  to  deal  with.  It'  l>aii<ls  do  not  give  way  to  tho  finger  as  nf tempts 
are  made  to  hook  them  up,  they  should  be  divided  between  two  liga- 
tures of  chromic  gut.  Occasionally  transfixion  is  n-quired.  Intricate 
kinking  of  loops  may  be  most  baffling.    When  one  band  has  been  dis- 

veretl,  tlie  possibility  of  a  second,  attached  to  the  pelvic  brira,  roust 
Iways  be  remembered  {p.  6r53). 

VoU-ultt«  (p.  G4()). — If,  us  will  probably  be  the  ease,  attempts  at  re- 
ducing this  fail,  it  should  either  be  opened,  emptied,  and,  the  aperture 
being  closed  with  a  Letnbert's  suture,  fresh  attempts  at  untwisting 
made,  or  a  left  i>r  right  cuktluuiy  perfuruted,  thougli  it  is  very  duulitful 
if  this  opening  the  bowel  above  will  be  sutiicient,  unless  the  volvulus 
itself  is  emptied. 

Int.iiJi«intcrplwn. — This  has  been  already  fully  dealt  with  (p.  647). 

GullMmuts. — If  one  of  these  were  discovered  blocking  the  intestine, 
and  resisting  all  attemjjts  to  pass  it  into  tlie  large  buwel,  the  loop  being 
drawn  outside,  and  the  stone  extracted,  the  opening  must  be  most  care- 
fully closed.* 

The  cause  being  removed,  it  remains  to  replace  any  loops  of  intestine, 
which  if  left  outside  have  been  kept  warm  by  an  assistant,  to  clean  the 
peritoneal  cavity,  and  close  the  abdominal  wound.  A  very  ini]iortant 
point  raised  by  Mr.  Greig  SiniLli  ilor.  snjtra  ciL,  p.  37iS)  now  chums 
attention.  Toquote  his  own  words :  "  It  is  notalways  proper  U)  return 
distended  intestine  into  the  abdominal  cavity.  I  hold,  on  the  contrary, 
that  no  operation  for  intestinal  obstruction  is  ]itopcrIy  coitipklrd  if 
the  patient  leaves  the  table  with  a  greatly  distended  abdomen.  The 
effects  of  distension  are  doubly  deleterious,  on  the  SA'stem  generally, 
and  on  the  bowels  themselves.  That  dyspn<pa,  jialpitation,  and  what 
may  be  called  abdominal  shock,  follow  great  distension  of  the  abdo- 
minal cavity  is  well  enough  known.  That  paralysis  may,  and  does, 
follow  over-distension  of  a  viscua  such  as  intestine  ....  is  also  known. 
But  it  is  ntjt  generally  recognized  that  the  mere  presence  of  an  excess 
of  fluid  or  gas  in  the  intestine  is  in  itself  an  elheient  cause  of  obstruc- 
tion. When  the  intestine,  confined  by  mesentery  in  the  limits  of  the 
abdominal  cavity,  is  fully  distended,  it  does  not  form  gentle  curves  but 
acute  flexures.  At  these  llexurcs  the  iutestimil  walls  on  tlie  mesenteric 
aide  encroach  on  the  lumen,  so  as  to  form  valves  which  obstruct  tlie 
passage  of  contents The  disiip]>ninting  re.'^ults  of  simple  tap- 
ping of  the  liowels  is  thus  explained  ;  the  gut  is  envptied  dnwn  to  the 
Bccond  or  tliird  flexure  and  no  further.  ....  To  open  the  bowel,  it  is 

•  In  one  owe  (Brit.  Med.  Joum.,  May  31,  1878),  after  the  removal  of  a  ecmiiretion 
^^roni  tlie  jejuniini,  llie  buwel  was  ku  lliiiiiied  thai,  "altiiotigh  it  wu»  w«II  t«ti(clicd  vviiJi 
rbolized  catgut,"  it  would  not  hold  together.     Tlie  patient  dit.*<l  in  four  Jiours. 

42 
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best  to  make  an  incision  by  a  scalpel  transversely  to  its  axis  at  the  point 
most  distant  from  the  mesentory.  A  trocar  and  cannula,  large  enough  J 
to  admit  outflow  with  suffinient  rapidity,  would  make  a  ragged,  bruised 
wound,  not  bo  suitable  iV»r  \nAn>^  dealt  with  and  not  so  likely  to  heal 
kindly  as  a  simple  incision.     The  bowel,  perfectly  protected,  is  pulled 

few  inches  awi\y  from  the  wound,  and  held  over  n  receiver,  while  an 
Bsisttint  gently  kneadi?  the  sidi^s  of  th<'  abdomen  to  force  the  tl\iids  up 
to  the  opening.  The  fir.'st  flow  of  gas  and  liquid  rushes  out  with  con- 
siderable force,  and  a  notable  diminution  in  the  size  of  the  abdomen  will 
at  once  lie  apparent;  artificial  pressure,  however,  is  wanted  to  empty 
the  rc!*t  of  the  bowels,  Of  course  the  bowel  that  had  been  constricted 
will  have  been  carefully  examined  to  see  that  there  is  no  chance  of  its 
being  ruptured  in  the  manipulation."  The  opening  is  clo8e<l  with  a 
L^niSort's  sviture  of  carliolized  silk. 

The  peritoneal  cavity  must  be  next  cleansed  of  any  spray*  fluid,  and 
above  all  of  any  discharges,  either  by  sponges  introtluced  on  larg«] 
Spencer  Wells'  forceps  dowji  into  the  pelvis  and  along  the  rosU»- ver- 
tebral furrows,  or  by  irrigation  witli  a  warm  solution  of  bonirir  acirl ' 
(2  per  cent.)  in  boiled  water. 

The  opening  in  the  abdominal  walls  is  then  closed  with  suturrn  oi] 
wire,  nnd  silk  or  fishing-gut,  care  being  taken  to  include  the  parietal  I 
peritoneum,  and,  as  the  sutures  are  inserted,  to  prevent,  by  a  flat 
9pong«\  any  blood  entering  the  cavity  of  the  peritoneum. 

The  advisability  of  forming  an  artificial  anus  is  alluded  to  below. 

ENTEBOTOMY:  FORMATION  OF  ARTIFICIAL  ANUS 

IN  Acute  intestenal  obstruction. 

This  is  done,  under  two  chief  conditions,  when  the  surgeon  cannot  find 
the  site  of  stricture,  or  finds  that  he  cannot  deal  with  this  and  makes 
an  artificial  anus  on  tlie  middle  line,  or  when  he  decides  not  to  per- 
form abdominal  section,  but  to  relieve  the  distension,  etc,  by  opeaiog 
the  bowel  above  the  stricture,  usually  making  use  of  Xelaton's  ojiera- 
tion.  Neitlier  is  more  than  palliative,  and  neither  should  be  made  use 
of  save  when  everything  else  fails,  and  when  the  surgeon  fu^sure' 
that  the  obstruction  is  low  down  in  the  small  intcstine.f 


*  Tlilii  will  not  h»v«  been  n!«eil  if  there  h»s  lieen  much  cuilnpseora  pn^longed opt^ 
atjon.  As  little  of  the  lx>il_v  Riirface  na  pivs<iible  shtmld  be  exposed  to  ii,  »nii  it  >hMald 
never  be  rtiloweii  lo  plug  fii  llie  viscera.  Any  exposure  of  liie'te  •>li<>iild  be  prevented, 
OH  far  iL-i  |Hissibl«,  liy  koepiii;^  ttie  e<\ge*  of  the  wtoiiikI  together,  and  by  cartxilixit  Act 
•pon^eii,  nitd  towfU  (p.  tj'>i), 

t  [f  the  Hrlilicinl  iiniis  he  high  up  in  the  small  intestine,  deaih  from  inanltlMi  i< 
certain. 
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Nelatoii*s*  Operation.— Right  Iliac  or  Inguinal  Enter- 
otomy. 

Operation. — Tlio  smxill  intestine  may  lie  (►peiiLnl   low   itown  by 

tdrawiui;  a  Hue  rroiii  the  umbilicus  to  tlie  ripbt  anterior  sui)enorsipine, 
taking  h  point  a  little  below  the  centre  of  this  line  as  the  middle  of  a 
vtTtical  incision  tiboiit  2  inofies  lonjr.  AnotluT  nietht"!  is  in  use,  by 
much  the  same  incision  as  in  Littr(''s  operation — viz.,  one  parallel  with, 
and  about  1  inch  above,  Poupart's  ligament,  beginning  just  outside  the 

keite  of  the  internal  rinpaud  carried  U])\vtird8and  outwards  towards  the 
anterior  superior  spine. 
In  either  case  the  structures  are  divided  down  to  the  peritoneum,  and' 
all  hiemorrhajie  carefully  sto|»ped.    In  a  weakly  patient,  it  may  he  well 
to  t^'ar  tlirou;zh  the  muscles  with  u  .>?teel  dlreetur.     The  ojienin^  into 

I  the  peritoneum  should  not  be  more  than  1  or  1 J  inch  long.  The  first 
piece  of  intestine  which  presents  in  the  wound,  or  the  one  which  seems 
to  be  the  most  distended,  is  <lrawn  into  the  wound  and  sutured  most 
fjirefuUy.  two  jstitclies,  if  possible,  lieing  introduced  at  eiljjer  end,  and 
three  uu  each  siile.  The  sutures  should  be  of  silk,  or  fishing-j^ut  and 
horsehair.  If  there  is  time,  peritoneal  apposition  sliould  be  ensuv*.'d 
by  stitclung  the  ]iarii't:d  pfrituiitum  first  to  the  margins  of  the  wound 
by  a  few  points  of  clirumic  gut.  If  i>o.ssibk',  some  hours  sliuuld  be 
I  allowed  to  elapse  before  opening  the  intestine.  If  it  is  absolutely 
necessary  to  open  it  at  once,  this  slmuld  lie  efiected  ivitli  a  small  and 
very  sharp  trocar,  the  cannula  left  in  and  i>lugged.  Another  means  of 
preventing  contamination  of  the  peritoneal  cavity  would  be  to  insert 
a  drainage-tulte  througii  the  cannula  and  thus  lead  litjuid  fa-ces  ipiite 
away  from  the  opening.  Every  care  should  Ik-  taken  to  keep  the  parte 
sweet  as  in  colotomy,  ])p.  6CK),  &)\.  If  needful  later,  the  wound  must 
be  dihited  by  sponge-tents.  Es[)ecial  care  must  be  taken  to  ensure  the 
regular  wearing  of  a  plug,  and  to  prevent  any  accuniuladon  above  by 
regular  attention  to  the  boweb  and  by  injections. 

Formation  of  an  Artificial  Anus  in  the  Middle  Line.— This 
will  jirobably  be  more  fnipicntly  niafle  use  of  in  cases  where  the 
obstruction  cannot  be  relieved.     A  hwp,  as  near  as  possible  to  the 


*  M.  N^laUm,  inlrodiH-inK  this  (ifieratioii  in  1^40,  lieliert-d  lliiit  some  dbstriiriions 
wonld  relieve  tlii'inselv««  in  lime  if  a  letnpnrary  lunlet  frjit>tie<l  tiie  niTiinuiliUiciti 
Above;  in  oilier  cn»ei<,  wliere  the  obstnictiim  was  ititilifftmnt,  ihe  relief  tirim  given 
wonld  l)e  sufficient  for  tlie  remainder  of  the  p.itienl'H  life  if  tlie  Ntiiiill  intestine  wtia 
unlv  iipeoe<l  low  down,  while  this  8im{de  nfieratinn  involved  ranch  less  shock  and 
t^tetnrbaiice  of  the  ulj<tt>niii)al  contents.  While  ttie  alKne  are  true,  llii>  f>|ieniii(>n, 
Mniicli  )K,  ufler  all,  only  pnlliiilive,  usually  fnil.<4,  from  whnl  I  hitve  m-vn,  liy  le.'iving 
irre<<overalile  mij^ohief  heliim!  in  iliose  very  cises  to  whicli  ii  i.s  best  Kiiiied — viz.,  acMitc 
olietrtietion  where  the  le^iion  ciimint  he  found  or  where  it  is  heyoiid  recovery.  .Aimiher 
disndvtinlM^e  is  ih^  ):irge  Hnintint  of  inteuitae  nlwive  the  w]>ening  whifh  may  remuin 
distended  and  (mrtly  [luralyncd. 
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disease,  being  drawn  out,  the  woun<l  is  acfuratoly  cli>sed  aroand  this, 
and  tlxe  bowel  is  then  stitched  m  $itu  with  the  precautions  already 
given. 

OPERATIVE  TREATMENT  OF  SUPPURATIVE  PERI- 
TONITIS. 

Indications. — When  a  case  of  peritonitis  haa  resisted  other 
ment,  especially  if  it  show  dulness,  fluctuation  more  or  less  obscure, 
perhaps  (edema  of  the  skin,  when  tht-  vomiting  is  so  constant  that 
the  patient's  condition  is  becoming  critical,  the  pcritnncal  canty 
should  be  opened  and  the  collection  drained. 

This  may  V»e  either  difiuse  or  localized,*  and  the  treatment  will 
vary  accordingly.  The  peritoneal  cavity  being  opened  by  an  in- 
cision,! either  over  any  localized  dulness,  tpdenia,  etc.,  or  in  lh« 
tuid<lle  line,  at  first  about  2  inches  lonp,  when  the  collection  \s 
reached,  ptis  will  come  out  freely,  often  foul  and  of  varying  consis- 
tency. It  must  all  be  removtMl,  if  possible,  by  vnrying  tl»e  patient's 
position,  irrijjation  with  a  2  per  cent,  solution  of  boracic  acid  In 
boiled  water.l  till  all  runs  out  clear,  and  l>y  introducing  sponges  od 
holders  or  in  elnnip-forceps.  Every  jjentlenrss  must  be  used,  as  the 
peritoneum  is  soft  and  altered,  and  bleeds  readily.  The  question  will 
next  arise,  if  the  pus  is  here  and  there  dammed  up  in  pools  by  ooils 
of  lulherent  intestine,  how  far  it  will  be  wise  to  break  these  down  nnd 
drain  all  tlie  lluid  away  once  for  all.  This  must  chiefly  depend  M\»*ti 
these  points — (a)  The  ape  and  condition  of  the  patient ;  (fi)  the  strength 
of  tlie  a<lhesion8  ;  (<•)  the  character  of  the  pus  as  to  foulness,  etc. 

In  doubtful  cases  it  will  be  wiser  to  follow  the  advice  of  Mr.  tJre'« 
Smith  (loc.  supra  cit.,  p.  441):  "  It  is  possible,  as  I  can  from  experi- 
ence testify,  to  do  too  much  at  first  in  these  cases.  Tl»e  shocV  of 
cleansing  the  abdomen  and  breaking  down  adhesions  may  at  once 
kill  the  patient,  where  waiting  a  day  or  two,  while  the  ad\'antige  of 
evacuating  pus  is  having  its  beneficial  effect,  may  give  the  patient  an 
oj>portunity  of  rallying  a  little.  When  a  little  improvement  shows 
itself,  abdominal  iiTigatinn  may  be  instituted,  and  if  there  is  a 
removable  cause,  this  may  be  treated  later  on.  I  am  convinced  that, 
in  the  most  severe  cases  of  purulent  peritonitis,  the  «ifest  proceeding 
is  to  treat  by  stages,  and  not  at  one  operation." 

If  the  cfdlection  is  an  enc^'sted  one,  it  may  not  be  found  at  onc« 

*  II  is  of  importance  fur  the  Mirgeon  to  remember  the  chief  caiiM* — €,g.,  aouie  |«r 
forntion  of  a  hollow  viscuii,  miHcliief  starling  in  the  appendix,  or  utenkt,  or  oTmnn. 
(»r  follitwing  «n  exniilhetn,  injury,  or  vWiU. 

i  The  urine  sliuiilil  Itv  tint  driiwii  otf,  nnd  the  be«t  aniesthetic  will  he  ether. 

X  Willi  (lie  roniJiti<pn  nf  j)eritoneuni  ntet  wrilh  this  will  probiibly  be  preferable  to 
carbf^lic-aciii  or  niercury-perchloride  solutions,  for  fear  of  aUaorpUoa. 


I 


especially  if  the  median  incision  is  mmle  use  of.  Wlien  the  coUectioji 
is  found  by  the  finger,  it  should,  if  possilile,  be  opened  in  dtu,  and 
the  mediun  wound  closed,  so  ne  to  keep  the  general  peritoneal  cavity 
sweet* 

If  any  cause  of  the  peritonitis,  such  a?  ulcer  of  the  intestine  or 
perforated  appendix  cuM-i,  is  found,  it  must  be  treated.  The  ulrer 
should  he  closed  by  tying  up,  or  by  Lenjbcrt's  suture  (p.  665)  after 
paring. 

The  appcndi.x,  if  ulcerated,  should  be  removed,  and  the  end  li^^a- 
tured,  the  serous  coat  being  drawn  over  the  others,  and  8uturc<l 
separately  if  feanible-f 

After  tlie  removal  of  llio  pus,  a  large  drainage-tube  i<hould  be 
inserted,  and  the  wtiund  closed,  and  every  attempt  made  to  support 
the  patient's  strength  by  judicious  feeding  and  opiates. 

CLOSURE  OP  ARTIFICIAL  ANUS. 
Indications. — I'ases  where  the  ojicnini;  dates  to  injury,  licrnia, 
etc..  and  admits  of  being  safely  oIose<l ;  when,  owing  to  its  site  being 
high  up  in  the  intestine,  serious  m;irasnius  in  llireatened,  and  when 
sufKeient  time  has  elapsed  and  enoujih  trouble^  has  been  taken  to 
make  it  certain  that  there  is  no  hope  of  spontaneous  closure.  The 
patient's  condition  and  strength  must  be  satisfactory. 

•  Thi*  course  was  siiceessfiilly  adopted  by  Mr.  (rtNilee  {Clin,.  Soc.  Trnnt ,  vol.  xix. 
p.  OU).  Aa  no  cuiiHe  for  the  |ieriioiuCis  wiix  fiHinii  beiie;ttli  the  opeiiiiit;,  ilie  tiiiKer  wiu 
pH»<«tl  flown  to  llie  laec'iiiu  wJiere  niitjohiof  whs  eijiected,  Hn'lin^  slifrhtly  ndherent 
cuila  and  givinf^  vent  to  fuiil  |ins  The  iibduininiiJ  wall  over  the  right  iliito  fu.isia  beiii^ 
projei'ietl  h\  the  finder  (>»)(-4(^l  here  from  the  wound,  att  ineision,  1  inch  lun^.  was 
nia<le.  It  was  now  fotind,  on  exploring,  that  the  pus  (!Bnie  from  the  neighborhood  of 
the  A|t|M?iuIix.  wliirh,  lltmigli  thickened,  was  nut  ulceriited,  and  uiiiitiiined  no  concre- 
tion     The  patient  made  n  ^ood  recovery. 

t  The  ca«e  will  not  lie  forgotten  in  which  Mr.  Syinondn,  at  the  dit^^estion  of  our 
cnlte.-i^iie,  M.ihoniecl,  suctnf^sfidly  removed  a  contTetion  from  the  rermifurin  Rppen- 
dix.  the  cause  of  recurrent  ty|ililitiK.  The  opemtion  wiw  exira-peritoneul  {Clin.,  S«r.. 
jTVyum  ,  vol.  iviii,  p.  2SoJ. 

J  When  both  opening*  are  ei>ily  fouo'l.  tri;i1  Hhuidd  be  iitiiie  of  a  simple  and 
infrenioim  method  of  .Mr.  It :iiiki«{fVia  iVu/et,  p.  94).  In  an  arliticial  ami-;  in  the  groiu, 
after  n  fenioml  henii;i,  he  iii(rodiu'c<l  n  thick  piece  of  i'iid)n-ritt*l>er  tubing  into  the 
Ofieninc,  Aud  piiNJied  one  eitd  op  the  :i<<ceiti1ttiK  bowel  And  the  other  dowii  the  de- 
wndinK.  It  wn«  fic<iene<i  by  wilk  hitiij^in^  uiit  i>f  the  openiDj;.  It  wa-t  euleulitted 
thai  the  prewiure  of  the  tnbin;^  »i{:rui<«t  the  prujecting  >i|iur  would  press  it  bai-k,  and 
allow  the  fieces  to  pu'ipi  ritiind  the  corner  witliont  dowint:  out  of  the  artilicial  tmas,  A.I 
the  end  of  Aeven  weekw  nearly  ull  the  f:eoe»  {»aji-ted  by  the  rectum  inr<ieitd  uf  by  the  arti- 
ficial aniix,  ihiN  liein^  rt>diH«<l  to  n  Htnus,  ^iviii^  rent  to  n  few  dro|>s  of  yellowish  fluid. 
At  tiie  end  of  three  months  th In  completely  closed.  Accordiag  to  Mr.  Makins  (/rj<:, 
infra  eit ),  the  average  dnnition  of  Dupitytren's  method  vftries  fmm  four  Hnd  ii  half  to 
twelve  months.  Mr.  Bitrker  bu.s  vuggentcd  the  use  of  Hfjcucer  Welln'  force^f't  to 
destroy  the  spur. 
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Operation. — I  know  of  no  clearer  account  than  timt  of  Mr. 
Makins.*  The  skill  with  wiiich  this  operation  was  curried  out  was 
only  equalled  by  the  thoughifuhiess  with  which  it  was  planned. 

The  patient  was  aged  twenty-one.  The  artificial  anus,  dating  to  a 
herniotomy,  was  hiith  up  in  the  Ptnall  intestine,  and  opened  alK>ut  I 
inch  above  the  centre  of  Poupart's  ligament.  Here,  at  the  liottoni  of 
a  email  pit,  the  mucous  membrane  of  the  intestine  was  sli^^litly  pro- 
lapsed. The  gut  was  firnaly  attached  ;  tlie  finger  only  passed  info  the 
iijiper  opening ;  the  lr>wer  could  not  he  found.  First,  the  usutd 
t*xz<'matous  condition  was  very  much  improved  by  the  use  of  a  small 
shieM,  and  mojiping  away  of  discharge  with  absorbent  wool.  No 
food  wa.s  given  by  the  mouth  after  the  evening  of  the  second  day 
before  the  operation,  nutrient  enemata  being  given  every  four  hours. 
During  the  day  before,  the  upper  end  of  the  bowel  was  washed  out 
with  injections  of  salicylic  lotion.  As  bile-stiiined  fiuid  was  escaping 
from  the  fi.stula  an  hour  before  the  operation,  this  washing  out  was 
re])eated.  •  llefore  Vjeginning  the  operation  a  hit  of  carbolized  sponge 
attached  to  string  was  passed  for  2  inches  into  the  up])OT  end  of  the 
bowel.  A  Vertical  incision  of  2i  inches  being  made  through  the 
al>dominal  wall,  the  U]»per  end  of  the  intestine,  uomnd  in  size,  was 
dissected  free  from  its  adhesions;  the  lower  end  lying  just  below  it 
was  contracted  to  the  size  of  a  pencil,  with  an  opening  only  large 
enough  to  admit  a  director.f 

The  two  ends  of  the  gut  being  now  provisionally  clamped  with 
forcejjs  (Fig.  104),  sheathed  in  tubing,  they  were  drawn  out,  and  a 

Fm.  104. 


Mr.  Making'  clump-forceps,  for  am  in  rejection  oMitlcitlu*4 

number  of  sponges  attached  to  string  packed  round  them.  The 
sponge  was  then  drawn  from  the  upper  end  of  the  intestine,  and 
about  1  ineli  removed  from  the  upper  end  and  2J  tn)uj  tl>e  lower  one, 
together  with  a  wedge  of  mesentery  4  inches  long  by  \  inch  wide. 
The  cut  surfaces  tlien  nearly  corresponded.'  The  bleeding  points 
having  been  tied  in  the  mesentery,  tiiis  was  united  with  six  silk 

•  Si-  Thotini«'i  ffogp.  ReporU,  vol  ziii,  p.  18. 

t  Ovt^r  two  moniltH  lev)  eliitM^l  >4ini<«  the  foriuation  of  the  fiatuU,  ami  one  luoaUi 
nince  the  la^t  pro(»er  nclion  nrthe  bowels. 

X  Mr.  MnkinH  prefers  tJiese  clampa  lu  leM  ciitnltmiis  thnn  way  othen.  If  fingcn 
■re  used,  the  cT>nt[»r«wjon  v:*rle«  a  good  (le.»l.  nnA  dries  iiml  damages  th«tnt9<tin«.  If 
a  teni|iorary  ligiiture  of  caigut  U  miuie  use  of,  and  piks«ed  ilirough  tlie  moieatetT,  it 
puckers  ihe  bowel  and  prevents  even  »tileiiing. 
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'es,  and  the  gut  then  sutui-cd  as  follows :  A  first  row  of  1  wenty- 
Ive  very  tint-  Cliina-twist  Ptitchcis  were  jjassed  with  a  snuill  curved 
^needle  througli  Uie  whole  Uiifkacss  of  the  gut  about  ^  inch  from  its 
free  niargiii,  coinnir'ncing  at  tlie  luesenteric  border.  These  were  tied 
in  batches  of  five  at  a  time.  Then  a  second  row  of  Lembert's  sutures 
Figs,  lOG,  107)  were  passed  and  tietl  in  iJie  same  mauiier.  During 
lie  stitchinje,  which  took  about  three-quarters  of  an  hour,  the  gut  was 
cept  moist  with  warm  Balieylic  lotion.  After  t!ie  bowel  was  closed 
md  returned,  it  was  found  impos.sible  to  close  the  whole  wound.  As 
iliis  could  only  be  brought  together  above  and  below,  the  granulations 
rere  shaved  away  and  the  intestine  left  at  the  bottom  of  a  deep  pit. 
[udotbrni  gauze  and  pine-wood  dressing  were  ajtplied.  TIio  patient 
Bnade  a  goo<l  recovery.  Two  days  later  the  intestine  could  be  seen  at 
he  bottom  of  the  wound  covered  with  lymph  and  showing  vermicular 
movements.  The  bosvels  acted  niiturally  two  days  after  tlie  operation. 
'So  faices  came  by  the  wountl,  lait  twelve  sutures  were  thus  discharged. 

ENTERECTOMY-COLECTOMY. 

Indications. — Many  of  these  must  be  considered  unsettled.   A\'bile 

br  artificial  anue  in  such  a  case  as  tliat  of  Mr.  Makins,  where  such 

jonditions  are  present  as  tliose  of  increasing  marasmus  in  an  other- 

wiec  hcallhy  patient,  or  in  eases  of  litnited  injury  to  the  gut,  the 

operation  may  be  unhesitatingly  entertained  ;  it  is  otherwise,  I  think, 

in  many  of  the  other  cases  in  which  it  has  been  performed — viz.,  gan- 

gren<»us  intestine  and  malignant  disease.     These  are,  it  seems  to  me, 

instances  of  the  way  in  which  modem  surgery  has  planned  and 

tied  out  operations  which  have  got  far  in  advance  of  the  strength 

four  patients.     Where  gangrenous  intestine,  as  after  hernia  or  intes- 

nal  <d»etruction,  is  met  with,  owing  to  the  criLieal  condition  of  iho 

tient,  and   the   unsatisfactory   condition   of  the  intestine  in   the 

icinity  of  the  resection,  no   more  should    be  attempti-d  tlian  the 

rmation  of  an  artificial  anus,  the  two  ends  of  the  gut  being  l»rought 

outside,  and  their  union  left  to  another  date. 

I     Again,  in  malignant  disease,  do  the  jvublished  cases  show  that  it  is 

nrorth  the  patient's  wliile,  save  in  a  few  most  exceptional  cases,  to 

■pndergo  the  great  risk  of  resection,  while  the  probability  is  so  great 

^hftt  glandular  enlargement  or  other  deposits  are  present,  and  while 

tliere  is  abundant  and  certain  evidence  that  colotomy,  if  performed 

in  time,  givt>s  such  distinct  prolongation  of  life  and  sucli   marked 

jelief  ?    It  must  not  be  forgotten  that  in  many  of  these  cases  of  resec- 

on  of  tlie  intestine  for  malignant  disease  the  surgeon  will,  partly  from 

e  extent  he  has  been  obligeil  to  remove,  partly  from  the  cinidition 

f  his  patient,  be  obiiged  to  complete  liis  operatitni  in  tw'o  stages,  with 

prolonged  interval  between  them,  and  that,  if  secondary  deposits 
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are  present,  tho  time  for  the  completion  of  the  operation  mny  never 
come,  and  thus  the  initietit,  liiiving  run  a  greatly  increased  risk,  will 
be  in  no  better  condition  than  if  he  had  only  been  gubmitted  to  colot- 
omy. 

I  propose  first  to  descrihe  the  operation  as  suited  to  any  of  the 
above  conditions,  and  then  to  give  the  ditHculties  and  conlra-indica- 
tions. 

Operation.— This  will  include: 

1.  The  Incmnn. — The  i^ite  of  this  must  vary,  as  it  ia  impossible  to 
lay  down  a  definite  rul?  here.  Thus,  (a)  Mr.  Bryant^  successfully 
performed  colectomy  tliroujrli  a  culotomy  incision,  and  where  the 
disease,  in  this  position,  is  so  limited,  tliis  is  no  doubt  the  right  eoun»e 
to  pursue.  Time  alone  will  show  how  manj'  cjises  of  malignant  diBease 
are,  both  in  pogitioji  ajid  limitation,  suitable  casee;  I  fear  but  few. 
(&)  The  incision  in  tlie  linea  alhii :  this  has  the  advantage  of  affording 
an  opportunity  to  explore  in  doubtful  cases,  of  giving  room  by  aUow- 
iiig  of  extensive  enlargement,  and  of  thus,  perha]>s,  reaching  secon- 
dary depnsits  in  the  glands,  (c)  An  incision  over  the  growth,  a«  Id 
the  right  f>r  left  inguinul  reginns,  or,  as  suggested  by  Mr.  Whitohead.t 
as  a  convenient  coinjiromise  between  these  and  that  in  the  lineii  alba, 
an  incision  along  the  outer  border  of  the  rectus. 

2.  Imlat'ioH  uf  the  Gmiiih. — By  whatever  incision  the  growth  is 
exposed,  the  surgeon  will  next  huve  to  decide  whether  isolation  is 
feasible.  He  may  find  a  growth  isolated  and  apparently  free  from 
eecoudury  dejiosits,  and  thus  suitalile  f«)r  resection,  but  so  fixed  as  to 
make  it  impossible  to  bring  it  up  into  the  wound  by  any  amount  of 
traction  that  can  be  called  safe.  In  such  a  case  the  operation  ha<l 
best  be  abandoiu'd,  and  colntoniy  substituted  in  the  case  of  the  large 
bowel.  Other  indieations  for  abandoning  resection  will  be  glamlular 
enlargement,  if  at  all  extensive,  and  adhesions  of  the  atfectod  intestine 
to  neighboring  parts. 

3.  RctecCwii  of  the.  LUestine. — If  it  be  found  possible  to  bring  up  the 
intestine  into  the  wound, J  and  feasible  to  resect  it,  sponges  are  care- 
fully packed  all  around  so  as  to  shut  off  the  peritoneal  ca\nty,  an«l  the 
bowel  is  oecluded  just  above  the  inteude*!  sites  of  section,  either  by 
the  fingers  of  an  assistant  or  by  clamps.  Of  these,  Mr.  Makins'  (Fig. 
104)  seem  as  simple  and  efficient  as  any.  The  diseased  portion  i&  then 
cut  away  with  a  triangular  wedge  of  mesentery,  the  base  corres{)ond- 
ing  exjictly  to  tlie  part  of  bowel  removed.  Any  vigorously  bleeding 
points  are  now  tied  with  fine  catgut,  and  the  edges  of  the  meseutery 

♦  Mfd.  Chif.  TViina,  vol.  Ixv.  p.  131. 
t  liril.  Med.  Jonm^  January  24,  1S8>. 

\  Tbe  Koftened  coudition  of  the  bowel  at  the  site  of  disease,  ihe  v%tj\\\^  icngia  oi 
the  meso-eolon,  etc.,  must  be  borne  in  mind. 


fe*^a 


66« 


OPEKATION8  ON   THE  ABDOMEN. 


should  \>e  inserted  not  less  than  i  inch  from  Uie  cut  edge,  run  < 
in  the  muscular  or  between  the  muscular  and  serous  coats,  h  islhf 
made  to  emerge  just  wide  of  one  cut  edge,  re-inserted  just  beyond  th 
opposite  edge,  then  at  once  made  to  travel  between  tJte  coat*  oiid  I 
emerge  as.  before.     Tiiis  method  has  the  advantage  of  turning  in  and] 
keeping  in  contact  the  peritoneal  membrane  which  bounds  the  ttlgt»j 
on  either  side. 

In  the  other  mode  of  suturing,  the  above  suture  of  !,• 
alone  trus<ted  to,  witliont  any  internal  row  in  the  mucous  h 
Sir  W.  MacCormac  thinks  that  the  single  row  is  enough,  as  lonj^as) 
sufficient  width  nf  surface  is  taken  up. 

Fine  Clunese  twist  &ilk,  tijoroughly  earbolized,  is  the  best  mttem 
and  a  sufficiency  of  fine  round  needles  (so  tliat  the  aperture  is  otooo 
plugged  V>y  the  tlireud)  should  be  at  hand.  Flat  needles,  however, i 
only  fine  enough,  will  serve  the  purjiose  well.  Different  curves  ?lion 
be  provided,  and  two  or  three  neetlle-holdera,  and  the  operator  nm 
be  kept  well  supplied. 

One  or  two  points  require  special  attention.    The  sutures  should  1 
inserted  about  i.  inch  from  each  other,  and  from  twenty -five  to  fori 
will  be  required  in  the  two  rows  together,  each  being  inserted  a?  fori 
possible  at  an  interval  between  two  others.    The  chief  attentiouj 
needed  at  the  attachment  of  the  mesentery,  the  outer  sutures  Wii 
dipped  here  well  into  the  muscular  coat,  so  as  to  bring  tin;  strr 
surface  firmly  in  contact,  and  thus  avoid  any  extravasation  into  I 
triangular  interval  which  here  exists  at  the  separation  of  the  \> 
neuni  into  two  layers. 

Wlien  all  the  intestine  is  closed,  it  is  cleansed,  and  gentle  presst 
is  niadi',  Mfter  removal  of  the  upper  clamp,  to  see  if  the  contents 
beyond  tlie  line  of  yiiture  safely.     If  all  is  water-tight,  the  parU  >]«_ 
again  thoroiighly  cleanHttl,  all  sutures  of  uneven  length  trimra^'d, i 
protertiiig  sponges  removed,  the  neighborhood  made  clean,  and 
intestine  and  mesentery  returned,  having  finally  i»ad  a  little  ioduAii 
dusted  on  and  nibhed  over  it.    The  wound  is  then  closed  in 
usual  way. 


CUAPTEH  VI. 


OPERATIVE  INTERFERENCE  IN  GUNSHOT  AND 
OTHER  INJURIES  OF  THE  ABDOMEN. 

My  space  docs  not  allow  me  to  consider  separately  those  ol 
causes  of  abdominal  injury  which  may  call  for  exploration— t 
ruptured  intestine  from  a  horse-kick,  or  a  wheel  going  over  the 
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domen.     The  following  remiirks  will  be  fmuul  to  apply  to  these 
injuries*  alsi». 

We  owe  the  great  advances  lately  made  in  this  8ul>ject,  in  tlie  first 
place,  to  modern  antiseptic  surgery,  and,  in  tlm  isecond,  t((  the  zeal 
with  which  American*  surjijeons  have  Uiken  up  the  matter  and  made 
known  their  results,  unsueces.'^rul  as  \v(^ll  as  purcfssful. 

1.  Exnminatinn  of  the  UoHr/r/,  irith  Retjnrd  to  Pcnrtrntion. — The  edges 
of  the  wound.  Blackening  of  this  and  the  clothes  with  powder  sug- 
gests a  close  shot  and  prohidile  penetration.  Kdj^es'  clean  cut  and 
equally  stained  show  that  the  lr)ullet  h:.s  struck  perjvendicularly  ;  un- 
equal staining  and  raggedness  suggest  obliquity  of  inipact,  and  the 
less  perpendicular  this  is,  tlie  less  the  probability  of  penetration. 
If  there  existj*  a  continuous  track  of  tenderness,  especially  if  acccua- 
panied  with  slight  redness,  from  the  wound  for  some  distance  over 
the  abdominal  surface,  it  is  fair  to  infer  that  the  missile  has  wormed 
itself  between  the  liiyers,  without  penetration  (i'arkcs). 

2.  Stpnptmm  (ndicatifig  Pvnetratiim. 

(o)  Circumscribed  tlulnoss  and  bulging  near  the  wound,  fluctua- 
tion in  the  peritoneal  cavity,  or  either  of  the  last  two  felt  per  rcctuni 
or  vaginanu  indicate  wound  of  a  large  vessel  and  accumulation  of 
blood,  and  penetration,  with  visceral  injury,  probably  ;  but,  to  be 
diagnostic,  it  must  come  on  within  a  couple  of  hours. 

(/J)  Kuj)idlyt  forming  tympanitis  indicates  penetration  anil  escape 
of  gas  from  the  intestine, 

(y)  Escape  of  ffeces,  bile,  or  urine  from  the  wound  is,  of  course, 
diagnostic  of  penetration,  but  rare. 

(i)  Repeated  ha-miitemcsis  indicates  penetration  and  injury  to 
the  stomach  or  sninll  intestine  high  up.  It  may,  however,  be  due  to 
contusion. 

(«)  Profuse  haemorrhage  ])er  annm  points  to  penetration  and  injury 
of  intestine,  but  is  seldom  seen  sufficiently  early  to  be  of  value. 

(C)  Hematuria  indicates  injury  of  some  part  of  the  urinary  tract. 

(f?)  Escape  of  blood  from  the  wound,  if  too  profuse  to  be  accounted 
for  by  a  wound  of  a  vessel  in  tlie  abdominal  wall,  points  to  penetra- 
tion and  visceral  injury. 

(P)  Paralysis  of  any  part  below  the  level  of  the  wound  is  a  most 
grave  coin])lication,  indicating,  as  it  does,  injury  to  curd  or  nerves,  as 
well  as,  probal)ly,  to  viscera. 

(i)  Shock.     Tins   docs   not  go   for   much   unless   htemorrhagc  is 


•  Id  addition  to  the  American  writers  I  hiive  quoted  from  below,  I  have  lind  the 
■dvanlnKC  of  rending  a  very  careful  Ktiiily  nf  thiK  Hulijecl  by  my  old  dresxer,  Ih.  J.  H. 
Barnard,  now  of  Pari-,  Den  Ptuifn  de  riitt>::xtin  par  Anneg-tt/eu.  (T(l^se  puiirle  Dortomt 
en  MMerine.     I'.ari*.     1887). 

f  If  delayed,  the  tympniiitis  m.iy  be  due  to  pamlysia  u>f  the  intestines  from  shock. 
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clearly  present  also,  omug  to  the  great  differeQce  in  inJiviJiul 
peculiarities. 

Other  points  will  be,  the  size  (if  the  bullet  nn«l  amount  of  fiilrai- 
native  or  powder,  the  distance  and  direction  in  which  the  fireann 
was  held.  A  single  oi>ening  gives,  prr  se,  a  faint  hope  that  there  ie  no 
penetration. 

In  cases  of  doubt  as  to  penetration,  the  wound  will  be  finit  ex- 
plored,* then  enlarged,  and  the  line  of  damage  to  the  tiesuw  care- 
fully followed  up,  any  exploring  instruments  being  ke|»l  stiidlv 
aseptic. 

3,  Prnhiihlr  Amnnnt  of  Damnrfc. — Dr.  Park  est  gives  the  tollnwiu:; 
puggestious :  ''  An  antero-posterior  shot  below  the  level  of  the  uiii* 
bilicus  and  well  towards  the  lateral  surfaces  of  the  body  will  be  very 
likely  to  miss  the  small  intestines  entirely,  and  expend  its  d:iniflce 
on  thf  large  howt-l.  Tiie  same  kind  of  wound  high  in  the  InteniUur- 
faces  may  pass  into  or  through  the  liver  without  injuring  the  into- 
tincs,  or  tlie  spleen  alone  if  the  entrance  is  on  the  left  side. 

"  If  the  wound  is  so  situated  that  the  bullet  enters  the  ubdonwn 
through  the  diaphragm,  adding  injury  of  abdominal  \iscera  to  Ihaluf 
the  contents  of  the  chest,  the  surgeon's  help  will  prol^l)ly  be  of  litU« 
use.  A  wound  of  entrance  and  exit,  or  an  entrance  wound  alont^j 
showing  passage  of  the  ball  from  side  to  side  through  the  abdoni 
means  the  worst  of  injuries,  and  suggests  the  need  of  the  gnaii 
care  in  staj-ing  of  ha>morrhage,  repair  of  intestines,  and  toilet  of  tbd 
contents. 

"  Antero-posterior  perforation,  if  complete,  can  only  fail  to  wo 
the  small  intestines  when  situated  well  on  the  outskirts  of  the 
face  of  the  aUdomen ;  seemingly  there  can  be  no  e.\ception  to  tli 
propusiliiiii,  8avt'  in  those  extremely  rare  instances  in  which  the  |K>i 
forating  body  traverses  the  cavity  without  injuring  the  contents. 

"  Penetration  through  the  posterior  walls  of  the  cavity,  if  eo 
witli  likelihood  of  laceration  of  imporUmt  fixed  organs,  argues 
jury  of  the  most  severe  character,  one  in  which  the  surgeon's  aid  w 
be  of  no  avail  in  the  niajnrity  of  cases.    The  exceptions  in  which  ti 
severity  will  not  prove  insurmountable  will  be,  transit  through  tM 
space  between  the  lower  end  of  the  kidney  and  the  crest  of  the  ili 
and  in  wounds  occupying  the  outskirts  of  the  entire  [>osterior  su, 
face^  ....  Many  instances  are  recorded  of  recovery  from  posteri 
penetmtiiui  of  the  large  and  fixed  viscera  of  the  abdomen  withoul 
any  surgical  operation  whatever." 

*  Any  probe  nsed  should  not  be  too  fine  or  *tbarp  |K»inied.     A  dean  bnogie 
nsiialty  be  preremble.     The  old  advice  not  to  prabe  or  explore  these  injoriea  >na|)^ 
nowadays,  be  considered  exp[o>le<l. 

t  Ann-  0/  Surg.,  November.  18S7. 
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Question  of  the  Advisability  of  Operative  Interference. — 

|\'bile  »uiiie  cases  of  peiirtrnting  wounds  with  very  sevt-re  injury  (e.g., 
ifrforation  of  int^jptine  and  wound  of  solid  viscera)  have  occasittii- 
illy  recovered,  the  proportion  here  is  extremely  small — Prof,  Nun- 
krede  gives  8  per  cent. ;  death  from  septic  peritonitis  or  ha-morrhage  is 
ID  common  as  to  justify  our  urging,  in  most  cases,  as  early  an  opera- 
ion  as  is  possible.  The  exceptions  would  appear  to  be,  cases  where 
lufficient  time  has  elapsed  to  allow  of  much  extravasation  and  the 
meet  of  a  peritonitis  wliich  is  certain  to  be  fatal  whatever  is  done, 
9Rse9  of  injury  to  the  spinal  cord,  severe  wounds  of  the  solid  viscera, 
nd  those  where  such  grave  shock  is  present  as  to  make  it  certain 
hat  the  needful  interference  with  the  contents  of  the  abdomen  will 
>e  necessarily  fatal.* 

Prof.  Nancrede  (he.  wpm  (it,  p.  474)  thus  .'States  the  advantages  of 
n  operation :  "We  can  cither  forestall  septic  jicritonitis  or  reduce 
its  dangers  to  a  minimum;  we  can  prevent  sajjra'iiiia — a  common 

cause  of  death,  as  I  believe Should  peritonitis  have  set  in,  we 

ean  afford  sufficient  drainage,  for  the  eflusions,  which  may  in  them- 

Ives  be  already  poisonous,  or,  as  we  have  shown,  will  assuredly  be- 
eome  the  chief  cause  of  danger;  we  can  substitute  for  adhesion  of 
dloul)lful  permanency  certain  methods  wbicJi  Hrrure  the  eseape  of  the 
injured  portions  of  gut  into  the  lumen  of  the  bowel ;  we  can  prevent 
lie  fatal  results  whirb  must  fcdlow  the  casting  ofi'  <if  a  decompo-^ing 
tlough  of  a  wounded  portion  of  omentum  or  mesentery  into  the 
{cneral  peritoneal  cavity;  we  can  arrest  hemorrhage,  which  from  its 
miount  will  jirove  fatal,  or  from  decomposition  will  equally  itroduce 
lethal  result ;  we  can  restore  the  continuity  uf  the  gut,  if  it  be  nearly  or 
completely  severed,  the  former  condition  being  not  unconmion  ;  we 
Can  avoid  the  risk  of  fa'cal  fistula  ....  and  we  can  remove  a  hope- 
lesaly  damaged  kidney  or  spleen,  and  repair  a  wounded  pancreas  or 
liver." 

Operation. — An  excellent  account  of  this  will  be  found  in  the 
frery  heli»ful  article  of  Prof.  Nancrede  Uj  w^hich  reference  has  been 
Already  nrade. 

With  the  utmost  care  the  preliminary  details  of  preparation  are 
mtered  into  first — viz.^  the  cleaning  and  shaving  of  the  skin,  the  pro- 
tiding  of  abundance  of  water  recently  sterilized  by  l»oiling,  or  solu- 
tion 1  in  l(Ji,,tH.Kj  of  mercury  bichloride,  or  1  in  •'>(K)  of  carbolic  acid, 
Iso  boiled.     Most  scrupulous  cleansing  of  instruments.     Plenty  of 


♦  Pr  Barnard  (Inc.  npra  eiL,  p.  58)  quotes  Dr.  Hamillon,  of  New  York,  an  of  opinion 
that  op^nilive  interference  io  cunlra-indicated  if  forly-ciglit  hours  have  elaiMed  itinee 
the  Occident. 
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soft  old  linen,  lying  in  the  hot  Ettcriltzed  water,  to  cover  the  in!e»tjn« 
with.  Abundance  of  ligatures  of  gut  and  silk  of  different  gin**.* 
"Now  08  to  ttH-hnique.  The  jiatient's  limbs  and  trunk  mnst 
CJirefuUy  wrapped  in  l>hinkets,  with  towels,  wrung  out  of  ihoaseptiftj 
or  antiseptic  solution  tueke<l  under  and  folded  over  them  around  th 
abdonirn  to  prevent  any  accidenUil  contamination  of  the  ]>erilori(<|^ 
cavity.  If  not  previously  done,  the  urine  should  now  he  ilrawn^ 
off.  ....  Ether  should  he  nicest  cautiously  adniini.etero<I.  Thf  is 
cision  should  always  be  median,  as  otherwi.He  it  is  almost  iinpiesibk 
to  gain  a  proper  view  of  the  parts,  and  ehould  usually  extend  from 
short  distance  above  the  umbilicus  to  about  2  inches  almvf  the  ]iulir«1 
The  abdomen  having  been  opened,  any  clots  or  blood  which  obscui 
the  operating  field  may  he  removed,  but  otherwi*«e,  unless  it  is : 
fest  that  t»evere  luemorrlmge  is  going  on,  the  small  inf'     '  I/ 

usually  Hnst  present,  yliuuhl  \h'  carefully  pone  over,  ind 
the  stomach  to  the  ileo-ctpcal  valve,  keeping  them  constantly  enve 
oped  in  towels  wrung  out  of  hot  water  (sterilized) :  afterwar«i8  th 
Btomach.  spleen,  liver,  pancreas,  large  bowel,  kidneys,  bladder,  (iiii« 
lum,  mesi'iitery,  and  abdominal  .vessels  must  be  examined.    1  do  im 
mean  that,  if  various  wovuids  are  iliscovered,  say  in  the  small  inteftic 
and  the  place  of  exit  of  the  ball  from  the  abdominal  c^ivity.uU  insu« 
relations  as  would  absolutily  exclmle  injury  of  the  stomach. liM 
kidneys,  spleen,  or  bladder,  such  a  detiiiled  examination  should  I 
ma<lc— far  from  it,  for  every  unnecessary  manipulation  is  injurioB 
but  I  do  advise  that,  rather  than  overl(»ok  a  wound,  much  manipull 
tion  which  the  result  proves  to  have  been  unnecessary  had  bett«rl 
made.    Of  course  the  source  of  a  severe  ha-morrhage  must  be  at  met 
sought  for,  and  imy  woun«l8  of  the  holh»w  viscera  ignored  for  t1' 
being,  care,  luiwever,  being  Uikin  tliat  the  general  [lerit/tneal  c;n 
protected  from  fiecal  extravasation  by  removing  the  intestin«9  outeidt 
the  abdomen,  keeping  them  wrapped  in  warm,  moist  clothe 
ha?morrhage  is,  however,  most  unusual.     Whichever  plan  is  pin 
let  everything  be  done  methodically,  and  each  injury  rej)aired  as  it  is 
detected,  as  this  saves  much  time  and  rend^-rs  any  oversight  aluiust 
impossible.     All   wounds  of  the  bowel,  however  trivial,  should  1* 
niinuli'ly  cU-ansed,  coaptated  by  the  I/cndiert  suture  of  fine  silk  inlro- 
(iLiced  with  an  ordinary  sewing-needle,  and  the  suture  line  ruH 
over  with  a  little  io«h>f(trni.     When  necessary  from  the  size  or  numl 
of  the  wounds,  a  portion  or  wh<ile  calibre  of  the  gut  must  be  exec 
Wounds  of  the  li\'er,  if  situated  at  the  free  border  of  the  organ,  shov 


*  The  tempemture  of  the  oiHtriiting-routn  will  have  tieen  atlended  (o 
f  Dr.  Hitrnurd  (loc,  mprn  ett.)  puinls  out  thai  woiintU  of  ihc  dtiodenom  an*  t< 
nirely  met  with,  luisl  that  wounds  iif  llie  upper  ttxpet't  of  the  transvene  colon  uid  uffh* 
oiiienliiiii  :il  (Ills  levfl  ure  AiniiiigKC  the  moat  difficitll  to  diMrover. 
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If  poesilile,  be  coaptated  with  dry  aseptic  gut,  whinh  will  soon  swell 
and  fill  the  track  niiidc  by  the  needles.  If  IIuk  eantiol  be  done,  the 
^hffmorrhage  may  perhaps  be  arrested  by  the  judicious  use  of  the  ther- 
"  mo-cautery.  Unless  the  bitted ing  be  free,  the  wound  should  be  plujijied 
with  an  iodofomi-gauzc  tampon,  which  is  to  remain  permanently, 
or  may,  perhaps?,  be  carefully  removed  at  the  close  of  the  operatinn, 
■when,  if  the  bleeding  be  almost  entirely  cheeked,  the  cautci-y  may  then 
be  used  as  a  further  precaution  ;  if  tlie  flow  be  free,  the  ttvnipon  must 
be  rei)lacc<l  and  allowed  fo  remain  p<Min;incntly. 

"  Wounds  of  the  jnnicreas,  sjikeii,  or  ki<liieys(p.  628)  must  be  treated 
in  a  similar  manner,  or,  if  these  Jiieasures  fail,  either  spleen  or  kidney 
must  be  excised.  Since  a  wounded  splenic  artery  would  lead  to  gan- 
grene of  the  organ,  it  must  b^  rfinoved.  The  suiuc  advice  hulds  good 
for  wound  of  a  renal  artery,  but  in  these  cases  death  from  hannorrhage 
will  usually  result  before  art  can  intervene;  still,  such  pops^ible  com- 
plications must  be  provttled  for.  Wonnds  nf  the  bliiddir  hiid  best  lie 
sewn  with  dry  chromic  and  snlpliurous  aciil  gut,  wliieli,  by  its  swell- 

■  ing,  will  fill  the  track  of  the  little  wound-s;  and  the  neerlle  should  be 
a  round  one,  as  small  as  can  bo  made  to  carv}'  the  thread.  (Amtused 
bowel  will  almost  ct-rtninly  plough,  so  tluit  tlie  injured  jiortion  had 

•  better  be  excised  and  the  healthy  ]>eri{oneal  surfaces  united  by  suture. 
Wounded  or  contused  omentum  or  mesentery  must  also  be  excised, 
and  the  edges  carefully  united  l>y  interru[)ted  sutures.   The  experience 

»of  at  least  one  case  has  shown  that  since  an  omental  slough  cannot  be 
eliminated  into  the  lumen  of  the  bowel,  as  occurs  in  wounds  of  the 
intestine,  a  fatal  generalized  peritonitis  will  result  from  the  local  gan- 
grene. All  blecfling  must  be  checked,  even  iVniri  the  smallest  vessels, 
■  for  quite  extensive  oozing  will  occur  from  most  insignificant  vascular 
orifices,  because  they  are  situated  in  a  closed  cavity,  and,  although 
the  amount  lost  may  not  he  dangerous  prrw,  it  will  prove  so  as  a 

IBource  of  septictemia  or  peritonitis. 
"  If  a  segment  of  bowel  is  to  be  excised,  the  cuts  should  be  made  at 
such  f»oints  as  corrci^pond  to  the  distribution  of  a  largo  mesenteric 
branch,  in  order  to  secure  a  due  blood-supply  to  tlie  edges  of  the  in- 
cisions, and  the  parts  to  be  removed  should  be  laid  upon  a  large  flat 
sptmge,  or  folded  iiajikins,  to  prevent  fa'cal  extravasation  into  tht 
abdominal  cavity.  To  obviate  kinking  of  the  bowel,  a  V-tihaiied  piece 
of  the  mesentery  must  be  removed,  the  branches  of  tiie  V  not  corre- 
sponding to  the  cut  edges  of  the  bowel,  but  prewenting  a  free  margin 
of  J  inch,  lest  want  of  vascularity  cause  failure  of  uni<in  at  this  the 
most  doubtful  point.  After  arresting  ha-morrhage,  the  mesenteric 
wound  niu?t  be  carefully  coaptated  by  numerous  points  of  interrupted 
suture. 

"  Should  the  pulse  fail  at  any  time  during  the  operation  owing  to 
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irritation  and  paresis  of  the  abdominal  sympathetic,  flushing  th« 
intestines  and  peritoneal  cavity  with  hot  water  will  often  at  once 
remove  the  unfavorable  condition.  The  most  scrupulous  care  umatj 
be  exercised  in  the  perit^jiieal  toilet,  which  can  he  must  quickly  unj' 
elFectively  made  by  thorough  irrigation  of  the  cavity  with  warm  steri- 
lized water  and  subsequent  careful  removal  of  all  fluid  in  the  ordinary 
mnnner  by  sponges,  especial  attention  being  paid  to  the  case  of  the 
pehns  and  the  rennl  regions. 

"  When  j)OS8ible,  the  peritoneum  should  be  united  over  the 
orifices  of  entrance  and  exit  of  the  ball,  and  a  little  iodoform  rubbed 
in 

"  \V' lien  incipient  peritonitis  exists  at  the  time  of  operation,  with  the 
probable  formation  of  large  quantities  of  acrid  septicaemia  or  sapncmia 

inducing  serum,  drainage  should  in  all  cases   be  instituted 

The  tube,  [trefcrulily  of  ghiH.'*,  slmuhl  have  its  end  kept  well  doirn 
between  the  bladder  and  rectum  in  the  male,  or  in  Dougliui's  cul-<lc- 
sac  in  the  female,  with  the  external  orifice  plugged  with  iodofunn 
cotton." 

Prof.  Nancrede's  remarks  on  the  chief  points'  in  the  aftcr-trcatmcnt 
will  well  repay  perusal.  Rectal  feeding  for  forty-eight  hours."  Peri- 
odic empt3'ing  of  the  draiiiage-tul)e  with  a  syringe,  or  even  irrigation 
through  it.  Morphia  injection.'*,  combined  with  atropia  (about  ^gX.) 
rather  than  opium.  Culd  to  abdomen  by  means  of  ice  coil.  These 
and  many  others  are  well  discussed. 

The  following  details  are  the  outcome  of  experiments  by  Dr.  Parkw.t 
They  have  already  laid  foundations  for  much  good  work.  "There 
was  no  reason  to  suppose  that  the  extent  of  the  incision  added  much, 
if  at  all,  to  tlie  gravity  of  the  oj)eration.  After  o}>ening  the  abdomen, 
the  jntffltines  were  all  turned  out,  critically'  examined  for  perforation 
or  contusion,  the  situation  of  these  fixed,  and  the  htexiiorrhaji^e  there- 
from controlled  by  means  of  the  snap-forceps,  after  which  woun«U<»f 
special  organs  were  sought  for.  If  the  substance  of  the  spleen  or  the 
kidney  was  found  perforated,  the  organ  was  immediately  removed 
after  ligating  its  bloodvessels,  the  stump  being  returned.  If  slight 
lacerations  only  at  riome  point  on  the  surface  had  been  produced, 
these  were  closed  by  bringing  the  peritoneal  surfaces  of  the  ot^n  over 
the  wound  by  the  continued  suture.  The  peritoneal  sac  was  then 
carefully  and  thorough]}'  ck^ared  of  blood,  etc.,  by  repeated  sponging 
or  irrigation.  The  intestines,  which,  during  this  process,  had  been 
protected  by  being  enveloped  in  towels  wrung  out  of  warm  water, 
were  now  cleanly  sponged,   while    all  unwounded    portions  were 

*  Tlie  passage  of  a  long  lube  may  bring  aImui  the  escape  uf  flatiiii,  and  so  gire  grwt 
relief, 
t  Ounahot  W<m7tdi  of  the  Sinail  InUttinea.    Cblcago:  18jjl.    Dogs  were  ibe  pAtitnts. 
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returned  into  the  aVjilomen Where  several  wounds  occurred 

rather  close  togother,  and  were  enough  to  destroy  a  considerable  por- 
tion of  the  integrity  of  the  bowel,  one  resection  was  made  to  inrliide 
Ktdl  of  them,  even  when  the  length  removed  measured  10  inches  nr 
^pnore.     Where  the  points  of  injury  were  widely  separated  from  each 


Fro.  108. 


Fio.  109. 


Hfultlpl<?  bullet  woondf  (ten  eonipklo  per- 
LibrsUotiKi  In  1h  incheHoflleum.  A  Koud  Instnncc 
ketaw  uf  «Mes  most  dlfflcull  to  maiiiige  and 
I  In  Ibeir  mulU.    ( Parkea. ) 


To  the  ledii  bullet  wound  i*»hown  pared, 
with  tilx  Leinbcrt's  RUturct  iti  poeiilon 
rendj-  for  lylnn  To  the  right  tlieentire  cir- 
cumference of  the  bowel  is  shown,  so  man- 
gled aa  lo  require  resccUon.    (Parkes.) 


other,  and  extensive  damajio  done  at  each  point,  several  resections  of 
A  length  of  the  tube  just  suHicient  to  include  the  injured  portions  were 
maile.*  In  the  former  case,  in  which  several  inches  of  the  tube  were 
tiiken  away,  the  mesentery  was  ligatcd  as  close  as  practicable  to  the 

» intestine  (Fig.  Ill )  in  sections. corresj>onding  lo  the  number  of  vessels 
going  to  the  resected  portions.  The  mesentery  was  then  divided  close 
to  the  intestine,  and  a  V-shaped  ]iortiou  of  it  reino%'ed.    After  tins  the 

»tul.>e  itself  was  divi<l(*d  and  the  wounded  portion  removed.  One 
artery  always  needing  ligation  was  found  in  the  divided  ends  at  the 
point  of  junction  of  the  mesentery  with  the  intestine.  Before  the  final 
division  of  the  intestine,  its  ct>ntciits  were  puslied  back  out  of  the  way, 

Icoiupression  exercised  on  its  walls  by  forceps  or  temporary  ligature. 
....  The  safest  com]>re8siont  can  be  made  by  an  assist-jint's  fingers 
(p.  r,B2,  Fig.  105 ). 
**  Results  soon  demonstrated  the  paramount  necessity  of  carefully 
selecting  the  place  for  final  division  of  the  intestine,  in  order  to  avoid 


I 


•  II  seems  jirobBlile  Hint  the  grealefil  success  will  follow  a  ^irvgie  rvwciion,  wen  if 
thai  inciutJe  a  ni)nil>er  of  perfornlionji,  and  involve  8  or  10  iiirlic:*  of  the  gvl,  in  com* 
p:ir)!«<>n  with  tlii>M.'  LiiseH  wiiere  several  excixion^i  are  maHe  of  woiitiilt^il  piiriH  wiilt^ly 
sepanile^l. 

t  The  uutistrielioii  ntiirk  marie  hy  tlie  forceps  or  ligature  wan  tu  be  iiliiinly  hcen 
aevenii  iluys  after  die  ojierntion. 

43 
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Blougliing  of  the  edges,  the  results  being  best  in  those  cases  where  the 
division  was  made  close  to  the  point  at  which  any  given  mesenteric 
artery  upproaclict]  nearest  to  the  intestine,  as  compared  with  thoeo 
whttL*  tlie  cut  was  made  in  the  intervals  Iietween  any  two  branches,' 
and  this  was  seemingly  dependent  on  the  better  supply  of  blood- 
Inimcdiatel)'  after  division  of  the  intestine,  there  followed  a  regular 
and  rouHiderahle  contraction  of  the  calibre  of  tlie  tube  close  up  to  the 
divided  edge,  caused  by  the  contraction  of  the  circular  muscular  fibre. 
This  perjfisted  for  a  time,  but  was  soon  followed  by  an  aversion  of  the 
mucous  membrane,  which  rolled  out  and  over  the  constricted  jiortion 
in  a  remarkable  manner  (Figs.  108,  110,  111 ).  This  protrusion  forms 
a  eerioiit*  obtitacle  to  easy  and  close  approximation  of  the  ends  of  the 
bowel;  and  when  turned  into  the  bowel,  diminishes  its  calibre  con- 
siderably, ultbougb  it  was  not  dononslrated  that  the  obstruction  was 
evur  sutlieient  to  pU'Vi'iit  tbe  passage  of  the  intestinal  contents.  Sev- 
eral attempts  were  made  to  get  ri<l  of  it,  but  all  these  were  Hually 
abandoned.* 

*'  In  all  instances  where  a  perforation  waa  severe  enough  to  retjuire 
a  resection  of  the  wounded  part,  it  was  found  advantageous  to  leave, 
if  possible,  a  strip  of  the  bowel  near  tlie  mesenteric  junction  (Fig,  110), 
t4iking  out  the  wounded  jiortiou  l.iya  V-sfiaped  incision.  The  part  left 
acted  as  a  .nupport  to  the  wound,  avoided  division  of  the  bloodvessels, 
opposed  the  action  of  the  longitudinal  fil>res,  and  in  no  instance  in 
whi<"b  this  jdan  was  adopted  was  there  any  appearance  of  separation 
of  the  wound.f  ....  Perforations  through  the  mesenteric  surface  of 
the  intestine  were  the  most  dilHcull  to  treat,  and,  even  if  slight,  seemed 
always  to  reijuire  a  complete  excision.  A  partial  excision  of  this  sur- 
face of  the  bowel  n-sulted  in  an  acute-angled  elbow  which  never  did 
well.  The  point  of  attarhmfut  of  the  mesentery  with  the  bowel  \»"ill 
usually  be  found  the  moat  troublesome  to  manage  in  applying  the 

sutures  in  restoring  a  cuinpkte  divit*iun Tiie  dinieulty  ariuea 

apparently  from  the  manner  in  which  the  folds  of  peritoneum  separate 
from  each  other  before  pa-ssing  on  to  invest  the  bowel,  Icaring  a  little 
triangular  interval  filled  with  loose  connective  tissue,  fat,  and  vessela. 


*  Tliiiti  "  it  wiiH  pareil  away  with  sc'lMore ;  It  wajj  cll»ec(«<l  up  from  ihe  other  ooots for  i 
ineh  from  the  e<lge»;  but  the  eimclu'tion  ve;n  finiilly  renolied  thiit,  insiend  uf  i*«ing  ■ 
harm,  it.s  jiresence  w*i*  useful  in  giving  sujiporl,  prtiteetiun,  .iinl,  perli:i|iM,  vaH:iilaritr 
to  Ifif  freshly  sutured  edges;  nt  h'tml,  in  nil  inntances  where  it  whs  reniove<l  thestitchei 
Were  found  torn  fiiit  imd  i  mi  on  defeat  e<i ;  in  no  inolance  where  it  wrvs  left  entire  did 
there  frill  to  he  union  in  some  pari,  and  no  .>ll](l|re^  gnve  wjiy  when  nrvjierly  np|>tinL'' 

f  Dr.  I'ltrkes  fiiiind  th.il,  in  siiinll  {j«rfcinitirins  of  llie  stoinacii  and  inte^tinr,  lli«  om 
did  well  after  drawing  the  peritoneal  surfaces  etoroe  diRlanee  frtim  ihc  edge*  iberaof 
over  it  1>y  a  conlinued  suture,  thus  converting  it  into  a  linear  wound.  He  thinks  tJiM 
plan  may  safely  take  the  place  of  excision  in  not  a  few  casea  of  (^uite  severe  iryurjr. 
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Now,  if  the  suture  fails  to  include  the  niuscuhir  coat  as  well  as  the 
peritoneum  at  this  point,  the  junction  will  aurely  give  way.  To  make 
ihi?  point  secure,  the  greatest  care  must  hv  (aki'ii  in  ])lacin^  at  lea?t 
three  sutures,  this  number  beii\g  usually  quite  enoujjrh  to  im-hule  the 
troublesome  area,  and  these  should  always  be  the  first  sutures  applied. 
In  cotupU'tttijf  the  junction,  it  assists  matfrially,  aniJ  especially  avoids 
trouble  from  the  evrrted  mucous  membnmo,  bi  a[)ply  one  at  the  most 
convex  surface,  and  then  one  half-way  down  on  each  lateral  surface.  . .  . 


Fig.  110. 


Fio.  111. 


A  ^lu'lM'!.  the  strip  of  boM-tl  led  at  the   mos-  (Pftrkes.) 

enteric  UirtJur  (p.  614) ;  B.  the  trliiiiKular  iiiler- 
\al  M'heTv  (be  mcsen(«r}'  vnclosu^tbv  K"t-a  fV^i 
very  hard  Uil-Ium.    (rorke*.) 

The  greatest  number  of  mishaps  followed  dniwing  the  sutures  too 
tightly,  winch,  if  done,  leads  to  death  of  the  applied  edpes  and  of 
course  to  failure.  They  nuist  be  drawn  only  sufticiently  close  to  bring 
the  surfaces  fairly  in  contjict;  thesubstMjuentsivellitig  from  obstructed 
circulation  will  hold  the  anrtaces  tinnly  together  until  glued  to  each  other 
by  the  rapidly  forming  adhesive  material.'"*'  With  regard  to  the  best 
way  of  rlispoping  of  the  divirled  mesentery  after  removal  of  pnme  length 
of  intestine,  Dr.  Parkes  does  not  seem  to  be  decided.  It  would  seum 
from  his  account,  which  is  not  clear  on  this  point,  that,  after  tying  the 
mesenteric  vessels  (Fig.  Ill}  and  suturing  the  divided  emls  uf  the  in- 
testine, the  cut  mesentery  should  be  united  to  ttie  now  juiiud  intestine, 
making  as  nearly  as  possible  a  continuous  surface  of  mesentery. 

1  quote  the  following  as  instances  of  what  injuries  the  surgeon  may 
expect  to  have  to  deal  with.  Bullet  wrjund  near  umbilicus ;  seven 
openings  in  alimentary  canal — viz.,  three  openings  close  together  in 

The  sutures  were  of  No.  1  caln'a  or  No,  2  nilk;  fully  curved  round  needles  are 
aniiueiideil,  or,  prefcnibly,  ordinary  stniii^lit  setving  needles.  The  utcthrKJ  uned  wan 
the  continuous  or  LeniliertV  (Fijfs.  100,  1U7(.  Great  HtresH  is  laid  on  nut  allowinj;  the 
nectlle  to  enter  the  t-avity  ^f  the  inie.Htine,  n  point  of  which  the  iruporlnnce  Ima  been 
ehowD  by  Mr.  Uuwsie  ia  guatruslumy. 
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the  amall  intestine  (3  J  feet  below  the  duodenum\  two  opening?  in  llie 
descending  colon,  and  two  in  the  rectum ;  no  great  extrHvasation ;  also 
a  large  vein  wound  in  the  mesentery;  doatii  from  peritonitis;  bulle 
found  near  ischiid  tJ}>iiie  (Animudide,  Lancet^  Al>ril  If),  li<8o.i.    IMstol^ 
wound  near  navel;  sevent^icn  hours  later,  operation;    two  pint*  of 
bloody  serum  let  out,  with  small  clf»ts,  but  no  ficces ;  seven  penetratin? 
wounds  of  iutc'sline,  siix  in  tlie  small,  one  in  the  sigmoid  ountaininj; 
the  bullet;  all  the  openings   plugged  witli  ragged,  everted  mucous 
membrane ;  no  fecal  escape  till  edges  were  separated  ;  careful  suiurin? 
and  toilet;  recovery  after  a  very  critical  condition  for  a  week  ' £»</!. 
New  Viirk  Mai.  Couii.,  Feliruary  14,  1885;  Ann.  of  Surf/.,  May,  lHS.>i. 
Bullet  wound  (five  other  superticial  ones  in  hands,  etc.),  in  right  iliac 
fossa;  no  injury  to  intosLtne  by  bullet,  wiiich  liad  lodged  near  spine; 
while  it  is  clear   tluit  the    peritrmral  cavity  was  entered,  the  exact 
nature  of  the  alidominal  injury  is  not  very  clear;  the  case.  howev« 
reflects  the  greatest  cretlit  on  the  operator,  who  had  to  meet  it  aliu( 
single-handed,  and  without  iirepnration  (Skelly,  Ana.  of  Sunj.,  Jul" 
1887).     Bullet  entered  through  border  of  cartilages  of  ribs  to  left  of. 
umbilicus,  passiing  out  at  the  liack  at  a  point  nearly  opposite-;  ope 
tion  lifteeii  hours  later;  much  bloody  serum  sponged  out,  but  no  clolG 
and  nothing  like  contents  uf  stomach  or  intestine;  left  lobe  of  liver 
jiistiiicised;  no  wound  fnund  in  stomach,  which  was  slightly  tlistended; 
six  davB  later  all  abdominal  symptoms  had  subsided  (Andrews,  .^-^ 
Amcr.  Med.  Assoc,  Aujiusi  15,  1885;  Ann.  of  Surg.,  November,  I 
Bullet  entrance  close  to  navel ;  operation  two  hours  later;  ubdomiiml 
cavity  full  of  blood;  spirting  artery  in  mesentery;  eleven  wounds 
requiring  suture  in  small  intes^tine,  and  two  in  ascending  colon ;  no 
fecal  extnivnpation,  but  a  melun-seed  body  found  and  removed  ;  on  the 
thirteenth  day  great  rectal  tenesmus  led  to  discovery  of  bUw>d  I'fTusion 
in  pelvis;  tliree  pints  let  out  by  incision  about  2  inches  within  anus; 
recovery  ;  bullet  passed  per  animi  (  Hamilton.  Jonrn.  Am/r.  .Mcri.  A 
August  22,  1885;  Ann.  uf  Surfj.,  November,  1.S85).     Bullet  entrjiH' 
inches  above  umbilicus,  and  just  to  left  of  middle  line;   operation 
within  tweuty-four  hours;  rent  in  omentum  close  to  gre^it  curvature 
of  st<»niach,  :ind  twu  liticar  rents  in  this  viscus  found  with  mucjj  diffi* 
culty ;  operation  had  to  l)e  concluded  quickly  from  patient's  critical 
condition;  ileath   within  a  fcvr  hours  with   acute  peritonitis;   four 
wounils  found  in  upper  |iart  of  jejunum,  all  within  a  disUiiu-e  of  ^ 
inches  ( Briddun,  New  York  Surg.  8oc.,  December  S,  188G ;  Ann.  ofSitr^j., 
April,  1887).     Bulk't  wound  2  inches  above  and  2  inches  inside  rigl 
anterior  superior  spine;  operation  in  nine  hours;  wound  found 
ascending  colon   pouring  out  ficces;    another  wound  in  colon  niso 
pouring  out  fa'ces;    both  sutured;  recovery  (McUraw,  Chioigo  Mt 
Joum.  and  Exam.,  July,  1887;  Ann.  of  Surg.,  December,  1^87).  BolU 
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>nnd  ahovo  Hf^ht  untcrior  su]t<>rit>r  spine;  operation  bix  hours  after; 
re  loop  of  ileum  protruding,  with  several  openings  frutu  wliicli  ftwces 
oozing;  resection;  wound  enlarged,  find  several  small  shot  and 
je  wadding  removed ;  wound  not  closed ;  three  drainage-tuhes;  fiecal 
fistula  ;  ultimate  com|dete  recovery  (Freyer,  /><■«/.*.  Med.  IVoch.,  No.  28, 
July  lo,  1SS6;  Ann.  of  Sttnj.,  Oetober,  1S86).    liuUet  wound  at  level  of 

»top  of  ensiform  cartilage  to  right  side  of  middle  line,  over  border  of 
cueital  cartilage;  upemtion  three  hours  and  a  half  after;  bruise  of  liver 
and  slight  tearing  of  omentum  ;  clots  of  blood,  bullet,  and  wads  re- 

I  moved  from  hitter;  recovery.  Two  bullet  wounds,  the  one  of  entrance 
31  inches  internal  to  right  anterior  superior  s{)ine,  the  one  of  exit  3 
inches  behind  this  p(»int ;  double  perforation  of  ileum,  3  feet  above 
Cii'cum  J  much  Idood,  no  ficce.'*,  gas  in  abdomen  ;  resection  of  intestine  ; 
death  on  sixth  day  with  moderate  peritonitis  and  pneumonia  (Barker, 
Brit,  Mftl.  JuitriK,  Marcli  17,  1888).  A  helpful  table  will  tie  found  in 
tliis  paper,  and  one  by  Sir  W.  MacCormac,  iL'uL,  May  11,  1887. 
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CHAPTER  VII. 

OPERATIONS  ON   THE  STOMACH. 

GASTROSTOMY.  —  GASTROTOMY.  —  DIGITAL  DILATA- 
TION OF  PYLORUS.-EXCISION  OF  PYLORUS.- 
CURETTING  CANCER  OF  STOMACH.— GASTROEN- 
TEROSTOMY. —  DUODENOSTOMY.  —  JEJUNOSTOMY, 

GASTROSTOMY. 

Th18  is  one   of  those   operations  which,  after  being  called  into 
temporarily  markfd  vitality,  are  just  now  allowed  to  languish. 
Indications. 

1.  Cancerous  stricture.  This  also  includes  invasion  of  the  tesopha- 
gus,  secondarily,  from  prinuiry  caneer  of  the  nu'diastinal  glands,  etc. 

2.  Cicatricial  stricture,  whtfther  Iraumatic  or  syphilitic. 

3.  Cancerous  disease  of  the  pharynx. 

The  first  of  these,  from  its  frequency,  requires  separate  notice. 
1.  Canci-rous  Stricture.  —  Here  several   points  call  for  attention. 

Amongst  the  chief  are— the  question  of  the  treatment  of  oesophageal 
cancer  by  passage  of  tubes  or  gastrostomy  ;  the  nuirUdity  of  the  latter 
operation  ;  the  liest  date  for  performing  it. 

Between  treatment  by  gastrostomy  ami  that  by  tubes  no  fair 
comparison  can  be  made,  because  the  former  operation  has,  in  such 
ft  large  number  of  cases,  been  performed  under  most  unfavorable 
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conditions.  Much  too  nfton  it  has  hoen  put  off  till  the  patienti 
Bcnrcely  able  to  swallow  liquids,  is  jut't  kept  silive  by  enemata.  Such 
patiunts,  worn  out  by  the  inieeries  of  slow  starvation,  oft«'n  with  sec- 
ondary disease  and  lung  and  pleural  trouble,  are  not  in  a  condition  to 
be  submitted  to  abdoniinid  section,  and  are  not  likely  to  respond  to 
the  call  made  upon  their  vitality  to  unite  two  serous  surface?  firmly 
together,  on  wliich  depends  the  success  of  tho  operation.  I  do  not 
think  that  1  exaggerate  if  I  say  that,  in  a  distinct  proportion  of  the 
cases  in  which  the  surgeon  is  asked  to  iierfonn  gastrostomy,  the  hftuil»j 
of  death  is  already  on  the  patient,  and  something  next  door  to  thfl 
decompnyition  of  the  grave  has  olready  set  in. 

In  advising  gastrostomy  each  case  must  l)e  decided  on  its  meritfiyl 
the  patients  here  are  not  only  adults,  but  well  on  in  life,  and,  wheal 
assured  that  the  end  is  cerlniii,  the  euruefin  may,  in  most  casmA 
having  jnit  all  the  risks  V)ef<ire  the  j)atient,  leave  it  to  him  to  decide,^ 
But  I  think  that  if  the  patient,  having  previously  declined  it,  onlr 
asks  for  operation  when  it  is  clearly  too  late,  the  surge<3n  shouldj 
be  firm  enough  to  decline  to  operate  where,  on  every  ground,  hi 
interference  will  be  hopeless. 

The  following  points  hel])  in  a  decision  between  gastrostomy  luii 
tubage : 

i.  Food  taken. — As  long  as  pulpy,  semi-solid,  or  even  a  proportialj 
*of  solid  food  is  taken,  tubage  should  be  persevered  with.     But  wht 
the  time  comes  that  the  patient  is  becoming  restricted  to  liquids,  tb 
hour  for  a  successful  gastrostomy  is  slipping  by.     When  the  patiei 
is  fed  by  enemata  only,  and  merely  takes  ice  by  the  ino\itli.  it  is ' 
late  to  operate. 

ii.  Amount  of  pain  felt  with  and  difficulty  in  |)assing  bougii 
tubes. — This  will  vary  a  good  deal  with  difl'erenl  cases.  When,  froj 
the  increased  expectoration,  clysjnupa,  paroxysmal  cougli,  fcetor 
sputum  or  bougie,  it  is  evident  that  the  passage  of  instruments  c^iur 
increased  ulceration  and  sloughing,  when  this  is  increasingly  aecotij 
panied  with  pain  and  evidence  of  laryngeal  irritation,  gustrostotnj 
should  be  proposed. 

iii.  Site  ()f  stricture.— The  lower  down  this  is,  the  more  difliotiU 
will  there  usually  be  in  dealing  with  it  by  dilatation,  and  the  n« 
are  importiint  parts. 

iv.  Condition  of  ]>atient. — Here  the  rate  of  emaciation  roust 
watched — itnything  like  a  loss  of  1  to  2  lbs.  a  week  is  very  ominou 
How  far  is  the  strength  preserved?  how  far  does  the  patient  teml 
give  up  his  life-habits?  how  far  is  he  bedridden?  Where  the  pi 
is  thready,  the  extremities  cold,  the  temperature  never  uj)  to  nora 
the  case  has  gone  too  far. 

v.  Condition  of  viscera. — Evidence  of  implication   of  tracboa 
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ronclii,  of  pleuritic  eflusion,  ami  of  hmiiclio-pntniinonia  must   be 
Sought  for, 

I  wouM  thus  sura  up  this  question  of  gastrostomy  or  treatment  by 

[tubes:  As  long  as  a  ]ta(ient  ean  swallow  solids  or  semi-solids,  treat- 
ment l>y  tubes  and  boii;>;ie8  shoulil  be  perstverotl  with.  Whenever 
they  cjiu  be  iutroducerl,  the  tubes  iuj^eniously  devised  by  Mr.  8y- 
inonds*  will  be  preferred.     These  have  a  funnel-slmped  extremity 

'resting  on  the  upper  end  of  the  stricture,  are  introduced  by  a  conical 
Itougie,  and  are  kept  in  ^fittt  by  a  loop  of  silk,  which  comes  out  of  the 
mouth  and  is  looped  round  tlie  ear.  They  are  not  unsightly,  have 
the  great  advantage  of  allowing  the  patient  to  swallow  his  saliva  and 
food,  and  tlius  retain  the  pleasures  of  taste. 

If  a  larger  pattern  of  bougie  is  needed,  none  is  more  suitable  than 

[the  flattened  bulbous  one,  ending  in  a  conical  point,  of  Mr.  Durham.t 
Any  surgeon  treating  can<erous  stricture  here  by  dilahition  mu.^it 

iTemeniber  that  treutmeirt  of  cancer  in  this  way  is  contrary  to  what  is 

I  generally  practiced,  and  is  only  justifiable  here  on  special  grounds — e.g., 
the  fatidity  of  the  disease  and  the  risks  of  gastrostomy  :  that  these  risks 

-have  been  enormously  increased  by  the  way  in  wfiieFi  this  operation 

jhas  been  deferred;  that  there  comes  a  time  in  these  cases  when  tubes, 
both  short  and  long,  can  no  longer  be  made  use  of;  and  that  if  gas- 
trostomy has  been  deferred  till  now  it  had  better  not  be  performed  at 
all.  In  other  words,  tlie  patient  should  understanrl  that  if  he  sfiiins 
the  risks  of  an  early  operation  lie  renders  himself  liable  toother  but 

■ne  serious  risks  by  deferring  it  till  an  hour  when  he  can  only  ask  for 
it,  and  the  surgeon  only  altcmpt  it,  as  an  alni()st  utterly  forlorn  fiope. 
The  question  of  which  gives  the  greatest  comfort  cannot  be  an- 

Iflwercd  dogmatically.  Rut  no  one  who  has  seen  many  cases  of 
gastrostomy,  and  met  with  a  fair  ]iropnrtion  of  success,  will  hesitate 
to  prefer  the  result  of  this,  if  jierfornied  early,  with  its  gain  of  weight| 
and  freedom  from  jiain  and  irritation,  i^^  the  jjnssage  of  tubes  neces- 
Barily  more  and  more  frctiuent  and  diJUeult  as  tlie  case  jirogresses, 
with  tlie  nii^t  infrequent  dislress  and  choking  when  they  are  intro- 
duced, the  blockage  of  the  hollow  one  by  septum  or  food,  and  the 
withdrawal  ajid  re-introduction,  easily  effected,  no  doubt,  for  some 
time,  but  ever  irritating  and  fretting  the  growth. 


I 


*  Clin  i:oe.  TVcina.,  vol.  xviii.  p.  155.  It  is  clear  frnni  (liiN  cnoe  t]i«(  [wtientD  ean  be 
kept  iilive  «?  loujt  W  tiiHnge  ofi  liy  gn«fnwtoiny,  nnd  tlxii  in  some  CHuea  even  a  inalig- 
nuni  (<(r  it'll  Iff  cufi  lie  dilaieil.  Dn  ihe  otlier  IiiiikI,  Hie  pnsHiijre  of  Uit.ics,  wliere  ihere 
ift  c<)n(»iilenil»le  iiarniwini;,  (.'lenrlv  re(nrires  s<nne  Afrcc,  anil  tliiis  neeiJs  .skiiietl  .ind 
very  careful  honilii.  iMirtliermore.  ihe  bh>ckin>;  of  ihe  lubes  iii  the  bier  ftitgea  will 
Decew*itHte  frer^iient  chnngtii^.    The  tulveR  nre  miule  by  MessrH.  Downs. 

f  SyM,  nf  Surg.,  vol.  i,  p.  79S.    The  Ijongies  are  made  by  Krohne  nnd  TTnwkBley. 

X  Mr.  Sytnondii'  cn»e  [loc  supra  eii.)  gained  at  first  1  st.  9  ILm.,  and  could,  with  (iie 
tube  in,  drink  a  puil  of  niitk  nt  a  draught. 


680 


OPERATIOXS  OS  THE   ABDOMEST. 


I  have  performed  gaRtrostomy  seven  times,  in  each  case  for  cancer 
of  tl»e  a*80j»ha>,'us:  in  three  patients  the  operation  was  asked  for  too 
late  ;  in  one,  my  seventh  ease,  the  patient  die«l  from  an  accident,  for 
which  I  am  responsible ;  the  other  three  recovered  well.  One,  A  young 
niurried  wtjniau,  hiid  lind  symptoms  six  months  ;  she  was  in  the  foorlh 
montli  of  pregnancy  when  operated  on;  she  lived  in  comfort  for  six 
months,  and  died,  a  month  after  giving  birth  to  a  child  at  the  full  time, 
of  extension  to  the  lung.  Another  patient  lived  between  three  Jiml  four 
niontlip,  and  would  have  survived  longer  if  it  had  not  been  for  his  care- 
Jessness  ae  to  exposure,  A  tlnrd  was  alive  and  progressing  satisfac- 
torily wheni  last  heard  of  four  months  after  the  o|HTntion. 

Operation  (Fii?.  112).— Method  of  Howse*  by  Two  Stages. 

Fh'tit  Stnffe.—'rUosc  precautions  being  taken  against  shock,  such  as 
■warm  wraps,  hot  bottles,  ether  as  an  anie.'3thetic  if  the  condition  of  the 
lungs  adtuitH  of  it,  and  if  it  is  rpiirtiy  taken  without  troublesome, 
heaving  breathing,  the  surgeon  will  usually  find  it  most  convenient  lo 
fitand  on  the  right  side  and  t«^  have  his  patient  drawn  over  to  this  siilc 
of  tlie  table.  Tlte  outline  of  the  8t4imaeh  shi>uld  be  percussed  out  first, 
and  the  shoulders  somewhat  raised  and  tlie  hips  sliglitly  Hexed,  to 
relax  as  mueh  us  jjossible  the  tension  of  the  soil  parts,  which  often 
here  fall  with  liarassing  sharpness  over  the  epigastric  angle  from  the 
prr>iuinenl  ril»s  down  to  the  wa-sted,  retracted  umbilical  region. 

Mr.  Ilowse  {Did.  Pmd.  Surg.,  p.  5W)  recommends  the  following 
incision :  (1)  An  oblique  one,  about  2i  inches  long,  parallel  with  and 
about  1  inch  below  the  lower  margin  of  the  left  costjil  cartilages.  This 
incisiim  shuuld  .start  about  1 J  ineli  from  the  middle  line,  and  its  length 
must  depend  on  the  varying  development  of  the  rectus  muscle.  It 
should  not  go  higher  than  the  above  point,  as  it  will  not  leave  enough 
free  skin  and  muscle  between  the  cartilages  and  the  incision  to  fasten 
the  sutures  to.  Thin  first  incision  is  only  to  be  carried  through  the 
skin  ami  fa.scia.  When  made,  the  sheatli  of  the  rectus  will  be  seen  at 
the  inner  end,  and  at  its  outer  end  a  j>ortion  of  the  linea  semilunaris 
and  of  the  external  oblique.  The  usual  phm  of  continuing  iJu*  opera- 
tion is  to  have  the  muscles  and  fasciw  of  the  abdomen  incised  in  the 
same  way  as  thesupertieial  parts.  Mr.  Howse  prefers  to  continue  the 
operation  as  follows:  (2)  The  lips  of  the  wound  being  scpnratoil 
towards  the  inner  part  as  widely  as  possible  by  rctracti:trs,  a  vertical 
incision  is  made  in  the.  sheath  of  the  rectus  a  little  from  its  outer 
margin.    The  vertical  fibres  of  this  muscle  will  then  be  seen,  and  thMO 

*  Mr.  iireig  Sinitli  {AMoin.  Sunj.,  ]>.  302)  fitaiee  that  the  plan  of  o|>eniiiiig  in  ivo 
singes  was  origiiKillv  Hup^<*f*lc')  ^y  B-geherl,  a  Norwejfian  surgeon  tlS41),  ant)  *J»"> 
ndvi.-ieil  by  Ntlaton.  It  is  to  Mr.  HnwHc's  |iriiciice,  however,  tlint  we  owe  our  kua«l- 
eUf;e  tliiit  ttiiH  nperiuioii  imKiil'e  if  perfnrnied  in  two  stag^i  ^'^'>  strict  itiiLi»tfp(ic  \»*- 
cautions,  and  when  »ut  loo  lung  deferred. 
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should  be  separated,  not  cut,  with  tho  hand](.^of  the  scalpel,  and  the 
posterior  part  of  the  sheath  exposed.  This  may  then  be  iucised  ver- 
tically. 

I  From  my  experience  of  seven  cases  I  prefer,  as  simpler,  a  single 
vertical  incision  (Fig.  112)  beginninp  opposite  to  the  end  of  the  eighth 
intcrcnstal  space  and  jinssiii^ 'town  Htr  H  inclies  over  the  rectus — i.e., 
about  2  inches  from  the  line;i  alba.  The  fibres  of  the  rectus,  being 
exposed,  are  torn  struight  Uirough  with  a  steel  director,  and  the 
posterior,  somewhat  concave  layer  of  its  slieath  exposed.  This  is 
carefully  divided  for  the  full  Jenj^'th  of  tlie  incitiion,  and  the  extra- 
peritoneal fat  (if  present)  and  the 
peritoneum  pirked  up  and  ojiened 
together.  A  finger  is  now  iJitro- 
dnced  (Fig.  112)  to  feel  for  the 
stomach,*  and  I  think  it  well  now 
to  cover  the  wound  over  with  car- 
bolized  lint  and  to  stop  the  sjiray, 
_^a8  this  avoids  ehilling  the  patient 
Hnnd  ako  prevents  any  spray  run- 
ning into  the*  perituneal  cavity. 

•  As  a  rule,  the  contracted  stomach 
lies  high  up  under  the  left  lobe  of 
the  liver,  arid  requires  to  be  hooked 
downwards  and  furwards  into  the 
■  wound.  Not  unfrequentiy  the  great  omentum  presents  first,  and  it  is 
easy,  by  seeking  tmi  luw  down,  to  draw  uji  the  colon.  In  case  of 
dirticnlty  the  best  plan  is  Uv  find  the  anteriijr  bi>rder  of  the  liver,  trace 
B  up  the  under  surface  to  the  portal  fissure,  and  thence  along  tlie  lesser 
omentum  to  llie  stomach.  This  is  told  by  its  tliicUer,  more  substantial 
feel  and  pink-red  color. 

The  Ktomuch  being  drawn  up,  a  part  is  chosen  on  its  anterior  sur- 
face, free  from  vessels,  and  as  near  as  possible  to  the  cardiac  end. 

The  stomach  is  next  fixed  to  the  edges  of  the  wound  with  sutures 
of  carbolized  silk  an<l  wire.  Mr.  Howse  thus  ties  his  chief  sutures 
over  bits  of  bougie  :  "  Drawing  the  stomach  well  over  to  one  side,  a 
needle  (in  handle)  carrying  the  silk  should  be  passed  through  the 
serous  and  rnuiicular  coats  of  the  stomacli  only,  and  should  thin 
transfix  the  ahdonunal  jiarieten  about  1  inch  from  the  wound.  The 
needle  is  now  witlnlrawn,  leaving  one  end  of  the  silk  on  the  surface, 
and,  without  unlbreading  the  other  end,  the  abdominal  parietes  are 
again  ])Unctured  alone.  The  needle  is  now  unthreaded  ami  withdrawn. 
The  two  ends  of  eilk  will  time  be  left  projecting  from  two  distinct 


The  fliiKcr  M;arcliiiig  for  the  itoinacb 
tliTough  a  verilcal  tiicisiou. 


Wbile  the  finger  Teels  fur  llie  alomnch,  it  also  eiamineH  fur  any  enlarged  glundu. 
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wounds  on  the  skin,  close  by  one  another,  and  holding  up  a  bit  of  the 
serous  and  nmauular  coats  of  the  stomach.  Before  tying  any  one 
suture  it  is  best  to  introduce  the  others,  drawing  the  stomach  well 
over  from  the  side  towurds  which  it  is  wished  to  introduce  the  suture. 
Six  or  t'ight  sutures  introduced  in  this  fashion  are  usually  used.  Tlie 
result  is  to  tix  the  gastric  peritoneum  in  a  circle  about  1  inch  round 
the  wound.  The  pai"t  of  the  stomach  exposed  in  the  wound  should 
then  be  fixed  to  tlie  li|x«.  of  the  incision  by  small  wire  sutures,  intn> 
duL'cd  by  a  small  curved  ni'c<lle  lield  in  a  needle-holder,  these  njain 
only  taking  up  the  serous  and  muscular  coats  of  the  stomach. 

Other  surgeons  have  dispensed  with  the  above,  using  sutures  m  tne 
ordioiiry  way.     By  some,  hare-lip  pins  iiave  been  used.     Others,  lo- 
ensure  apposition  of  the  peritoneal  surfaces,  have  first  sutured  the 
parietal  peritoneum  to  the  edges  of  the  wound. 

The  additional  time  spent  in  careful  stitching  will  well  repay  tlie 
operator.  However  the  sutures  are  inserted,  the  foUuwing  points,  on 
which  Mr.  Howse  in  introducing  his  f>peration  laid  much  stress,  should 
be  carefully  attended  to :  (.«)  To  make  the  needle  travel  for  a  suffi- 1 
cieiit  distance  in  tlie  muscular  coat  in  tiiking  up  the  stomach.  (<f) 
Not  to  include  or  puncture  the  mucous  coat,  for  fear  of  causing  septic: 
fistuUe.  ()')  To  bring  the  nee<lle  through  the  parietes  quite  an  inch 
from  the  edges  of  the  wound,  (<J/  In  doing  b<i,  to  include  the  parietal 
peritoneum,  (e)  To  bring  up  a  circle  of  stomach  a  full  inch  in 
diameter. 

When  the  stomacb  is  secured— ^and  the  sooner  it  is  to  be  opened,  the 
more  carefully  must  the  stitching  be  carried  out— a  suggestion,  I 
believe,  of  Mr.  Bryant's  should  be  followed,  and  one  or  two  fine 
sutures  of  silk  or  catgut  introduced  in  the  centre  to  guide  the  surgeon, 
in  a  few  days,  to  a  safe  site  of  i>uncture  (vldf.  infra).  The  upper  and 
lower  angles  of  the  wound  are  next  closed,  if  gaping. 

Free  as  the  wound  has  seemed  before,  it  is  now  markedly  puckered 
u(i.  ..\  little  iodoform  is  dusted  on,  a  piece  of  protective  smeared  with 
carbolit-  oil  a]i]di( d,  and  then  dry  gauxe  dressings  and  salicylic  wool, 
with  a  nmny-tailcd  bandage. 

When  in  bed  the  position  of  the  patient  must  be  such  as  to  relax  thej 
part.s.     A  little  morjdiia  ghould  be  given  subcutane<^)Usly,  whenevefi 
not   contra-indicated;   great  attention  paid   to  keeping   the   patient 
warm,  an«l  nutrient  enemata,  followed  by  one  of  Burroughs  and 
\\'ellcome's   nutrient  supjwsitories,  given  every  three,  four,  or  six 
hours,* 

xSecmul  SUigf. — This  in  all  cases  admitting  of  delay  should  be  deferredJ 
till  the  third,  fourth,  or  fifthf  day,  so  as  to  give  time  for  firm  adh«?8J0DS^ 

*  TliirNi  niHV  be  relifvnl  by  glycerine  nml  iced  water  aa  a  mouth  and  tliruat  wath. 
f  ^Ir.  lluwti«  has  usually  adn|>te<l  itiisdnte. 
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form  between  the  two  jiurfiice?,  and  tlius  to  sounrlly  shut  <ifl"  the 
general  peritoneal  cavity.  \o  prexMous  change  of  dressing  will  proba- 
bly have  been  required.  The  wound  is*  now  found  still  more  i.uekored, 
its  edges  inverted  somewhat,  and  almost  in  apposition  save  fikr  the 
Strips  of  gauze  which  have  lieen  in8ert<»d.  The  stomach  surtVice  is  no 
longer  recognizable  as  such,  Vteing  coaferl  with  lyniph,  this  showing 
the  importance  of  tlie  guiding  sutures.  Between  these,  or  close  to  a 
loop  if  single,  the  stonuich  wall  is  punctured  by  a  quick  et^ih  with  a 
verj'^  sharp  tenotomy  knife,  the  wal!  being  rai.sed  and  sfeatlii-d  by  the 
loop.  A  piece  of  No.  7  gum-elastic  catheter  is  then  slipju-d  in  iis  the 
knife  is  withdrawn.*  To  the  end  of  the  catheter  a  hit  of  tubing  and 
a  small  funnel  having  lieen  attached,  a  few  drachms  of  milk  and 
brandy  are  thus  quickly  given.  Tlie  tube  i»  then  tied  with  Hilk  or 
plugged,  and  left  projecting  amongst  some  strips  of  dry  gauze  which 
cover  the  wound.  The  spray  is  used  for  the  first  few  dre-s.-^higs,  and  u 
little  iodoform  dusted  on  after  each.  A  larger  tube  is  soon  introduced, 
and  an  india-ruhber  tracheotomy  tube  is  sometimes  found  convenient 
till  the  t'lstula  is  soundly  formed. 

For  the  first  few  days  milk  and  brandy,  just  warmed,  and  peptonized 
if  preferred,  should  be  the  chief  food  given  with  the  yolks  of  one  or  Ivvo 
eggs.  A  little  hxter  beef-tea,  soups,  well-pulped  vegetables,  with  plenty 
of  fluid,  should  be  given.  In  Mr,  Howse's  wordH,  "When  the  larger 
sizes  of  tu!)es  have  been  introduced,  s<di<l  food  may  be  intun-d  into  the 
stomach  by  the  aid  of  a  large  wide-mouthed  syringe.  This  fuo<l  should 
be  minced  meat,  with  a  certain  proportion  of  vegetables,  all  finely 
ground  in  the  mincing  machine." 

Patients  are  often  very  ingenious  in  feeding  themeclres.  Some,  to 
enjoy  the  taste  of  food,  have  mastieated  solids  and  then  passed  them 
through  the  fistula.t 

If  the  operation  has  been  deferred  till  too  lat«,  and  it  is  aksolutely 
needful  to  feed  the  patient  at  once,  the  safest  method  will  prol»aWy  be 
to  introduce,  every  few  hours,  a  small  amount  of  litjuid  through  one 

♦  Tliia  inounds  simple  enough,  Iml  it  ih  by  no  menus  hIwuvk  efwy  to  feel  certuin  iSiat 
ihe  ^lomarii  lin«  l«;eii  oj^iied  TiiJ«  is  due  to  tli«?  jmckerud  forilMictiun  of  liie  W(iiiti<l 
and  alternlion  of  its  surface,  llif  pilomacli  uoat  Iteing  thus  no  IftiiKer  re«»]5niEublf,  to  ito 
Ivinp  miitli  de«per  thsiri  would  Ix'  tx(>ette«<,  rauijing  "  tiie  oi>erntorfMimetirae!ii  fear  thsit 
Jie  hflH  |iiinetnred  the  ie^er  iiagof  iht'  periloneiiiri '"  (ITowse}.  In  oneoa^e,  invMivenllt, 
(hough  I  ihonght  I  iiiid  ^umc-tored  the  Nlnumi-li  directly  and  Knffit<ienliy,  it  viaa  not  ho. 
The  (intietit  dying  two  diiyn  iifier,  fieri tonitit^  iiiid  fluid  FikkI  in  the  uhdonvhtHl  cjivily 
were  fount].  The  piinc-tnre  niid  cnllieier  had  (xilh  run  obliijuely  through  the  slomncli 
wall,  und  coninitinii-:i led  writ!)  the  cuvity  of  this  vi.sciis  and  thatof  tlie  perituueuiii :» 
well. 

+  Thus  Mr.  Diirh«m  (Si/tl.  of  Surff.,  vol.  i.  p.  803;  ImhH.  AM.  R'e ,  March,  1878^ 
mentions  a  pntient  of  Trendcieiduirj?  who,  lifter  niHslicitinji;  iiis  ri>od,K)mt  it  into  a 
funnel,  nud  ihen  forced  it  on  tlircuigli  n  tube  iiito  hiH  (jtooiiii-lK 
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of  the  large  hypodermic  syringes  made  for  exploration,  and  holding 
a  drachm  or  two.  The  puncture  must  be  repeated  at  each  occasion  of 
feeding.  In  these  cases  especial  care  inu.st  be  Uikcn  to  the  puturing  the 
sloniiieh,  and,  if  this  is  opened  at  once  and  a  tube  introduced,  every 
precaution  must  be  taken  to  go  through  the  mucous  membrane,  and 
not  to  detach  this  or  t<>  loosen  the  sutures.  If  a  catheter  or  tube  is 
introduci'd  at  once,  it  niu»t  be  a  fine  one,  otherwise  escape  of  secretions 
will  render  the  wound  ii.sc|>tic,  ami  tlie  result  a  fatal  one. 

Difficulties  in  and  after  Gastrostomy. 

i.  The  very  pruminvut  angle  formed  between  the  ribs  and  the  sunken 
nnibilicjll  region  (p.  6S0). 

ii.  Hainorrhage.  This  will  be  almost  «i7  if  the  rectus  fibres  are 
separated  with  a  director,  and  the  veins  on  the  stomach  carefully 
avoided. 

iii.  Finding  the  stomach. 

iv.  Drawing  this  up  into  the  wound  if  itself  afl'ected  by  disease,  as 
when  the  priinary  disease  is  situated  very  low  down  in  the  oesophagus, 
or  if  it  is  adherent  by  reason  of  secondary  deposits. 

v.  Completing  the  second  stage  of  the  operation. 

vi.  Intense  pain  on  introducing  food  into  the  stomach.  In  a  pati«*nt 
of  Mr.  Butlin'.s  (Brit.  Med.  Joitni.,  April  14,  1883")  thif  was  found  to  he 
the  case,  th<'  patient  dying  nearly  a  month  after  the  operation.  Sir. 
Bullin  attributes  this  pain  to  his  opening  having  been  close  to  the 
pylorus.*  If  it  is  thought  that  the  opening  is  made  too  near  either 
extremity  of  the  stomach,  it  would  be  well  after  feeding  to  keep  the 
patient  turned  on  to  the  opposite  side. 

vii.  Leakage  of  gastric  juice  and  regurgitation  of  food.  This  is  an 
extremely  trouhlesoine  comidication,  leading,  as  it  does,  to  most  rebel- 
lious eezenta  and  erysipelas.  It  is  btst  prevented  by  making  as  small 
a  wound  as  possible  in  the  abdominal  walls,  going  through  the  rectus 
muscle,  and  Mpening  the  stomach  by  a  mere  jmnetvire.  If,  in  spite  of 
these  precautions,  leaknge  still  takes  place,  leaving  out  the  tube  for  a 
few  hours  at  a  time  will  allow  of  some  recon traction.  The  patient 
should  also  he  kept  as  Hat  as  possible  after  feeding.  Regurgitation  of 
food  is  often  due  to  tiie  slornuch  being  opened  too  near  to  the  pylorus. 

In  some  cases  of  gastrostomy  for  non-malignant  stricture  the  Hstulu 
has  been  subsequently  closed,  I  did  this  in  1.H77,  at  Mr.  Howes's 
request,  in  a  most  successful  case  of  gastrostomy  of  his  for  (.esophageal 
stenosis  al'ter  swallowing  a  corrosive  i^oison.  Mr.  Davies-Colley  has 
published  another  equally  favorable  ending  in  a  case  in  which  tlie 


*  Thns  cntisinu  consiunt  ilni^ging  on  a  fixed  jiort.  The  inidijle,  or  onnliiic  end  of 
the  stomach  sliuiild  W  u|iei]ed,  as  being  luure  iiiuvuble  and  less  likely  to  lewi  Co  rapid 
escape  n{  I  lie  fo«.»d. 
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cesophageal  mischief  had  been  syphilitic  (Chiy^s  Hogp.  Reports,  1884, 
vol.  xxvii.  p.  367). 
Causes  of  Death  after  Oststrostomy. 

1.  Inanition  and  exhaustion,  the  operation  being  performed  too  late. 

2.  Peritonitis. 

5.  Extension  of  the  disease  to  surrounding  parts — e.g.,  trachea, 
bronchi,  etc. 

4.  Lung  affections. 

5.  Hteraorrhage. 

6.  Acute  gastritis. 

GASTROTOMY.* 

Indications. — These  are  very  few,  the  majority  of  bodies  swallowed 
passing  through  the  pylorus.  Of  the  few  which  will  call  for  operations, 
forks,  as  in  MM.  Labb^'s  and  Plan's  cases,  and  masses  of  hair,  as  in 
Mr.  K.  Thomton'st  patient,  are  good  instances.  Increasing  pain, 
vomiting,  emaciation,  and  sufficient  time  having  elapsed  to  allow  of 
the  body  passing  will  be  the  chief  justifications  of  an  operation. 

Operation. — Such  cases  as  Mr.  Thornton's  show  that  this  oper- 
ation can  be  safely  performed  at  one  stage.J 

The  parts  being  cleansed  and  the  abdomen  relaxed,  one  of  the  fol- 
lowing incisions  is  made:  (1)  Over  the  body  itself,  when  this  can  be 
felt.  (2)  In  the  case  of  a  large  body,  in  the  middle  line,  from  the 
xiphoid  cartilage  down  to  or  below  the  umbilicus.  (3)  One  of  the  in- 
cisions given  for  gastrostomy — e.g.,  one  parallel  with  the  left  costiil 
margin  and  about  an  inch  below  it,  reaching  from  a  point  near  the 
xiphoid  cartilage  obliquely  downwards  and  outwards  to  a  point  oi)po- 
site  to  the  ninth  rib.  One  of  the  first  two  will  probably  be  the  best. 
The  abdominal  wall  being  divided,  and  the  peritoneum  opened  as  in 
gastrostomy  (p.  681),  the  exact  site  of  the  foreign  body  is  made  out. 
If  this  be  pointed,  great  care  must  be  taken  not  to  let  it  damage  the 
stomach  during  the  needful  manipulations.  In  such  cases  the  exter- 
nal opening  must  be  free,  that  the  surgeon  may  see  what  he  is  about. 
In  the  case  of  such  a  body  as  a  fork  the  blunt  end  must  first  be  found. 

*  By  this  term  is  meant  an  incision  into  the  stomach  for  the  removal  of  foreign 
bodies,  the  o|>ening  being  immediately  aHerwards  closed,  as  opposed  to  "  gustrostoiny," 
the  making  of  a  more  or  less  permanent  fistulous  opening. 

t  Lancet,  January  9,  1886. 

X  It  has  been  proposed  by  some  to  facilitate  finding  the  stomach  by  distending  this 
with  effervescing  media,  but,  as  Mr.  Greig  Smith  pointn  out,  the  disadvantages  are  se- 
rious— viz ,  trouble  to  the  patient,  liability  of  the  distending  medium  to  escape  into  the 
peritoneal  cavity,  and,  lastly,  the  increased  difficulty  of  finding  (he  body  in  a  distended 
stomach.  In  Mr.  Thornton's  case,  the  hair,  weighing  2  lbs.,  greatly  distended  ihe 
stomach.  It  would  probably  be  well,  in  the.ca8e  of  a  smaller  body,  to  wash  out  the 
stomach  beforehand  with  a  dilute  solution  of  boracic  or  salicylic  acid. 
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When  the  surgeon  has  decided  vvliere  to  open  the  stomach,  he  brings 
this  part  out  of  the  wound  and  carefully  pucks  sponges  all  around  it, 
so  as  to  steady  it,  and  also  In  shut  off  the  peritoneal  cavity. 

The  stonmeh  is  now  opened  by  an  incision  transiverHe  to  its  long 
axis,  and  of  length  a<lapted  to  the  case.  As  far  as  possible  any  vessels 
must  be  avoided,*  but  any  that  spring  will  at  once  be  coinnian<led  by 
Spencer  Wi.'lls'  furcopn.  T1vl>  l)ody  i:?  next  extracted  with  t»nitable  for- 
ceps or  a  scoop,  care  being  now  taken  not  to  damage  the  stomach, 
especially  if  the  foreign  body  has  set  up  inlluiuniation  or  ulceration, 
iHul  to  allow  no  blood  or  mucus  to  escape  into  the  peritoneal  cavity. t 

Before  introduciu},'  tlio  sutures,  Mr.  Thornton  placed  a  carbolized 
sponge  "to  keep  tjie  edges  in  apposition  for  suture,  and  to  prevent 
uccuniulation  of  blood  in  the  organ.  Fifteen  sutures  of  fine  carbolized 
nilk  vvi^re  then  introduced  through  all  tho  coats,  the  needle  being 
.slanted  through  the  wall  so  as  to  couie  out  just  at  the  inner  eilge  of  the 
mucous  meiubraiu',  which  was  much  inclined  to  curl.  The  interrupted 
sutures  were  passed  so  as  to  control  the  cut  vessels,  and  no  ligaturen 
were  used.  Another  row  of  similar  sutures  was  then  passed  between 
c!»i  h  of  the  deep  sutures,  but  only  through  the  jwritoneura.  The  deep 
Hutures  entered  the  peritoneal  coat  about  \  indi  from  the  edge  of  the 
iiuisiun,  and  were  J  inch  apart;  the  su]>erficiul  sutures  were  etit-ered 
about  the  same  distance  from  the  edge^aud  ran  along  just  under  the 
peritoneum.  When  these  were  all  in  place  the  sponge  was  removed 
from  the  stouiacli.  and  they  were  tied,  the  deep  lirst.  Tliese  two  rt>WB 
caused  some  inversion  of  the  peritoneum,  and  the  two  outer  and  upper 
edges  of  the  peritoneal  edges  of  the  dei)ression  thus  formed  were 
brought  together  liy  a  continuous  suture  of  very  fine  carboljz^'d  silk. 
....  The  closeil  woimd  meai*ured  exactly  3  inches." 

Stomach  feeding  was  ordy  commenced  forty -eight  hours  after  the 
operation,  a  te:ispoonful  of  iced  water  and  milk  being  given  every  half- 
hour,  the  quantity  being  increased  till  the  afternoon  of  the  next  day, 
wlien  2  oz,  were  given  every  hour.  On  the  sixth  day  3  oz.  were  given 
every  two  hours.  On  the  fourteenth  day  corn-flour  was  addeii  to  the 
diet,  on  the  fiftei'uth  some  crumbled  bread,  and  gradually  an  ordinary 
light  diet.  During  the  first  week  3  oz.  of  beef-tea  were  injected  into  the 
bowel  every  three  hours,  with  20  drops  of  lauilanum  every  six  hount. 
The  patient  made  an  excellent  recovery,  though  Mr.  Thornton  had  U> 
remove  a  sponge  frujii  tlie  ubd<jmen  the  day  after  the  operation. 

*  R1iint-polnle<1  xcissore  will  |)ri>balily  be  nuM  cf)nveiiient  here. 

t  Mr.  Oreig  iSmiili  (luc  ««/)ni  r.it.)  wriies :  "  When  the  foreign  IjimIv  hnn  he<n  rernowil, 
il  mny  l)e  wixc,  irilicre  i»  tniieli  mucoid,  purulent,  or  bl<j4>(iy  niaieriul  in  the  stDinach, 
tu  oletinse  it  by  nieanH  of  small  sponger  on  holders.  The  lesa  the  titontavh  is  IrritAto^ 
the  beUvr,  however." 
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STOMACH. 

Wt!  owe  tliis  operation  to  Prof,  Loreta,*  of  Bologna,  whoso  two  first 
SAses  Mr.  Holmes  was,  I  believe,  the  first  to  bring  prominently  under 
le  notice  of  English  surgeons. 


0 
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DILATATION  OF  THE  PYLORUS. 

Indications,  t — In  decifling  as  to  the  justiriiibility  of  ibr  oiMration, 
we  niust  '-•ousiiler — (1)  the  diagnosis;  (2)  the  failure  of  previous 
treatment. 

(1)  The  Diagnosis. — Cancer  and  idiopathic  pastritia  are  the  diief 
nnditions  which  must  be  di(*tiii^uished  fr<im  siitiplc  Hbroiis  stricture 
of  the  j"»yloru8. 

(a)  Cancer. — This  may  be  excluded  by  the  long  course  of  the  symp- 

ms,  the  delay  in  the  on.set  of  cachexia  and  exlinustion,  and  by  the 

ej  of  the  patients. 

(,9)  Dilatation  due  to  Idiopathic  Gastritis. — Prof.  Loretii  points  out 
that  here  the  diagnosis  will  be  aided  by  attention  to  the  following : 
If  the  matters  rejected  or  extracted  from  the  stomach  in  the  two  dis- 
eases are  allowed  to  settle,  and  then  examined,  the  deepest  layer  of 
the  sediment  in  cases  of  ohalruction  from  fibrous  gtrieture  will  be  found 
to  consist  of  Hcifl  chyme  well  digested,  and  that  the  patients  here  have 
appetite  or  even  hunger  after  vomiting  ;  that,  on  the  contrary,  in  idio- 
pathic gastritis  the  deep  layer  of  the  vomit  contains  much  undigested 
detritus  and  hut  little  chyme,  and  that  after  vomiting  there  is  indifier- 
ence  to  or  loathing  of  food.  Prof.  Loreta  explains  these  differences 
by  the  fact  that  in  the  mechanical  obstruction  the  coats  of  the  stomach 
ore  more  liicely  to  be  uninjured,  and  that  thus  gastric  digestion  still 
goes  on  and  the  peptones  are  still  absorbed. § 

•  Prof.  LoreU's  first  case  in  re[»orle<l  in  the  Lanrel,  AugiiBt  18,  18>3.  The  ninth 
operation,  one  ordiintalion  of  llie  cnniiac  orifice,  i?  hriefly  given  in  llie  same  jniirnuJ, 
April  2»i,  1H8|.  Mr.  Holmes's  stimmary,  a  verv  full  one,  »{ two  |)n|>er>i  by  Prof.  Loreta 
will  be  found  in  llie  Brit.  Mrd.  Jnuru.,  February  21,  188-'i.    Any  surgeon  abont  tti  [>er- 

tform  these  nfterationa  should  refer  lo  this.  Mr.  Ihtgguni'n  cape — the  first  snccessfnl 
one  («rformed  by  an  Englisli  wirgeoii — i»«s<  [>obli»be<ii  in  the  JSriV.  Jl/rrf.  Joukti.,  Feb- 
niary  19,  l^.**!.  In  the  same  journal  for  Miirch  17,  1888,  is  a  note  that  the  patient 
continues  perfectly  wetl. 

^t  The^e  must  include  those  for  t>olIi  operations. 
J  Tlins  in  six  of  the  ca-nes  mentiotiei]  in  Mr.  Holmes's  p«per  the  ages  were  eighteen, 
0nty-fonr,  twenty-six,  twenty-one.  tliirty-four,  atuJ  "a  yonug  woman." 
\  These  fioinU  and  several  others  are  fhlly  put  forward  in  Mr.  Holmes's  paper.  Prof, 
Lorela  moreover  |>oinU  out  that,  if  the  niecbnnicnl  obstrnction  ha.s  hiAted  ftufficienlly 
long,  disease  ^f  the  coatrt  will  iiltimiilely  take  jdace,  thus  rendering  examia:«tton  uf  Lite 
Touiit  alone  fallaciouR. 
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(2)  Fiiilurc  of  Previous  Treatmentv^ — If  this,  carefully  jtersevered 
\rith,  and  including  washing  out  the  viscus,  has  failed  to  prevent 
emacintion  nntl  exhaustion  ;  if  the  vomiting  is  so  con^itunt  as  to  make 
it  ct-rtaiii  Itmt  rectal  nourishment  will  shortly  have  to  be  rcsortd  U>, 
the  time  for  operative  measures  has  come. 

Operation, — The  stomach  should  be  well  washed  out*  a  fewcluys 
before,  and  also  on  the  morning  of  the  operation,  with  dilute  fohitions 
of  boraeic  or  salicylic  acids,  and  the  time  fixed  should  be  as  eurlyas 
possible  in   the  day.     The  previous  meals  should  be  fluids,  siniiU  in 
amount  and  readily  digested.    The  skin  being  cleansed,  an  aniesthftic 
given,  and  the  parts  relaxed,  an  incision  about  5  inches  long  is  uiade 
on  the  right  side  of  the  middle  line,  from  a  point  about  1  inch  Ixlow 
and  out.side  the  xiphoid  cartilage  to  one  just  below  the  cartilage  of  the 
nintli  rib.     Ha-morrhage  is  arrc'Ste<l  before  the  peritoneum  is  openi^, 
and  one  or  two  fingers  introduced  to  feel  for  and  examine  the  pylorus. 
No  definite  tumor  will  probably  be  felt,  hut  distinct  hardness  of  tll»j 
pylorus.     If  the  onifutura  is  adherent  to  the  stomach,  it  nnist  b<'  sep-1 
arated  after  both  this  and  the  pylorus  are  drawn  out  of  the  wound.] 
Sponges  are  now  most  carefully  packed  around  the  pylorus,  and  th 
stomach  is  opened,  witli  blunt  scissors,  about  the  centre  of  it.s  anti'no 
aspect,  Init  rather  nearer  to  its  pyloric  end.f     An}'  bleeding  pitintjl 
are  secured  by  Sjiencer  Wells's  forceps ;  then  the  right  index  examin* 
the  condition   of  the  pyloric  orifice.    While  attempts  are  mnile 
dilate  it,  this  end  of  the  stomach  is  steadied  by  the  left  hand.    Mud 
gentleness  and  patience  must  be  used  in   apjdying  the  great  fon 
which  is  often  required  for  dilatation.    Mr.  Haggard,  finding  that 
could  not  introduce  his  finger,  used  a  pair  of  dr<>6sing-forcep9,  and 
having  thus  started  the  dilatation,  followed  it  up  by  the  passage  of  i 
female  urethra  dilator  (jirobably  having  guarded   the   blades  rilhl 
drainage-tube),  and  dilated  gradually  till  he  was  able  to  get  his  "  indt?! 
and  next  finger  into  the  duodenum  without  feeling  them  at  nil  tijrhll/j 
packed."     Prof.  Loreta,  in  his  first  case. J  liaving  introduced  his  rigii 
index,  found  that  "  no  force  that  could  be  safely  used  succeeded  in 
dilating  it  till  the  left  index  was  also  introduced  and  emplnyedto^ 
steady  the  pylorus.     When  this  was  done,  the  end  of  theriplilfoi 
finger  was  gradually  squeezed  through  the  aperture.     Then  tho  fingcf 
was  used  to  hook  down  the  pylorus  towards  the  abdominal  wounJ.*] 
manflpuvre  which  enabled  the  operator  to  get  the  left  index  also  tlimuph , 
the  pylorus.     But  it  was  still  exceedingly  difficult  to  efiect  any  scp»"j 


*  Tlii«  inny  also  bring  abwu  mme  couLntciion  of  the  viscas. 
t  Of  course,  any  large  ve*>iels  will,  as  far  as  possible,  be  avuideJ. 
I  The  patient  was  aged  forty-8evi'n,  ntid  syniptoiuB  uf  dyg|>e(win  bad  ltt>te<i  tvc*<C] 
years. 
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ration  of  one  finger  from  the  ot]ier,  eo  great  was  the  resistance,  not 
■ply  of  the  sphincter  itself,  but  nlso  of  the  coats  of  the  stomach  and 
duodenum.  The  nttempt  ni  dilutution  tlircvv  the  muscular  fihres 
into  spasmodic  action,  Avliich  quite  nvcrcaine  nil  the  force  that  could 
he  exerted.  Tliree  such  attempts  were  made  in  vnin,  but  then  the 
P3-lorus  began  slowly  to  3'ield  to  the  force  enijiloyed,  which  was  very 
considenihle.  At  kngth  a  sensation  was  experienced,  *  showing  that 
the  tissue  was  so  far  distended  that  it  eouhl  not  obey  the  dilating 
finger  further  without  being  torn.'  The  tingers  were  now  kept  apart 
for  a  short  time,  and  the  spectators  noted  that  one  finger  was  about  8 
centimetres  (more  tlian  3  inches)  from  the  other,"* 

Tlie  wound  in  the  stoiniieh  is  next  closed  with  Lembert's  suture,  of 
carbolized  silk;  or  tlie  method  employed  hy  Mr.  Thurntun,  [>.  086. 
maybe  made  use  of.  The  (»utnre  should  pass  through  any  points  that 
still  bleed  after  forcipressure  is  stopped.  If  any  ligatures  aru  really 
required,  fine  chromic  gut  should  be  used.  Perhaps  the  introduction 
of  a  sponge  during  the  insertion  of  the  sutures  may  facilitate  this  .step 
by  everting  ttie  mucous  membrane.  Wlien  the  stomach  is  soundly 
clo6ed,the  sponges  are  removed  from  the  peritoneal  cavity ,t  the  viscua 
replaced,  and  the  wound  in  the  abdomen  carefully  closed. 

The  after-treatment  will  be  much  the  same  as  for  gastrotomy,  p.  686. 
Prof.  I/oreta  seems  to  feed  his  cases  by  the  mouth  very  early — ''on 
-tlie  fourth  day"  (^Haggard) ;  according  to  his  own  paper,  on  tlie  same 
■feveninp,  in  his  first  c:u»e,  every  half  hour  he  gave  teaspoonfuls  of  the 
yolk  <if  an  egg  beaten  up  with  Marsala.  Mr.  Haggard  allowed  nothing 
but  ice  to  enter  the  mouth  till  the  seventeenth  day.  The  condition  of 
the  patient,  and  the  way  in  which  enemata  are  retained,  must  decide 
this. 

It   should  be  noted   that  in  this  case  the  hffimorrhage  huil  been 
troublesome.    Thus  "  terrific  bleeding  followed  the  incision  "  into  the 
jt<jniach,  and  was  difficult  to  arrest  completely  during  the  suturing  of 
he  stonnich.     Pure  blood  was  vomited  on  the  third  day,  and  about 
70  teaspoonfuls  on  the  sixth. 

DILATATION  OF  THE  CARDIAC  ORIFICE. 

This  operation,  introduced   by  Prof.   Loreta  J  for  non-malignant 

BCturc  of  the  tesoithagus,  and  successfully  performed  by  him  in  at 

four  eases,  seems  to  me  to  stand  on  quite  a  ditTerent  footing  to 

*  However  the  Hilntation  is  effected  h  should  tic  kepi  up  ftir  a  few  niiimien. 
t  If  any  clcanxing  of  llio  jieritimeum  U  rei[iureii,  ttiis  will  he  doiw  mtw.    Tti  prevent 
[any  chance  of  leakage,  mitiire»  should  he  jdaced  at  the  verv  angles  nf  (he  wound,  or 
[  even  beyond  iheni,  as  rei-umineialed  hy  Sir  W.  MacCormac  in  suture  of  the  bladder 
(Fig,  107). 

X  In  18S&,  as  mentuMietl  by  Mr.  lI.iIirieH  (foe  mpra  cil.). 
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the  other  as  to  usefiilneae.    In  the  first  case  the  inventor  thioke  that] 
instrumental  dilatation  of  the  cesophagus  through  a  wound  in  the] 
stoniar-h  is  much  prffcrablf  to  gustroatomy,  owing  to  tliv  almwl  uni- 
form nitaUty  of  tlie  luttcr  operation.    In  thin  he  seems  ignorant  of  the 
resultii  ubtaini'd  in  this  country  in  favorable  instances,  and  of  ni'es 
in  which  the  re&t  given  by  gastrostomy  has  enabled  surgeons  to  dilate , 
an  innocent  stricture  previously  impassable,  and  to  close  the  gastric  j 
fiatuln  later  on  (]t.  fiS4).     Furthermore,  it  remains  to  be  proved  how 
far  strictures  of  the  oesophagus  thus  treated  can  be  considered, as  Prot  j 
Lorcta  claims  for  his  operation,  radically  cured.     For  the  surgeon  iii 
here  not  able  to  get  ns  directly  at  the  disease  as  in  dilatation  of  tlid 
pylorus,  and  Prof.  Loretii  allows  in  another  part  of  liis  paper  that  thej 
cure  here  may  be  only  transitory  and  partial,  as  in  the  case  of  tli 
cardui  the  surgeon  h)ses  the  peculiar  sensation  to  his  fingers  of  fibw 
BO  far  Ktri-tcbed  as  to  liuve  entirely  lust  their  tonicity  and  pnwer 
resilience.     It  will  probably  he  well  to  keep  up  the  dilatation  of  I 
stricture  thus  commenced  from   the  stomach  by  means  of  bougie 
passed  frniti  the  mouth. 

Operation. — The  lollowing  account  is  from  that  given  in  M 
llohaes's  jiaper  of  the  first  case  tlius  ojierated  on  by  Prof.  lioret 
The  patient,  aged  twenty-four,  had  swallowed   caustic  alkali. 
tempts  to  dilate  tlie  stricture  by  Ijougies  were  unsuccessful,  and 
last  it  became  impossible  to  pass  any  instrument.    The  point  at  wbi| 
the  sound  was  arrested  seemed  to  correspond  with  the  fourth  dor 
vertelira.     The  patient  was  entirely  unalde  to  swallow,  and  cmaciati<! 
had  become  extreme.     Eleven  months  after  the  injury  an  inci8i< 
about  5  inches  long  was  made  from  the  xiphoid  cartilage  downwai 
and  to  llie  left.    Some  diflieulty  was  met  with  in  finding  tb' 
owing  to  its  contraction  and  the  way  in  which  the  liver  n 
it;  but  at  length  the  operator  succeeded  in  drawing  the  gi-cuter  {m 
of  the  stomach  out  of  tlte  wound,  and  a  longitudinal  incision 
made  through  its  widls  between  the  two  curvatures,  having  ita  upj 
end  as  near  the  cardia  as  possible.    The  next  step  was  to  find 
orifice  of  the  o'sophagus,  in  order  to  introduce  the  dilator ;  but 
involved  considenible  ditficulty,  and  the  search  was  interruptetl  bj 
consiilerable  ijuantity  of  bile,  which  regurgitate»l  from  the  duodcm 
into  the  stomach.     At  length,  by  searching  with  the  left  index 
tween  the  under-surface  of  the  liver  and  the  small  curvature  of 
stonuicli,  the  eutl  of  (be  osuphagus  was  found.    Then  the  dislen* 
stomach  was  kept  drawn  down  by  an  assistant  while  the  opcrat 
introduced  a  dilator  (sometliing  like  that  of  Dupuytren  for  UUiotom] 


*  Funr  caws  in  I'ruf.  LureU's  IiuikIb,  nnd  two  under  sther  ItaJi 
recovered. 
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he  wound  was  then  sewn  up  and  the  stomach  returned.  The  pa- 
ient  rallied  well,  Jind  in  six  hours  swallowed  Home  soup,  with  the 
yolk  of  an  epg,  to  his  great  joy,  aa  for  twelve  niontlis  he  had  heen 
unuble  to  do  more  than  swnllow  mouthfuls.  Recovery  was  complete 
about  eighteen  dnya,  but  on  the  fourth  day  after  the  operation  ho 
was  seized  with  dyspnam  and  ahuuilant  mucous  expectoration  from 
the  trachea  and  broncln.  Thin  siime  disturbiinee  took  plaee  in  anollier 
ease.     Prof.  Loreta  ia  uncertain  whether  it  was  due  to  irritation  or 

aralysis  of  the  sympathetic  or  vagus  during  tbe  dilatation,  or  to  in- 
flammatory exudation. 

EXCISION  OF  THE  PYLORUS. 

This  operation,  which  we  owe  especially  to  German  surgeons,  Bill- 
loth,  Worlfler,  Gusseidiauer,  and  v.  Winiwarter,  caiuiut  yet  bt-  suiil  to 
\)f'  dffinitoly  acce])ted  in  English  surgery.  To  my  njind,  the  very 
igh  mortality  and  the  rapidity  of  recurrence  render  it  extremely 
doubtful  whether  this  operation  should  ever  be  perfonned,  even  in 
the  most  exccptionjil  cases.  But  I  ought  to  state  tliat  this  is  the  out- 
•Come  of  an  examination  of  published  cases,  and  not  from  any  per- 
eonal  experience  of  the  operation. 

Indications. — Is  the  opemtiou  ever  justifiable?  and,if  so,  in  what 
cases?  What  are  the  r<'<<«/<rf and  the  motialU})  f  Dr.  Winslow  {Ama: 
Journ.  Med.  &<*.,  188-5,  N^S.,  vol.  Ixxxix.  p.  345)  haa  collected  fifty-five 
cases  in  which  pylorectoniy  was  perfanned  for  cancer.  Of  these, 
forty-one  died  from  the  efiects  of  the  operation,  giving  a  mortjility  of 
ftbout  TtJ  ]ter  cent.  Mr,  Butlin  {Oper.  Sury.  of  Maluj.  Dls.,  p.  217) 
quotes  Bramer  ( ftni. /.  C/uV.,  1885,  p.  548)  as  having  collected  seventy- 
two  cases  of  pylorectoiny  for  cancer,  of  which  fifty-five  died  from  the 
operation,  a  mortality  again  of  about  7b  per  cent. 

Ihtrnlion  of  Care, — Mn  Butlin  {he.  supra  cit.)  shows  that  all  the 
cases  which  have  been  properly  reiM)rt.ed  are  either  dead  or  eufTering 
from  recurrence.  All  save  one  died  in  a  period  of  from  four  to 
eighteen  montlis.  The  exception  was  one  of  Woeltler'a,  which  re- 
inained  well  for  a  year,  and  then  had  a  recurrence  in  tlie  cicatrix 
which  was  operated  on.  Later  on  the  groin  glands  became  ufleeted, 
and  four  years  after  the  pylorectoniy  the  patient  was  dying  slowly  of 
cancerous  recurrence.  In  Mr.  Butlin's  words,  "  There  is  not  one, 
therefore,  of  those  who  recovered   from  the  operation   who  can  be 

claimed  to  have  been  really  cured  of  the  disease Yet  the  cases 

in  which  recovery  from  the  operation  took  place  were,  so  far  as  could 
be  judged,  singularly  favorable  for  the  ojicration.  In  the  very  large 
majority  of  them  the  disease  was  very  limited  in  extent,  was  not 
complicated  by  adherence  to  the  surrounding  jiarts,  while  the  ghmds, 
as  far  as  could  be  seen,  were  not  aflfected  by  the  cancer." 


692 


OPERATIONS  ON  THE  ABDOMEN. 


Mr.  Butlin  goes  further  when  he  states  his  belief  that,  while  no 
patients  huve  been  cured  by  this  operation,  the  relief  it  gives  is  not  J 
likely   to  be  abiding,  ivs  the  recurrence  in  severnl  has  taken  place 
in  ifitH,  and  that  tiiis  canees  as  mucli  suflering  as  the  primary  disrrtfr. 

With  regard  to  statistics,  it  ehouhl,  I  think,  always  be  retnem- 
bered — (1)  that  a  very  large  number  of  these  cases  have  been  treatf»l 
by  hands  especially  practiced  in  this  operation,  and  yet  the  mortalily 
is  extremely  high;  (2)  that  the  statistics  do  not  give  the  whole  mor- 
tality, as  it  is  highly  probable  that  a  large  number  of  operations  i 
have  been  performed  with  unsuccessful  results,  and  therefort  noli 
published. 

Time  alone  will  show  whether  the  above  adverse  opinion  is  un- 
justiiialtle.    Any  surgeon  deciding  to  operate  will  weigh  tuirefully  tliej 
following  in  a  case  of  undoubteil  malignant  ol)struction. 

i.  Is  the  mass  localized  to  the  pylorus? — i.e.,  how  fur  is  it  («)  with^ 
out  any  secondary  deijosits?  (/S)  free  from  adhesions  ?    It  is  probal'If  1 
quite  impossil)Ie  to  be  certain  as  to  these  points.     While  in  maiifl 
cases  cancer  of  the  pylorus  ma}'  remain  long  limited  to  the  pylorttij 
itself,  it  is  very  liable  to  infect  the  lymphatic  glands  around  the  hcadj 
of  the  pancreas,  and  to  cause  secondary  growths  in  the  liver  and 
otlier  parts.     Adhesions,  too,  are  very  frerjuently*  met  with  betweeilj 
the  stoinacli  .-md  tlie  colon,  pancreas,  ami  liver.    The  following  c»* 
show  how  easily  the  surgeon  may  be  mistaken  in  these  points.   Id 
Mr.  Southum's  patient  (Brii  Med.  Jonrn.,  July  21),  1.S.S2 — an  instmctiv 
])aper,  frnm  which  I  shall  again  quote  later),  aged  forty-three,  ihoupll 
the  hard  nodular  mass  in   llic  situation  of  the  pylorus  moved  vt\i 
respiration,  and  shifted  as  the  patient  moved  from  side  to  side,  thoupS 
the  symptoms  were  only  of  four  months'  duration,  and  the  disea« 
appeared  to  be  liijiitc;<l  to  the  pylorus,  there  was  a  mass  of  enlarjji'4j 
glands  surrounding  the  head  of  the  pancreas,  and  some  slight  adliM 
sions  of  the  stomiteh  to  these.     Mr.  Morrisf  mentions  a  [laticnt  inj 
whom,  though  tlie  growth  could  be  easily  moved  in  difTerent  dirco! 
tions,  it  was  found  so  firmly  adherent  that  the  operation  had  \o\^\ 
abandoned. 

Mr.  Mi>rris  gives  also  the   following  instructive  case:    "A  raauj 

under  my  care  in  the  Midillesex  Hospital,  with  a  movable  canci^roulJ 

mass  in  tlie  i>yloric  regiun,  consented  to  the  operation  of  pylorcctonivj 

his  strength  and  genend,  as  well  as  local,  condition  seemed  favorable 

and  all  the  final  preparations  for  the  operation  had  been  made,  who 
J  . — ._ 

*  Tlie  Nliitistk-s  iif  ( Jiis.senlmiier  and  Wini warier  ( Lnngeiilieck's   AreK,,  Bd,  x«l 
p.  372,  I87tl.i  aluiw  thai,  of  642  cases  of  caiio«?r  of  ilie  iMlonia.  adhesions  were  |»r 
in  370. 

t  Intern-  Eneyrt.  Surg,  voJ.  v.  p.  1107.     TLe  cMse  was  under  Prt*f.  Lietheriii  I 
MkH.  Joum.,  June  3,  1H8'2). 
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Boine  increased  distinrtnes.«i  of  the  superficiitl  vtins  of  the  ahdnmen, 
and  some  slight  tumidity  in  tlie  himhar  regions,  yuggestetl  the  advisa- 
bility of  watehiii^  and  waiting  for  a  day  or  two.  Within  a  week  tlie 
whole  abdomen  was  distended  with  ascitic  Huid,  the  surface  veins 
were  greatly  enlarged,  ami  the  lower  limbs  (tdematous.  The  patient 
lingered  on  several  weeks,  and  died  with  abumhuit  secondary  eaiicer. 
It  is  needless  to  speculate  what  might  have  been  the  result  of  the 
operation  had  it  been  attempted  in  this  case," 

ii.  Tlie  strength  and  age  of  the  jiatient.  The  general  eondition, 
power  of  Te|;>air,  etc.,  must  l>e  sullieient  ti»  justify  the  patient  being 
submitted  to  an  o]ieration  on  very  vit^il  parts,  which  will  certainly 
take  an  hour  autl  a  half,  and  may  take  between  two  and  three. 

iii.  The  rate  at  which  vomiting,  pain,  and  emaciation  are  in- 
creasing. 

iv.  The  amount  of  dilut:ition  of  the  stomach,  and  how  fur  this 
yields  to  washing  out. 

Operation. — For  some  days  before  the  o|U'ration  tlie  stomach 
ehould  be  washed  out  with  tepid  water,  siphon-fashion,  by  an  india- 
rubber  tube  and  funnel,  till  the  contents  come  out  clear,  this  being 
done  n)ore  iVfrpiently  according  to  the  degree  of  dilatation  of  the 
viscus.  Immediately  before  the  operation*  the  stomach  is  again 
wnsherl  out  with  some  dilute  aseptic  solution,  as  salicylic  acid.  For 
some  time  beforehand  the  patient  must  be  fed  with  that  food  which  is 
found  to  cause  least  vomiting.  In  Mr.  Southam'.'-i  case  this}  was  found 
to  be  peptonized  milk  and  custard.f  The  bowels  slionld  be  well 
cleare<I  out  with  eneinata,  and  every  precaution  at  the  lime  of  the 
operation  should  be  taken  against  sboek — viz.,  wraij|»ing  up  the  jia- 
tient  well,  hot  bottles,  bandaging  the  limbs  in  flannel,  keeping  the 
head  low,  the  administration  of  ether  if  [joasibte  for  the  greater  part 
of  the  operation,  and  subcutaneous  injections  of  ether  and  brandy. 

Various  incisioim  have  been  made — viz.  (1)  A  vertical  one  in  the 
linen  alba,  al)ove  the  umbilicus.  (2)  A  vertical  one  in  the  right  linea 
semilunaris,  or  through  the  rectus,  tearing  its  fibres  so  as  to  avoid 
hainorrhage  (p.  080).  (3)  Obliquely  from  above  downwards,  and 
from  within  outwards,  between  the  umbilicus  and  right  ribs.  (4) 
More  transversely  over  the  tumor.J  Either  of  the  last  two  gives  more 
room,  and  thus  better  access  to  the  growth.     But  as  l»oth  are  accompa- 


*  In  Mr.  SoiitliMm's  ctwe  ilie  neetl  of  this  final  wasliing  was  proved  by  the  fact  lliat 
n  qiiantiiv  of  Hark -colored  Kriiinoim  matter  whs  brougJtl  away,  which  otherwise  luight 
hiive  escuiKMi  into  llii<  periloneiil  cavity. 

t  Noiliing  alioiilil  be  titken  by  lUe  iiicuiih  for  twelve  hoiirH  before  the  oi>eration. 

X  If  this  hin  Hunk  very  low,  it  m  »t  drii  be  rai*eJ,  if  ituisible. 
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nied  witli  more  hiLmonhago,  jind  are  more  difficult  to  close* — a  point 
which  mny  be  of  much  importance  at  the  close  of  such  an  operation — 
a  free  oljliqiie  ini'i8i(jii,  4  to  5  inches?  long,  commencing  i\  little  to  tl 
left  of  the  mifldle  line,  but  not  completely  dividing  both  recti,  is 
be  preferred.    All  hsemorrhage  being  first  arrested,  the  transver 
fascia  and  peritoneum  are  pinched  up  and  opened  so  as  to  admit  t\ 
fingers,  vvhicb  examiue  the  growth,  lite  presence  of  adhesions,  oiilarve 
glands,  invasion  of  the  liver,  pancreas,  or  colon,  or  curvatures  of  thi 
Btomach  itself.     If  the  disease  is  so  localized  as  to  allow  the  surgeoj 
to  j?o  on,  the  opening  in  the  peritoneum  is  enlarged  so  us  Ut  get 
better  view  of  thu  disease,  and  to  enable  the  mass  to  be  drawn  foi 
wards  with  vulsellum-foreeps.     This  Imving  been  done  as  much 
poesiLde,  theatoraach  is  y)acked  around  with  towels  soaked  in  carboli 
add  1  in  2<")  for  some  days,  and  for  an  hour  or  two  in   1   iu  40, 
sponges,  so  as  to  prevent  any  escape  of  fluids  into  the  peritonei 
cavity.    The  omenta  are  next  separated  with  scissors,  either  betweei 
double  ligatures  of  carbolized  silk  or  chromic  gut  previously  passed 
witli  an  aneurism-needle,  or  between  large  pairs  of  omentfd  clamj 
forceps,  tbe  tissues  being  cut  piece  by  piece,  and  each  bleeding  poin| 
taken  up. 

Exchion  of  the  Di-seagetl  Pylorus. — Previous  to  this,  towels  or  sponge 
.should  be  still  more  carefully  packed  around  the  stomach,  and 

Kia.  11.3.t 


ObUqne  division  of  thestnm»u>h  nnrt  duodemim  In  pylnrtiMi>my.    BlllrfiUi  (n  thU  emie 
half  the  division  of  the  Btomiich  Bret,  untUil  this  with  "  cxK-'Iiulon  gutarus,"  next  KterWl  tSw 
rest  of  ih«  *toinacfa,  then  the  duodenum,  finally  uniting  thU  to  tho  grcnter  cun'ftcure.  (BillrMb  * 

duodenum  should  be  secured,  either  with  a  ligature  of  tliick  silk  lii-i 
round  it  well  wide  of  the  disease,  or  by  a  clamp,  as  in  Fig.  104.    The  | 
ligature  aeems  preferable,  as  it  not  only  prevents  escape  of  coutentsj 

*  In  Mr.  ScMithRm'i)  caxe,  the  inoiBion,  6  inches  long,  was  made  2  inches  aUove  iU 

utitbllicus,  and  acrnjis  both  reiti;  the  contraction  of  ihera  musclea  led  la  inncb  6'\l 

1  cully  in  atijiT.ttiing  the  aUlominal  wound. 

f  Tliia  and  ibe  next  four  figures  are  taken  from  Prof.  Billroth's  CUnioai Surgery,  pi.  iii 
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and  controls  hteniorrlmiKc,  but  also  gives  a  secure  hold,  .preventing 
the  intestine  slipping,  and  allowing  it  to  be  <lriiwn  over  towards  the 
cardiac  orifice.     The  duodenum  is  then  cut  ihruugh,  sih  in  Fi^.  113, 

Fio.  IH. 


Doodenam  united  to  Itao  grctitvr  curvature-,  ten  orcliialon  •iiturea  unite  the  tipper  port 
a(  the  cut  atoiuMb.    (Billroth,) 

with  scissors,  at  least  *  inch  from  the  disease.     This  incision,  oblique, 
so  as  to  dlnnni.sh  as  far  as  possible  the  difference  in  the  openings  be- 

Fio,  116. 


(Dm  roth.) 

tween  the  stx>niach  and  duodenum,  is  made  with  a  series  of  clean 
careful  snips,  anj-  bleediug  points  being  secured  at  once  with  Spencer 
Wells's  forcejis  if  few,  and  witli  fine  chromic  gut  if  numerous. 

The  section  of  the  stomach  has  been  ma<le  in  different  ways.  The 
most  usual  one  is  shown  in  Fig.  113.  The  section  is  made  oblitjuely, 
with  the  precautions  already  given  in  the  case  of  the  duoilenum.  As 
the  cut  end  of  the  ?tomach  is  so  much  larger  tbnn  thatof  the  duodenum, 
the  former  must  be  reduced  by  suturing  part  of  it  before  it  is  com{jletely 
divided.  The  surgeon  will  decide  whether  he  will  unite  the  duodenum 
to  the  greater  or  lesser  curvature,  or  to  the  part  between  the  two.*     In 

*  Prof.  Billroth  prefers  uniting  tbo  du(xlenum  to  the  greater  curvature. 
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the  former  case  he  cuts  the  stomach  from  above  downwards,  and  from 
left  to  right,  nnd  it  will  be  well  to  unite  that  part  of  the  stomach  which 
will  be  superfluous  before  the  soctiou  is  completed  (Fig.  114 1.  The 
Biiuie  coursf  is  folluwi^d  if  tlie  duodenum  is  united  to  the  lesser  curva- 
ture ;  but  here  the  section  is  made  from  below  upwards,  and  from  rijiiit 
to  left.  Figs.  115,  1  Kj,  show  the  mode  of  uniting  the  duodenum  midway 
between  the  two  curvatures. 

Fio.  116. 


Fm.  117. 


(BlllfnlJi.) 

Closure  of  the  Stcmach,  and  Union  of  this  and  the  Duo- 
denum.— Tliat  ]»;irt  of  the  stomach  which  is  supcrl1ui»U8  i.-»  vIom:^ 
with  ciirliolized-silk  sutures,  inserted  by  Lendiert's  mctho<l,  thesutur*« 
beinir  lift  long  and  held  in  forceps,  so  us  to  steady  and  move  (hci 
stomach  as  may  facilitate  its  union  with  the  duodenum.  The  ligature 
on  this  being  removed,  it  is  united  either  to  the  greater  or  lessiTJ 
curviiture,  or  centre,  ns  follows,  beginning  with  sutures  passed  fn>m 
within  (Fig.  117).     These,  of  tine  curbolized  silk,  are  passed  with  a 

needle  in  a  holder,  first  at  the  cut 
edge  of  the  stomach  between  tli* 
mucous  and  muscular  coats,  curritd 
on  between  the  muscular  and  9ew«», 
then  through  the  sanie  Liyers  of  the 
duodenum,  and  finally  brought  "tit 
between  these  layers  and  then.in«>U8 
nicmbntne  at  the  cut  e<lge  of  t"^ 
duodenum.  When  the  po8t«ri»f 
aspect  of  the  two  viaceru  is  \h^ 
soundly  closed,  the  anterior  one  i* 
united  by  Tjcnibert's  suture.  If  tho 
cut  mucous  membranes  do  nolcno"^ 
accurately  togetb*  r  n  r«w  sutures 
may  be  put  in  here  separately  from  within. 

Care  must  be  taken  in  inserting  the  sutures  to  avoid  the  funaatiuft 


Inserllmi  of  tlie  fosterlnr  ring  ^ulurcs  fmni 
wUUIri.    (aillrutb.) 


0ASTR0-ENTERO9T0MY. 


of  any  folds  (Billroth).   The  same  surgeon  says  it  is  well  to  put  a  few 
arlditioual  superficiul  «utures  at  the  jioint  where  the  borders  of  the 

■  duodenum  join  those  of  the  stomach.  If  the  stomach  conUiins  fluid 
in  spite  of  the  washing  out,  it  must  l>e  mopjvefl  dry  with  carbolizcd 

[sponges  kept  for  this  purjK«?e  alone,  and  it  nuiy  be  a  help  to  introduce 
eponges  into  the  cut  ends  while  the  puturcs  are  being  inHertc<3,  with- 
drawing them  before  the  stitches  are  tightened.  The  sutures  being 
carefully  looked  over  and  cut  short,  a  little  iodoform  is  rubbed  in,  the 
sponges  or  towels  removed,  and  the  stomach  replaced.  If  any  fluids 
havei^CftfK'd  into  the  periloncAl  cavity,  this  musl  be  carefully  cleansed. 

[The  abdominal  wound  is  then  closed  in  the  usual  way  and  tlie  dress- 
ing? applied- 

Aftier-treatment. — This  will  be  conducted  on  much  the  same  lines 
jis  al\er  gastrotomy.  p.  G8(J.  Jfr.  Butlin  (I'oc.  auftra  eil.)  points  outtliat 
thet<e  patients,  much  let  <1<»wn  and  exhausted,  will  not  last  long  on  the 
administration  of  ice  and  nutrient  em-mata  only.  After  the  first 
thirty-Kix  hours  teii.*p<^»oiifuls  of  milk  sliould  be  given  every  half-hour 

[or  hour,  gradually  increased  up  Ui  a  pint  in  twenty-four  hours  at  the 

f«nd  of  a  week. 

GASTRO-ENTEROSTOMY. 

The  object  of  this  operation  in  to  make  an  opening  between  the 
iblockeil  etontach  and  the  small  intestine  as  higli  up  in  the  latter  as 
possible,  so  that  the  fond  may  still  Jintl  its  way  into  the  intestine  and 
[there  meet  with  the  other  digestive  fluids.  Owing  to  the  great  faUdity 
of  pylorectoiny,  this  operation,  or  jejunostoniy  (p.  (59D)  or  that  of 
curetting  the  disease  will  ]uvii);ilily  take  its  ]dace,  and  not  only  in 
thf»se  cases  in  which  excision  of  the  pylorus  cannot  be  perfornied 
owing  to  the  condition  of  the  patient,  the  presence  of  adliesiutis  or 
secondary  deposits,  or  by  the  growth  involving  the  stomach  itself  as 
well  as  tlie  pvlorus. 

Operation. — The  preUminarics  are  the  same  as  those  given  for 
pylorectomy  (p.  G93).  The  following  account  of  the  operation  su!»8e- 
quent  to  exposure  of  the  stomach  is  taken  fmm  a  very  successful  case 
of  Mr.  Barker's:*  "After  pushing  the  omentum,  which  was  not  volu- 
minous, to  the  left^  the  first  i)art  of  the  jt^junum  was  caught  in  the 
fingers,  and  a  loop  drawn  out  of  the  incisiun.  The  middle  uf  the 
anterior  surface  of  the  stumueb  was  also  drawn  i>ut,  and  supjxtrted  all 
round  by  warm  carbolized  sponges.  I  now  passed  a  piece  of  india- 
rubber  tubing  through  the  mesentery  at  each  end  of  the  loop,  and, 
having  emptied  the  portii>n  of  gut  by  gentle  pressure,  drew  the  ends 
of  thie  tubing  tight  enough  to  prevent  access  of  the  contenta  of  the 
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bowel  into  the  loop  to  be  operated  on,  and  fixed  each  piece  of  tuliingJ 
with  catch-forceps.    The  empty  loop  of  gut  was  now  laid  ujwn  thej 
portion  of  stomach  to  be  opened,  and  a  longitudinal  fold  of  thi*  lRlter,| 
about  14  inch  from  the  great  eurvature,  was  pinche<l  up  between  tJi< 
finger  and  tliumb  of  the  left  hand,  together  with  the  collapsed  £0L 
I  now  niarle  an  incision  about  1 J  inch  bing  in  the  fold  of  the  stomach, 
and  another  corresjionding  in  the  apjjroximated  fold  i>f  gut.    Tlii'^e' 
incisions  only  penetrated  through  the  serous  and  muscular  tunics, 
and  left  the  mucous  coat  of  both  viscera  intact  for  the  preseat   Still ' 
holding  the  parts,  as  before,  between  finger  and  thumb,  I  now  iinit«dj 
the  ccirresjtonding  posterior  edges  of  the  wounds  by  a  conlinuouaj 
suture,  the  needle  entering  and  emerging  in  each  case  between  miicoMJ 
and  muscular  coats,  and  the  threads  crossing  the  cut  edges  of  the  nius»j 
oular  nnd  perou.s  coats.     In  tirie  way  tite  serous  surfaces  were  cliii?tly| 
united  from  end  to  enrl  before  either  viscus  was  opened.     This  rowi 
stitches  (which  were  about  i  inch  apart)  was  carried  about )  ine 
beyond  eacli  end  of  the  incision  in  the  coats  of  the  bowel, 
moment  had  now  come  To  open  both  the  stomach  and  intestiue  con 
pletely,  and  this  was   done  with  a  stroke  of  scissors  through 
mucous  coat  in  each  case,  special  sponges  being  ready  to  receive  aJl 
fluid  wliich  might  escape.     A  few  drachms  of  s  cms  entericun  ^o^t 
from  the  bowel — little  or  nothing  from  the  stomach  opening.    Af 
carefid  cleansing,  the  anterior  borders  of  both   openings  were  nfl 
united  by  a  row  of  interrupted  fine-nilk  sutures,  introduced  acconlin 
to  Czerny's  nietliod.     When  thia   was  cumpleteil,  the  two  ofienit 
were  securely  closed,  but,  as  an  extra  precaution,  the  intestine 
turned  over,  and  the  posterior  suture  waF  reinforced  by  a  second 
of  interrupted  sutures,  placed  aVjout  \  inch  away  from  the  f\t^\.    TIi" 
anterior  was  then  similarly  reinforced  by  a  row  of  continuous  sutur?^ 
taking  up,  as  before,  only  the  serous  and  muscular  tunics.     I^est  the 
ehouM  be  any  '  kinking^  of  the  latter,  as  in  one  of  Billroth V  C4U?<»8,] 
stitched   its  elferent  jmrtion  to  the  stomach  wall,  about  }  inch  fro 
the  right  extremity  of  the  opening  between  the  stomach  and  jejunuinJ 

The  rest  of  the  operation  and  the  after  treatment  will  be  much 
same  as  that  already  given  (pp.  GtSG,  G97). 

Mr.  Barker's  case  soon  began  to  vomit  turbid  fluid,  which  becai 
very  fetid — apparently  pancreatic  secretion  mixed  with  bile.    Thi 
was  checked  by  the  use  of  creosote  and  placing  the  patient  in  th| 
aemi-recumbent  position,  which,  allowing  the  intestine  lo  slip  ciown 
caused  its  opening  not  to  be  exactly  over  that  in  the  stomach, 

DUODENOSTOMY. 

This  and  the  following  operation  have  been  proposed,  in  oas 
unsuited  for  pylorectomy,  as  a  means  of  getting  nourislimeut  into 
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.alimentary  canal  below  the  disease,  ivnd  thus  giving  rfst  t<^  thf  ilisejifit-d 
|iarl5.  Time  alone  will  show  how  far  these  nre  prcierahle  to  jrastro- 
enterostoniy ',  but  it  is  certain  that  <Un»(iL'aastomy,  which  has  received 
but  little  favor,  is  dc>stined  to  be  dropped.     It  has  the  serious  ohjec- 

>tions  that  it  deals  with  a  fixed  portion  of  inteatiue,  and  one  into  whioh 
inijiortMut  Quids  are  poured,  and  thus  may  readily  escape  from  a  tistula 
made  here.     Furthermore,  all  the  eases  have,  I  believe,  beeti  fatal 

JEJUNOSTOMY. 

This  operation  has  been  performed  in  a  few  iaetances.    One  of  these, 
l^vhich  I  had  the  advnntape  of  seeing,  was  brought  by  Mr.  Golding  Bird 
l)efore  the  Clinieal  Society  (Ti'anH.,  vol.  xix.  p.  70).     Tlie  following 
remarks  sire  mainly  taken  from  my  eolleague's  paj>er.     Mr.  GiJding 
I  Bird  wjia  inclined  lo  consider  this  operation  as  superior  to  gastro- 
'cnterostoniy  as  giving  the  cancer  much  njore  complete  rest,  as  avoid- 
ing the  risk  nut  unly  t»f  i-xtriivjis^ation  4tf  contents  of  bnwel  and  st'oriuioh 
contents,  but  also  of  that  obstruetion  of  tlie  eolnn  which  may  \*e  found 

»to  be  due  to  the  ntrcessar}'  bringing  up  of  the  .small  intestine  fntui  belnw 
it  Finalh',  by  fee<^ling  both  toward  and  from  the  flu(wk°nuni.  perfect 
intestinal  digestion  ean  be  carried  on.  This  was  proved  by  the  rapid 
improvement  in  Mr.  Goldiug  Bird's  case. 

Operation. — The  precautions  as  to  feeding  and  washing  out  the 
gtoniach  have  been  alreiuly  given  (p.  01)3).     A  vertical  itici.siou  being 

tnmde  in  the  linea  alba  or  right  linea  semilunaris,  and  the  peritoneum 
opened  with  the  precautions  already  given,  tiie  transverse  colon  and 
great  omentum  being  drawn  up,  the  <»mentum  pushed  over  to  the  left, 
the  first  piece  of  small  intestine  which  presented  itself  is  seized.  To 
bring  this  to  the  left,  it  is  felt  closely  attached  to  the  spine  just  above 
the  aorta,  and  thus  recognized  as  the  eonimenoement  of  the  jejunum. 
A  portion  of  this  is  then  drawn  forwanl  in  tin;  h>wer  angle  of  the  wound, 
while  the  upper  tw(vthird8  of  this  are  united.  ^Vhen  this  is  done,  the 
bowel  is  stitched  to  the  edges  of  the  wound  b}-  interrupted  suture.^,  ver}'^ 
much  as  in  gastrostomy.  The  after-treatment  of  the  two  ojjcrations 
would  be  much  alike. 

TREATMENT  OP  GASTRIC  CANCER  BY  THE  USE  OF 

■  THE  CURETTE. 

This  new  operation  has  been  introiluced  by  Prof.  Bernays*  with 
two  most  successful  cases.  As  it  is  not  improbable  that  it  will  replace 
other  operations  here,  it  will  be  l>rielly  mentioned.  Prof  Bernuys, 
believing  that  cancer  of  the  stomach,  by  the  time  it  comes  under  the 
surgeon's  hands,  has  ceased  to  be  a  local  disea.se,  and  that  therefore 
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radical  extirpation  is  out  of  the  question,  recommends  castm 
followed  by  curettinjj.* 

Having  ojiened  the  peritoneal  cuvily — an  incitiun  lo  ilieleftnl 
llnea  alba  ptiniUel  with  the  ribs  wiw  used — the  anterior  wnll  ot  th 
stomach  was  found,  and  punctured  with  a  trocar  so  as  to  let  off 
gas.  The  parietal  peritoneum  was  then  united  to  the  edges  of  tfa 
wound  ancl  the  stomach  (about  the  centre  of  its  anterior  fiuifacejj 
stitched  most  carefully  to  the  parietal  peritoneum  and  muscles.  Th 
wound  was  then  irrigutfd  with  1  in  20  carbolic  acid,  la  prerent,  hv 
slightly  caustic  action,  any  infection  from  the  contents  of  the  stoma 
The  stomach  was  thou  opened  for  H  inch,  very  little  bleedinf:  folhn 
iug^and  the  lips  of  the  stomach  wound  and  that  in  the  skin  united 
thirty-six  silk  sutures.  The  stomach  was  now  well  washed  out  wid 
warm   water,  and  a  soft  gro-wth  felt  nearly  filUiifi  the  py  'tj 

leaving  the  letter  curvature  intact.     With  two  lingers  h^  i  -u 

uovv  removcil.  Mr«t  profuse  bleeding  followed,  but  coiised  whenth 
hard  buse  of  the  tumor  was  reached  with  a  sharp  8i>(>«in,  nnd 
stomacli  was  irrigated  witii  cold  Cj\rboIized  water  till  this  ran  outeli'J 
Nine  hours  after  the  operation  tlie  patient  was  allowed  to  take  gbs** 
of  milk  at  intervals,  but  none  caiue  through  the  dressings,  ilieso  not 
being  elianged  till  the  fiftli  day.  The  fi-stula  shouM  be  kept  n|i«'H  for 
repetition  of  the  curetting.  In  one  case  14  oas.,  in  the  oilier  14  drs., 
of  growtli  were  removed.  In  the  second  case,  gre^it  dilficulty  wus  ina 
with  in  dilating  the  pyloriu:,  the  carcinoma  here  being  much  h* 
ami  circular.  The  hbtory  of  tl)e  cases  is  uot  complete,  but  it  Is  cl« 
that  very  great  relief  was  given  in  the  few  months  which  had  elaf 
since  the  operations,  the  patients  gaining  weight,  ceasing  to  vod 
auil  no  louger  needing  morphia. 


CHAPTER  VUI. 

EXCISION  OP  THE  SPLEEN. 

Indications. — All  of  ihfse  are  rare,  and  many  of  tiiem  are  st 
doulilful. 

1.  Cystic  spleen.  When  this  is  found  unsuited  for  drainage.  .M 
K.  Thornton's  case  of  this  kind  was  the  first  successful  splcnecloi 
in  England. 

2.  Injury.  This  has  been  already  alluded  to  when  gunshot  irjurili 
of  the  abdomen  were  considered  (p.  672).    Other  cases  in  whicli 

*  The  fAc4  thnt  cflncer  lier«  grows  towards  the  otvity  of  the  organ,  «ad  iJie  i 
given  by  repeuietl  ctireuing  ia  ulerin«  canc«r  firsl  ted  htm.10  aiieiupi  tliUv 
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lay  be  calltd  for  are,  prolapsus  of  a  pplren.  injured  or  not,  through  a 
fwound,  rnpluro  of  the  spleen,  and  stahs  of  this  viscus. 

3.  Movable  or  wandering'  8])UH'n.s.     Wlien    this  condition   causes 
'troubles,  anahigous  to  those  of  movable  kidnfv,  not  relieved  by  n  belt. 

The  remaining  conditions  are  much  more  doubtfii). 

4.  Malignant  diseajie.  Primary  sarcomatous  or  cnrcimnnatous 
disease  of  the  spleen  is  extremely  rare.  The  only  case  I  can  qutite  is 
one  removed  for  primary  sarcoma  by  Prof.  Billroth  {Liincet,  June  7, 
18>>4').  Mr.  Butlin,  reterring  to  the  same  case,  says  tliat  it  was  reported 
shortly  after  that  recurrence  had  proved  fatal  in  a  few  months. 

5.  Hypertrojihy  of  the  Sfrlcen.    The  ojteration  must  here  be  limited 

I  to  those  rare  cases  in  which  simple  ( non-leukiemic)  enlargement  of  the 
spleen  resists  other  treatment.     In  Mr.  Tliornton's  table*  in  fourteen 
cases  of  splenectomy  for '' Hypertrophy,"  four  were  successful,  and 
ten  fatal. 
6.  Ijeukcemia.t    This  operation  has  been  so  invariably  fatal  that  it 
ought  to  be  abandoned. 
Operation. — The  preliminary  steps  will   ha  directed  to  ensure 
■usepsis  and  to  diminish  shock  (pp.  055, 6(i0 ).   The  incision  has  usually 
been  one  in  the  linea  alba.    That  in  thf^  linea  .«jemih)nari8,  or  one  fur- 
ther out  (Bryant),  from  the  left  anterior  superior  !S(iine  to  the  nl»s, 
H  woubl  proliably  give  better  coniniand  over  the  pedicle.    All  lucinor- 
I      rhage  being  stopped,  tlu;  peritoneum  is  opened  freely  and  the  hand 
exiilores  the  tumor.     Any  adhesions,  as  of  the  ove-rlying  om»'ntum, 

I  are  separated,  being  ligiiture<l  if  needfuL  The  spleen  is  now  brouj:;ht 
out  of  the  wound,  the  lower  extremity  first,  and  either  carbolized 
sponges  or  towels  are  carefully  packed  around  it.  This  extraction  of 
the  viscus  niu.st  be  carricfl  on  with  tlie  utmost  caution  and  gentleness, 
as  its  friability  may  easily  lead  to  a  tear  and  most  prufuse  oozing,  and 
as  dragging  on  the  pedicle  nmy  easily  induce  collapse  and  is  also 
likely  to  lead  to  some  small  vessels  retracting  from  the  ligatures  as 
they  are  applied,  and  causing  fatal  hsemorrhage. 
■  The  spleen  being  wholly  outside  the  body,  the  most  important  part 
of  the  operation,  securing  the  pedide,  remains.  This  structure,  if 
present.^  mu.st  be  carefully  eximiined.  If  the  patient's  condition  is 
Hgood,  the  safest  plan  will  be  to  secure  the  vessels  as  far  as  possible 
separately,  the  pedicle  being  divided,  as  Mr.  Greig  ^mith  {loc.  stipra 


*  It  Beems  to  me  thai  iIjIh  rlistinciion  has  not  lieen  Hiifficiently  made.  Seveml  of  ilie 
canes  o|ieraled  on  rend  like  an  early  condition  of  leukiemia,  and  in  l(Kwe  ending  fatally 
the  m[i>id  cmwt  nf  death  after  the  opcrrutton  is  often  miggestive  of  (lie  ending  of  leukiP- 
luic  «pler»eftiiraiy. 

t  Mr.  Greig  Smith  gives  18  cns«s  ;  Mr.  Thornton,  13;  Mr.  Collier.  16— all  falnl. 

J  In  ft  ca.«e  of  Mr.  L.  Browne'*  (Laiu-fl,  vul,  ii.  1877,  p.  310)  tUere  was  no  [>e<]Jc'Ie  as 
I  Mich,  four  very  large  arlerie«  being  met  ivilh  rind  secured  nitli  double  tigitture*. 
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cit.,  p,  563)  suggests,  piecemeal  between  pressure- forceps ;  where  tiieraj 
is  not  time  for  this,  it  will  be  wiser  to  secure  the  vessels  in  two  or  tlire«| 
portions,  trnnsfixing  in  two  places,  and  locking  the  ligatures  (Tbuni" 
ton).     CarboHzed  silk  should  be  used,  fuirly  stout,  and  not  tied  too 
tightly  S(^  as  to  cut  its  way.     However  the  pedicle  is  treated  tbe  fol* 
lowing  precautions  should  be  followed:  (1)  To  prevent  any  tciisionl 
being  exerted  on  the  pedicle  (vide  gujrrn),    (2)  To  secure  every  vessel.^ 
(3)  To  divide  them,  iu  a  relaxed  cmidition,  at  a  sufheient  distftDc»| 
from  the  ligatures.     (4)  Not  to  include  the  tail  of  the  pancreas.  (o)j 
After  all  the  ligatures  have  b«e8  applied,  it  maj  be  w«'Il  for  safety  I 
throw  one  round  the  whole.     (6)  Not  to  twist  the  spleen  round  atftU'l 
in  dealing  with  the  pedicle.* 

The  abdominal  cavity  is  next  cleansed  and  the  operation  compldfd 
as  after  ovariotomy.     The  after-treatment  is  also  much  the  same. 

Causes  of  Death.!— By  far  the  most  frequent  is  }ia*niorrl»agf.| 
This  may  be  from  the  omentum  adherent  over  the  spleen,  from 
large  vessels  to  this  viseus.  from  some  small  vessel  which  has  retracte 
from  the  splenic  vein,  or  from  sponge-like  adhesions.  (Bryant.) 


CHAPTER  IX. 


OPERATIONS  ON  THE  LIVER  AKD  GALL- 
BLADDER. 

HYDATIDS  .--HEPATIC  ABSCESS. -TAPPING  AND  IN- 
CISING THE  GALL-BLADDER.-REMOVAL  OF  BIL- 
IARY CALCULI. -EXTIRPATION  OF  THE  GALL- 
BLADDER. 

OPERATIONS  FOR  HYDATIDS. 

Tuts  will  include  diflerent  forma  of  puncture,  free  incision." 
electrolysis.  While  tlie  milder  measures  of  puncture  and  electrolyt 
have  proved  successsfiil,  we  do  not  know  for  certain  how  the  deathj 
the  parasite  is  brought  about  by  them  in  successful  case«,  and  the 
are  largely  uncerhun. 

A.  Pimcture. — While  incision  is  the  only  certain  and  relw 
mude  of  cure,  it  is  worth  while  to  try  the  diflercnt  forms  of  puuctai 
especially  in  certain  cases. 


♦  Sir  8.  Wells  (i/crf.  Times  and  Oat.,  Jnnnoiy  6,  ISfirt,  p.  4)  drawn  mi^nlion  lo  I 
Havio};  <loTie  so  in  order  lo  britig  the  vessels  into  n  ii>rd,  ihe  splenic  vein  was  raplnr 

t  Adetmann,  lo  render  lipleuectuii]}'  Micr,  has  siiggesK^i  iut  perlormancc  in 
•tages. 
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There  is  no  need  to  do  more  than  to  describe  briefly  such  an  opera- 
tion as  this,  and  to  tabuHntc  the  chief  prnctical  points. 

The  parts  being  cleansed  and  an  aniesthetic*  given  if  the  patient  ia 
very  nervous,  the  surgeon  chooses  a  spot  for  puncture  at  the  most 
|»rominent  part  of  the  tumor,  satisfying  iiimself  a?  to  duhu-ss.f  If  the 
nkin  is  ihiek  he  makes  a  minute  puncture  with  a  s'calpcl  and  sends  in 
a  fine  trocar  or  aspirator  neeflle.  Tlie  quantity  withdrawn  must  vary 
with  the  case,  the  size  of  the  cyst,  tlie  tinaidity  of  the  patient,  etc. 
From  six  to  sixty  ounces  are  instances  of  small  and  large  (]Uantitios. 
The  aspiratdr  should,  on  the  whole,  he  ])referred,  as  likely  to  remove 
more  fluid,  and  thus,  probably,  more  likely  tn  prorluro  a  cure,  but  as 
the  exhaut*ti(in  is  more  likely  to  phig  the  cannula,  u  fine  wire  must  be 
in  readiness. J  Escape  of  bile,  blocn],  or  t!)e  setting  up  of  a  cough  are 
indications  for  stopping.  While  the  cannula  is  withdrawn  the  sur- 
rounding parts  should  be  pressed  around  it,  and  rather  depressed,  to 
diminish  the  risk  of  leakage  as  the  oannnla  leaves  the  cyst.  The 
puncture  is  then  closed  with  ether  and  collodion,  a  small  pad  of  dry 
gauze,  and  salicylic  wool  comforttd-dy  secured  with  a  many-tailed 
bandage.  A  little  opium  or  ninrjdiia  should  be  given  for  the  first 
twenty-four  hours.  The  instruments  used  should  be  scrupulously 
lean,  and  in  hospital  practice  and  in  towns,  the  additional  trouble 

tiiili-<l  by  the  spray  will  not  be  thrown  away. 

Practlail  Pninti. 

1.  Puncture  alone  is  more  likely  to  be  radically  curative  in  the  fol- 
Owing  cases:  A  small  cyst, seen  early.  An  acephalocyst.  The  more 
laughter-cysts,  brood-capsules  and  scolices  are  present,  the  less  likely 

it  that  puncture  will  suffice. 

2.  Puncture  is  often  very  useful  as  a  means  of  diagnosis  in  these 
ibecure  cases,  in  which  hydatids  of  the  liver  simulate  disease  of  the 
Jeura  or  lung. 

3.  Incision  should  be  made  use  of  where  suppuration  is  present  or 
mminent,  where  tapping  fails,  where  scolices  instead  of  fluid  form  the 

eater  part  of  the  contents  of  the  cyst,  and  where  chest  complicationa 
set  up  by  the  hydatid,  showing  perhaps  a  risk  of  perforation. 


*  |l  in  well  to  dispenoe  with  lliix,  if  pomibLe,  (mm  the  p<i»>)il>ili(}-  of  leakage  taking 

ce  nfler  the  HubK^qnent  Tnnii(in(^.     A»an  injecliuti  uf  oicnine  will  give  almn«t  «8 

lOch  jmin  an  ilie  fine  ircicur,  llie  ]>nrt  tuny  be  Croz^ti  widi  tlie  ether  spray  if  needful. 

t  It  thii4  \s  |irtf«iiling  agiiinr-l   llie  rit;ilit  ribs  Hrxiilier  H|M>t  sjioukl,  if  fxussiblo,  be 

'rh()»-en  (fij4it-nnt«,  p.  704 >,    MydulidHof  ibe  liver  shonlJ  never  be  explored  or  tttlacked 

U]roii(;b  (he  rilix,  if  anuther  kIiv  Ih  tilxatiiiibJe. 

L  J  Dr.  FiijfUe  i.Mtdicinr,  vol  ii.  p.  ?,1\)  iltoii^^ht  that  the  vidue  of  the  aMpinilor  must 
Mepetid  etuirely  on  the  jK)»iti«in  of  the  hydatid.  If  a  UirRe  part  of  the  cyst  is  uuLRide 
the  liversidwtnnoe,  the  iiKpinaor  nuiy  beuKed  with  adviiniii^e;  but  if  the  i-y»t  be  almost 

E'ied  in  liver  »uh»tani'e,  Dr.  Fag^e  (houglii  the  ixxwihle  suction  on  a  uy»t 
by  re>*iMenl  tiasuo  miiat  iiivulve  some  ritik  of  itelting  up  inflammatioQ. 
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4.  A  few  weeks  after  puncture  secondary  eiilargenjont  is  often  no- 
tlwd.  This  is  not  uiulesiriible  as  long  as  it  subsides,  which  it  usually 
will  do  gradually,  beingf  due  to  inflammation.  On  this  account  Dr. 
Faggc  advises  that  no  sucond  operation  on  a  hydatid  sliould  l)e  per- 
formed ^Yithin  twelve  months,  unk^ss  suppuration  i.s  present. 

5.  Leakage  after  puncture  may  l>e  shown  by  fluctuation,  more  or  less 
distinctj  in  the  flanks.  The  result  of  this  seems  to  have  been  variable. 
In  some  cases  it  has  been  absolutely  harmless,  aa  in  a  case  of  «Iw- 
trolytiis  of  mine  mentioned  below.  In  others  it  has  been  as  ocrtaink 
followed  by  fatal  peritonitis. 

6.  Cases  of  hydatids  treated  by  puncture  .should  be  watoheJ  for 
Bome  time  to  make  certain  that  the  cure  is  a  sound  one. 

7.  It  niUHt  not  bo  fur-^nttcn  in  operating  on  hydatids  that  the  sur- 
roundings are  of  truly  vital  importance,  and  tliat  sudden  death  has 
followed  an  operation  more  than  once.  Thus,  in  Mr.  Bryant's  case,* 
in  tapping  a  hydatid  cyst,  the  porL-il  vein  which  had  bft-n  piwhcd 
upwartJH  and  forwards  by  tiie  projection  of  tlie  cyst  on  the  uiuU-r  sur- 
face of  the  liver  was  transfixed.  Death  followed  in  five  minutes, sod 
was  thought  by  Dr,  Fagge  to  be  due  to  liydatid  fluid  being  sucked 
into  tlie  vein  as  the  trocar  was  withdrawn. 

A  Russian  case  was  published  ( Lond.  Miul.  Rccttrd,  liiSo.  p.  414)  in  \ 
which  the  pulse  suddenly  stoppeil  while  the  cyst,  which  had  been  ex- 
posed by  abdominal  section,  was  being  stitched  to  the  incision.  At 
the  post-mortem,  a  crumbled  eclunwoccus  had  made  its  way  into  the 
right  auricle,  and  a  fragment  of  one  into  the  right  division  of  the  pul- 
monary arter}',  by  an  opening  between  the  thinned  cyst  and  the 
inferior  vena  cava.t 

B.  Incision. — The  indications  for  this  in  preference  to  tapjdng  havej 
been  given  above  (p.  703).     It  may  be  perfornxed  in  one  or  iwo  stag* 
Surgeons  owe  their  knowledge  of  the  safety  of  the  one-«l(i;/i;.  tiieOntd  tn  MrJ 
Lawson  Tail.    The  operation    is  thus  performed:     The  part*  beinf^ 
cleansed  and  the  other  preliminary  steps  taken,  the  surgeon  makes  an 
incision  about  4  inches  long  over  the  most  prominent  part  of  the  swell- 
ing §  (previously  carefully  percussed ),  doAvn  to  the  peritoneum;  all, 

*  Clin  Soc.  Trniu.,  vol.  xi.  ]>.  230. 

t  Mr.  WilleU  (liril.  .^fril.  Jutini.,  November  13, 1886)  mentioned]  n  cn*e  in  whidi  k 
hrnl  tu  ur<{>inite  a  tiuulitriil  i^wflling  of  (lie  livRr.  He  used  an  ordiiiur^-e>iz«d  needill 
a»d  within  two  niitiutes  (tie  |>tt(ient  was  dead.  It  turned  out  to  be  a  c«se  of  niiilitruaa 
dUeose.  No  large  vein  lind  l>een  [irii-ked,  and  there  wa.s  no  liieiurtrrha}^.  Ttie  fan 
sudden  ayncope  .seeuie»l  iliie  m  tlic  innireswion  (uadeon  the  nervous  system  through  th 
aolar  plexus. 

X  The  0(>eration  by  one  stage  is  (rxlled  by  oorae  hepnlolomv. 

I  This  iiiciHion  should  Ltlwayn  be  made  in  front.  Kven  if  a  cvst  or  ah«>cc9M  «hov«  il 
greiile^t  |>oint  of  proiniuence  ihrotigli  ihe  ribs,  ii  should  not  be  0|>ened  here  if  ^niMJblf 
U  it  ia  difficult  to  en8t]re  .-ideqimte  dniinnge,  aiul  the  iurge  drainnge-lube  tireiifilf 
eully  causes  caries  of  (lie  cto.i<cly  itdjaL-eiit  ribs. 
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Jtemorrhage  is  next  arresttMl,  mvl  this  layer  carefully  slit  up.  Tin?  liver 
ig  now  recognized,  and  carboUztnl  i»ponge8  or  towels  (p.  655)  are  care* 
fully  packed  in  on  either  side  so  as  to  prevent  any  escape  uf  fluid  inlo 
ih*\  peritoneal  cavity. 

■  The  needle  of  an  aspirator  or  a  fine  trocar  is  tlien  thrust  in,  and  the 
existence  of  fluid  heneath  tiiUH  verifu'd.  As  the  needle  is  withdrawn 
the  liver  is  inciw.'d,and  a  linger  i|uickly  plu^s,  jind  then  enlarges  to  li 
inch,  the  0|>ening  made  by  the  knife.  Ihemurrha^'e,  if  free,  is  easily 
arrested  thus,  or  by  sponj^e- pressure.  Escape  uf  Huids  into  the  peri- 
toneal cavity  is  prevented  by  the  u.se  of  the  sponges  already  niieritloiieil, 
by  an  as-sistant  keeping  the  edges  of  the  wound  carefully  adjusted  to 
the  liver,  and,  lastly,  by  the  next  step,  which  consists  in  hooking  up 
the  opining  in  the  liver  with  the  finger  or  force[>s,  and  in  stiteliing  the 
edges  of  the  wound  in  the  liver  to  that  in  the  abdonien  with  a  contin- 
uous suture  of  carboltzed  silk.  In  inserting  this  care  must  be  taken  to 
unite  pcritoneutn  to  periti>neun»,  and  to  tiike  up  a  suflieiency  of  tissue 
by  inserting  the  needle  well  away  from  the  edges  of  the  wound.  As 
the  suture  is  inserted  the  sponges  must  be  gradually  withdrawn,  and 
if  the  fluid  escapes  very  freely  it  may  be  well  to  turn  the  patient  over 
on  his  side.  Any  scolices  which  are  within  reach  are  next  riuioved, 
and  if  the  cyst  is  firmly  stitched  and  the  patient's  conditi()n  good,  the 
contents  of  the  hydatid  may  be  cleared  out  with  sponges  on  holderg, 
aided  by  scoops.  All  handling  must  be  of  the  gentlest.  A  large  drain- 
age-tube is  then  inserted,  and  dry  sal  alembroth  or  iodoform  gauze 

Hressings  applied. 

Opfrfifiini  hy  Two  Stfifjcs. — This  operation,  based  on  the  readiness  with 
which  two  peritoneal  surfaces  adhere,  is  a  very  satisfactory  one,  being 
free  from  any  risks  of  escape  of  blood  or  other  lluiils  into  the  perito- 
neal cavity.  1  thus  performed  it  in  two  cases  of  hydatid  of  the  right 
lobe  under  tlie  care  of  my  colleagues  Dr.  Pye  Smith  and  Dr.  F.  Taylor. 
An  incision, 4  inches  long,  was  made  through  the  abdominal  wall,  about 
'2  inches  to  the  right  of  the  middle  line,  from  just  below  the  ribs  to  the 
level  of  the  umbilicus.  All  bleeding  being  carefully  stopped,  the  peri- 
toneum was  j)icked  up  and  slit  open.  The  liver,  recognizable  by  its 
characteristic  color,  was  at  once  seen  moving  with  respiration.  To 
make  certain  of  the  position  of  tlie  fiuid  a  fine  trocar  was  now  thrust 
in,  one  or  two  carbolized  sjmnges  being  tirst  inserted.  In  (»ue  ease, 
which  was  crammed  with  scolices,  very  little  fluid  escaped,  in  the  otlier, 

■n  acephalocyst,  the  fluid  spirted  out  under  the  high  pressure  not  un- 

T'requently  met  with.  After  8  ozs.  had  been  withdrawn,  any  leaking  was 
stopped  by  sponge-pressure,  the  parietal  peritoneum  was  stitched  to 

the  edges  of  the  wound  by  a  few  points  of  chromic  gut  suture,  the 
ponges  removed,  and  dry  gauze  dressings  firmly  bandaged  on  with  a 
good  deal  of  pressure  so  as  to  keep  the  abdominal  wall  as  far  as  pos- 

45 
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eible  in  contact  with  the  liver.*  On  the  third  day  the  operation  irw 
completed  by  incising  the  liver,  now  well  adherent,  and  inserting  a 
lurpe  <lriiinage-tube.  Both  cases  did  woll,  though  very  slowly.  One, 
a  woinaii,  thri'o  muiitlis  pregnant  ot  the  timo  of  the  operation,  went 
her  full  time  subsequently. 

C,  Electrolysis. — This  mode  of  treatment  was  use<l  hy  Dr.  Fnsge 
and  Mr.  Durhftm  in  eight  cases,  and  the  results  brought  Ix-fou'  the 
Medico-Cliirnr^^icul  Sctciety.f    Tlie  modus  operandi  here  is  uncertiiiti.iu 
in  puncture,  but  it  seems  jivobable  that  neither  the  electrolytic  nctiun 
nor  the  leakage  of  fluid  into  the  peritoneal  cavity,  hut  the  pnnctiire| 
alone  of  tlie  needk-  is  the  ei*sontiiil  element. J     This  being  so.  and  the  ] 
method  requiring  special  instrunienls,  it  hfls,  I   believe,  foUt'n  iiitoJ 
abeyance.     In  ouc  case,  a  patient  of  Dr.  Moxon's,  I  made  use  of  ihilj 
method  after  previous  tiipping  hud  fnihxl.     The  steps  taken  by  Dr.] 
Fagge  and   Mr.  Diirhmn   wert?  carefully   fi.>llowed.     Two  electrolyt 
needles  were  passed  into  the  most  proniinent  part  of  the  swellin 
about  2  inches  apart,  and  worn  then  attached  to  wires  both  connect* 
with  the  negative  pub'  of  a  galvanic  battery  often  cells.   A  nmistenc 
sponge  connected  with  the  positive  pole  was  placed  on  the  skin  at  ft 
little  distance.    The  current  was  passed  for  half  an  hour.     The  junc- 
tures were  then  closed  with  a  pad  of  gauze.     Indistinct  flvictuation 
could  be  made  out  in  the  flanks  during  the  next  forty-eight  hnurs. 
There  was  no  constitutional  di-sturbunce,  the  tumorsteadily  diminished 
in  size,  and  a  good  recovery  took  place. 


HEPATIC  ABSCESS.— HEPATOTOMY.S 

Ab  tapping  by  a  troear,  and  draining  the  abscess  by  the  cannt 
left  in,  OT  a  droinagc-tube  passed  thnjugh  the  cannula,  this  being  tlien 
withdrawn,  is  unsatisfactory,||  and  as  the  use  of  the  aspinitorherej 

*  One  cn<je  tinlged  <rat  the  riglit  lower  ribs  miiHi  markeillv.     For  rCTWftn*  nlm 
given,  I  [ircferred  LutiUuck  it  in  tlii!  fnmlnf  llie  ritthl  li_v{>orh<>ndrinnj.  On  ex|>'»iiii;l 
liver.  :i  liydnicele  Irouar  panst'd  throiigli    1^  inch  of  hepatic  lixsue  iK'fiire  fluid 
reaclu-*!.     Very  little  litemorrliage  follnwod  ijie  c<>inpl«tion  of  liie  necond  •lug*?  of  I 
opemtion. 

f   Traiut.,  vol.  liv,  p.  1. 

J  TliuB,  in  a  i-ase  of  Dr.  Plwyfiiir's,  related  in  the  appendix  lo  Dr.  Fiii(g«r'ii  y^lft, 
progressive  (Uminutioit,  niniovt  identical  to  ihut  noticed  after  electrolvsis, iblio«e4 
svciipiinctiire  only. 

{  This  lerm  in  iil»o  a[>plit'al*le  to  incisions  rif  the  liver  for  hydatids. 

II  Thus  (1)  the  oannulu  and  tube  mny  stjip  out.  (2)  The  drainage  is  ineSdcnU 
(3)  If  the  pu«  leak*  into  the  perilnuoa!  cavity,  it  does  fo  iint>een.  (4)  The  tr<H-«r  ni»» 
pnni-tiirc  imfxjrtant  ports.  Thus,  in  one  ciine  of  Mr.  K.  Thornton's  i  JAy/.  7'iwn  €ad_ 
Qas^  1883,  vol  i  p.  851),  the  onienlnni,  containing  large  veins,  lay  over  lli«  Jivw. 
Puncture  and  drainage  would  be  quite  inMifficienl  in  0]iite»  wliere  inoro  >i<.i^ 
abiceaa  existed. 
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lainly  exploratory  and  jiallhitive,  it  is  to  a  free  incision  that  we  must 
[look  for  a  permanent  cure.     This  may  be  employed  in  three  ways — 

1.  Direct  inc-ision  and  drainage,  when  tenderness,  a'denui.  and 
redness  make  it  probable  that  adhesions  exist.    This  needs  no  further 

f  comment. 

2.  Incitjion  and  drainage  by  nhdondnal  «ertion,  in  two  stages. 

3.  Incision  and  drainage  by  abdomintd  seetion,  at  one  sitting. 
The  methods  of  treating  an  hepatic  abscess  by  abdominal  seelion, 

wljether  in  one  or  two  .stages,  have  already  l>een  sixiken  of  at  p.  7W, 

I  under  the  heading  of  Hydatids.     They  have  the  following  advantages 
over  other  modes  of  treatment;  (a)  The  benefit  of  a  free  incision  and 
thorough  drainage ;  {h)  the  surgeon  can  see  what  f-tructures  he  is  deal- 
ing with  (see  la.«t  foot-note  on  p.  TOG) ;  (i*i  lilciding  from  the  liver  can 
lie  seen  and  arrested  ;  {d)  if  pus  escapes  intt)  the  jK-ritoneul  cavity  thia 
can  be  cleansed. 
Very  little  need  be  stiid  here  of  the  treatment  by  abdominal  section 
in  addition  to  that  already  written  at  p.  TW.     In  the  two-stage  method 
I      tlie  surgeon  will  open  the  peritoneal  cavity,  suture  the  parietal  peri- 
■ftoneum  to  the  edges  of  the  wound,  ini»ert  i«ome  gauze,  and  endeavor, 
l»y  well-adjusted  bandaging,  tu  keeji  the  abdonjinal  pnrietes  in  contact 
witii  the  liver,  o|»ening  the  abscess  an  or  after  the  third  <lay. 

I  In  tlje  method  by  direct  incinion,  a  free  incieiou  of  4  or  5  inches  is 
made,  and  the  position  of  the  pun  being  verllied  by  a  fine  trocar  or 
aspirator  needle,  some  soft  carbolized  sponges  (previously  counted) 
are  carefully  packed  around.  The  abscess  is  then  incised,  and  the 
opening  at  once  plugged,  and  freely  dilated  with  the  finger.  Any 
escape  of  pus  into  the  peritoneal  cavity  is  prevented  (1)  by  the  can>ful 
uponge-packing ;  (2)  by  the  finger  hooking  up  the  liver  against  the 
Wound;  (3)  by  an  assistant  keeping  steadily  t!ie  parietcs  again.'iit  the 
liver;  (4)  by  seizing  the  edges  <>f  the  liver  with  catch-forceps  and  so 

Ikeejang  them  again.«t  the  parietes.  Ilii'morrhnge  is  prevented  by  the 
above  forceps  or  sponge-pressiire.  When  the  abscess  is  empty,*  its 
opening  is  plugged  with  a  sponge,  and  the  liver  and  the  pariete-s  being 
'  still  kept  accurately  together,  the  sponges  tirst  inserted  are  removed, + 
and  the  edges  of  the  liver  wound  stil<!hed  with  carh<;ilized  silk  passed 
with  curved  needles  on  a  holder,  to  the  edgea  of  the  abdomiual  inci- 


I 


•  Mr.  Qreig  Smith  [AMom,  Surg.,  p.  527)  advinea  that,  if  the  ahHccss  does  not 
cin|ity  it-eIC  reaililv,  u  htt'ge  tuhe  lyin«  in  cm-bolic  Jutioii  may  lie  piiK-lie*!  al  Nil-  enti, 
flnd  when  plsioeti  at  lli«  button)  of  lite  ali»<€e^  will  net  na  a  Hi|ihuii.  lie  iilHodmws 
atlentiiin  tn  the  need  of  exploring  the  RlMw.'CKfi  cavity  for  «ignx  of  h  Heoimd  nt)Kce«>i,  nml, 
if  this  lie  foiaid,  opening  it  with  die  linger  or  dressing-forceps.  All  tJianipnltitiottH 
DOW  luuHi  lie  of  (he  gent  lent  for  feiir  uf  ha-niorrhtige. 

t  If  any  pus  or  bh>o<l  ha»  e»<.a|i*ii  into  the  peritoneal  cavity  ihiif  naist  1>e  now 
cleaiucd. 
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sion,  caro  being  taken  to  keep  peritoneal  surfaces  well  in  contiict.  If 
the  pus  is  fetid,  the  abscess  cavity  should  be  well  irrigated  with  a 
•lilute  antiseptic  lotion.  A  consifloraltle  thickness  of  dry  gauze  «lres 
in.us  will  he  needed  at  first,  easily  renewed  by  ineana  of  a  many-tailt 
bandage. 

TAPPING  AND  INCISING  THE  GALL-BLADDER.— CHO- 
LEOYSTOTO MY. -REMOVAL  OF  BILIARY  OALCUU. 

Indications.— Til 0  jutitHiabilily  of,  and  the  indit^ations  for,  the 
ahovu  operations  maj'  be  considered  together,  dependinjr  ^i-^  '^"-v 
usually  do  upon  the  presence  and  effects  of  biliary  calculi. 

1.  Gall-stones.*     Whtn  previous  treatment  has  failed  to  rtJitvc  thi^ 
patient  fioni  repeated  (.rippling  attacks  of  biliary  colic  and  iauu-li 
when  the  hepatic  or  common  duct  is  blocked. 

2.  Drop.yy  and  euijiyema  of  the  gall-bladder.t     Thi.s  is  u.«*u.illy  di 
to  inipaition  of  cnlcuU,  the  bile  gradually  losing  its  coloring  matt 
and  becoming  more  and  more  mucoid  and  watery,  and  the  increased 
teuiiion  gradually  cau.>4ing  suppuration. 

y.  Olistruction  in  the  common  duct.  The  most  likely  cause  of  this 
for  the  surgeon  to  tleal  with  is  u  calculus.  Very  grave  results,  if  this 
block  be  uivrelieved,  arc,  jaundice  and  choliemia  (vide infra), 

4.  Certain  cases  of  injiu-y  to  the  gall-bladder.  Such  are,  wounds, 
rupture,  if  any  coexisting  lesion  ia  not  going  to  be  fatal,  and  bursting 
of  an  empyema  of  the  gall-bladder. 

The  follomng  indications  for  operation  are  given  by  Mr.  Greig 
Smith  :t 


♦  Mr.  Tail  {Lawet,  1885,  %-ol.  ii.  jip.  239,  424)  di»ji|«8,  fijr  prNClical  piir{Miitt»,  g«lJ- 
Btonc*!  into  two  t'luaaes — (I)  tbe  solitury  ;  (2)  the  niinieiou<t.  The  fiirnivr  arv  wlcjooi 
more  tlian  two  or  tliree  in  nuiuber,  and  often  uf  coiisideriihle  aitte.  Tli4?y  iirc  linhlr  uj 
be  «Muglit  in  llie  cyslic  ditcl,  to  give  sytnplonjs  tif  blocking  it,  together  wiili  dixivii-uMi 
oi  ilie  gidl-bliwlder,  Imt  no  jinnidice,  ns  the  bile,  preveiiu.il  Cnim  entering  the  iJiiH- 
bladder,  flows  constnnllj  into  (be  dixxleniim.  The  KnII-bhidder  i:i  easily  <i|iene<l,  l»ii 
the  reinovnl  of  the  cak-idiw  from  the  duet  mnv  be  very  dilBcnll.  In  the  Kvcond  i'l(i><* 
ueveial  luiiidreds  of  cnleiiii  m;iy  be  preuent.  A«  thtse  from  their  site  tiatmily  lulaiit 
of  u  How  of  bile  piiHt  Ihem,  j:iiiiidice  is  seldom  oeen,  and  tJie  dt«leiiMun  o(  the  gatl- 
blu<lder  is  intermitlenl.  The  ojjeration  herediflen*  tv>nHidenvbly.  .\i«  the  gnil- bladder 
is  ntjt  distended,  the  diagnosis  is  more  niie«rtiiiu,  nnd,  wiien  the  abddinen  in  o|>efH«l, 
the  gnll-blndder  is  less  eojiilj  found.  Care  ntiiist  be  taken  lli.-tl  no  6toac»  mn  itltl 
behind. 

t  As  the  diagnosis  of  gull-bliidder  swelling  is  not  nlwnvB  emj,  U  will  b«  well  Id 
retiieniber  the  direction  in  which  the  gall-bl:»dder  enlsrKc*.    .\cconling  tu  >lr.  Taylnci 
( Bill.  Med,  Joitrn  ,  ]  88.5,  vol.  i.  p.  737),  this  in  in  a  line  drawn  (nmi  the  lip  ol  the  njrht 
tenth  earlilHge  to  the  oppwileside  of  the  ftitdoiuen,  crowing  the  middle  line  jiMibtlui 
Ihe  unilnlicus. 

I  Abdomin^  Surgery,  p.  541. 
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"  In  every  case  of  wound  or  perfornlion  of  tlie  gall-blMclder  operation 
ought  at  once  to  be  performt'd.  Operation  gives  the  tmly  chance  of 
recovery.  In  every  eat^e  of  enipyrnin  of  tlie  ffull-bluikler  uporation  is 
indicated.  Aspiration  is  only  a  tcinpiirary  measure,  aiul  it  is  by  no 
means  free  from  danj;er. 

"  In  every  case  of  dropsy  of  the  ijalbbludder,  operation  is  indiciitod. 
Aspiration  may  do  no  harm,  and  it  may  detect  tli<e  presence  of  stone. 
fiut  it  in  useless  towards  the  removal  of  stone,  and,  gonerally,  it  hae 
no  beneficial  effect  on  the  disease. 

"  In  cases  of  cholelithiasie,  the  indications  to  operate  must  be  guided 
hy  tJ)e  effecta  produced  by  tlie  disease.     The  dan^eions  sequences  of 

I  gall-stones  are  frequently  recurrinj;  attacks*  of  hepatic  eolic,  which 

I  wear  oat  the  pi^jtient's  8lreng:th ;  jaundice,  jiroeeeding  to  dangerous 
choln'mia,  and  suppuration  in  the  gall-bladder.  The  indication  in 
each  instance  it*  .atrengtiiened  by  the  presexiee  of  an  enlarged  gall- 
bladder. 

No  general  rule  can  be  laid  down  as  to  the  weight  of  the  indication 

rising  from  hepatic  <xilic.     After  mouths  or  yesirs  of  intense  suffering, 

tnany  patients  get  well,  and  remain  so.    On  the  other  hand,  a  p.itienf'g 

[life  may  be  rendered  miserable,  or  his  active  existence  as  a  bread- 

I  dinner  may  be  cut  short,  by  persiptcntly  roeurring  attacks  of  hepatic 
colic.  A  time  then  comee  when  ]aitient  and  surgeon  b<:tth  ujiree  that 
it  is  projier  t^)  interfere.     In  all  pueh  cases  the  patient's  desires  must 

I  have  great  influence  with  the  surgeon. 

"  In  Ciises  of  persistent  obstructive  jaundice,  nprration  is,  at  tlR-  s-ame 

[time,  indieated  and  contra-indicated.     Chohemin.  not  only  a^  M'eaken- 

(ing  and  depressing  the  patient,  but  also  as  jureiliKposing  to  bleeding,* 
18  an  unfavorable  element.  In  only  seven  of  Munf-er  and  Keen's 
thirty-five  casee  of  choleeyf^tofomy  was  jnundicet  present,  and  five  of 

!  these  died — h.nlf  of  the  whole  mortality.  That  the  jsumdice  had  much 
to  do  with  this  exceflsive  death-rate  there  can  l>e  no  dispute.     Thiij 

[Suggests  early  operation,  Ix-fore  Ll>e  patient's  c/>nditioJi  ii*  lowered  by 

^chola-mia. 

Where  evidences  of  suppuratvoti  aj)^H-ar  in  eholelithia^is,  operation 

'is  to  be  urged.     Every  day  that  passes  brings  increase  of  danger. 

♦  Dr  Mtw^erand  Dr.  Keen  (Anur.Jmtnt.  Ued.'Sri^ Oelo\ier,l8Si]  stHt«  thul  wliere 

tiKi^r-continiied  jatiiMlice  hu  dMorganieed  tho  Ulood  there  i»  &  ninrkeil   hteiuorrliaju^ie 

lendeiu-y. 

^m      t  Mr,  Toil  (/or.  tttpra  eU\  tnivinp  met  wttti  no  fiislory  of  j«tinilit«  in  fifttjen  (■««««  of 

^"  choIeeyi*l«tnmy,  thus  explains  ilo  absence.    Tlie  cnmrnon  duct  is  not  bu  lung  as  the 

bookfi  My  (vie,  3  inches),  und  it  is* more  «»«iily  ditiite<l  ihiin  the  cyttlic.    A  8tone  |)a»ting 

»tlimnph  ihe  unyiefdinp  cv«licdiK't  onuses  jjrenl  i'S'<'ny,  tint  no  jaritidice.  A»  8onn  as 
it  enters  the  wimnion  diu'f,  the  wtvtJe  excretinff  fur(>e  ai  the  liver  <-'(»riie«  into  pliiy,  no 
Ihai  its  pnsxBge  is  mure  rft|)i(l  :iiid  \f\\e«  noi'une  for  JitundJce,  vtiicb  only  {trcuri  with 
long  obstructiuQ  u(  ihe  aMnnim  diicL 
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"  In  coses  of  obstruction  of  the  common  or  the  hepatic  dact,  phol^ 
cystotomy  may  simply  prevent  death  by  permitting  escape  of  the 
biliary  ])oison.*  Patients  can  live  without  encape  of  bile  into  the 
intestines.  But  Tait  has  sliown  us  how  a  stone  in  the  common  liuct 
can  be  crushed,  so  that  even  in  these  cases  cure  may  be  effected. 

"  In  cases  of  obgtruction  of  the  cystic  duct,  operation  in  the  majority 
of  oases  will  not  only  relieve  pain,  remove  danger  of  Buppuratinn  in 
the  gall-bladder,  but  will  also,  in  all  probability,  bring  about  complete 
cure." 

Operations. — Tapping  and  incising  the  gall-bladder,  and  removal 
of  calculi  may  be  n^nsidered  toT;ether.  It  may  be  stated  at  nnce  thai 
aspiration  by  itself  should  not  be  practiced.  It  i.-*  attended  with  much 
danger,t  and  the  information  given  in  dtjubtful  cases  can  be  mow 
safely  given  by  a  small  exploratory  abdominal  incision. 

The  operation  of  cholecystolomy  is  usually  i>erformed  in  one  stugi' 
The  abdomen  having  been  cleansed  f  p.  581%  the  parts  relaxed,  one  d1 
the  ftdlowing  incisions?  is  made  use  of.    The  best  one  is  a  vertical  one, 
8  to  4  itu'lies  long,  either  over  the  fundus  if  tlie  tiunor  is  prontinen 
or  straight  down  from  the  tip  of  the  cartilage  of  the  tenth  rib,  or  oi 
in  the  right  linea  seirilunaris  ;  finally,  in  the  case  of  those  large  nni 
doubtl'ul  swellings,  due  to  (listendod  gall-bladder,  the  incision  shoul 
be  made  in  the  linea  alba.   The  peritonetim  l>eing  reached,  any  vesst 
which  have  been  closed  with  Spencer  Wells'  forcejjs  are  secured  wi 
chromic  gut.     The  peritoneum  is  then  picked  up  and  oi»enetl,  and 
index  finger  introduced  to  fet4  for  the  gall-bladiler,  to  which  calo 
are  often  a  guide.     If  tl>ere  is  difficulty  in  this  stage,  the  liver  ed, 
should  be  used  as  a  guide.J    Some  trouble  may  he  given  now  by  th4 


i 


*  Ait  in  en*ea  wlicre  the  mischiel  is  not  due  to  impacted  calculi,  but  to  Mtrasia,  ( 

after  ulceraiion, 

t  'fliiw  in  two  ca««s  (qu<>(e«l  Ity  Mr.  (Jreig  Smith),  in  otie  of  which  Dr.  Harli 
<Mpl«)r«(i  wiih  n  fine  jv«[iintHir-nt;e<lk',  nfier  a  ftttort  interval,  ihe  |u«tici>[  di«»l  wi 
enteritix  nnd  perilonilis.  In  u  ca'<e  of  Dr.  Keeii'M  not  a  little  hietnorrliu;;;**  and  ccH 
siilffiilile  liR-ril  pt^ritotntJH  rolh»WH(l  lt»e  use  of  a  liyiKKlerniic  syringe.  Fiinliernvitr 
the  utility  nf  lUia  step  ia  iluuhlfitl,  fnr  the  |>nint  nf  the  nee<llc  may  eiisily  mitn  the  st 
Mr.  iireig  Smiih  efin«lerons  this  Btep, .ind  Mr.  Mere<iith  {J)iei.<)f  Satg.,  rol,  i.  p. 
c<jiiKi(K-i:^  it  "  not  altiigellifr  devi>id  of  rii>k."  L)ii  the  other  hand,  Mr.  Morrix  He<Mi»  I 
cuiwidw  il  »>nfe,  and  rjiKUes  a  eiwe  of  Dr.  Dixon's  ( Pr<«cl.,  April,  1876),  in  which  it 
gull  bl«dd«f  wiiR  t»p(>eil  five  timex  with  great  relief  in  a  ca-ie  of  oliotnii-lionof  til 
cinunitin  duct  with  cancer,  a  tola!  ofSTi  o**.  being  withdrawn  with  the  itHpirntor. 

I  In  one  ra.se  of  Dr.  Piirkes's  ( Trann.  Anwr  Surg.  Atntoc.,  vol.  iv.  p.  2S>9 1.  in  whic 
there  lihd  lieen  a  two-years'  liislory  of  biliary  colic,  "  the  m(»si  cnreriil  and  •lilig< 
search  fuiled  to  fiml  liie  giiU-hladder,  the  proper  location  of  wliieit  wnAptaiidy  oiitliiti 
•ad  fell  wiifc.  the  finger,  with  reference  to  the  tnrasverKe  fissure  »nd  lii^nmenL,  »howii! 
the  entire  nlwence  uf  the  gall  cysi ;  but  close  to,  nnd  piirtly  encroaching  u)kn<i, 
Irnimverse  tiHsure  wtm  found  an  elevated,  rettisting  tumor,  the  ez:Ki.  nature  uf  wbta 
cuhUI   not   b«  deteruiineil^  but    pruhabiy   conioining   hiliar/  concr«l>oas."     It 
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intestines  concealing  the  pall-bladtk'r,  or  by  the  liver,  if  enlarged,  de- 
ecendinjr  with  rcBpiratiau  ami  requiring  to  be  pushed  uj).  The 
intestines  must  be  kept  out  of  the  way  by  the  use  of  cfirholijied  s^ftonges 
or  a  towel  ( p.  655).  \\'lien  tin-  pdl-bbickk'r  is  found,  the  next  tlung 
is  to  bring  it  into  the  wound.*  If  tliis  enn  bo  t'tTrctt'd,  any  fluid  con- 
tfHtts  lire  withdrawn  with  the  aspirator  to  diminish  the  size  of  the 
lling.  The  punetiirc  l>eing  enlarged,!  ^  finger  is  inserted  to  feel 
for  ealculi.  Any  that  are  well  in  rcsieh  are  removed  liy  sujhII  scoops 
or  furcep8,J  while  escape  of  any  fluids  into  the  peritoneal  cavity  ia 
prevented  by  the  careful  packing  of  carlxvlixed  sponges  or  towels,  and 
}»y  nn  assistant  keeping  the  erlgts  uf  tin-  wound  in  the  abdomen  and 
gall-bladder  can-fuily  t<tgeth«;r.  Hefore  cxtractiun  of  any  diilicult 
Citlculi  18  attempted,  the  edges  of  the  gall-liladder  should  be  sutured 
to  those  of  the  abilorninal  wound  with  a  continuous  suture  of  car- 
boli/A'd  silk,  or  witli  siparat*?  ones  ;il  sliort  intcrvabx,  and  intervening 
ones  of  horsehair  or  lishing  gut  The  parietid  peritoneuiii  must  be 
carefully  taken  U]i.  nnd  the  sutures  pas!»ed  at  a  sufKcient  flistance  from 
the  edges  uf  ttie  g:dMdadder  and  the  incision  in  the  abdofuinid  wall 
to  ensure  a  good  liold.  Tlie  sutures  should  pass  through  any  Ideeding 
points  in  the  cut  gall-liladder,  and,  as  tlie  stitclies  are  inserted,  the 
Bponges  are  withdrawn.  A  drainage-tube  is  then  inserted  and  the 
dreHsiiigs  applied.    These  nuiy  re<^uire  frequent  changing  at  first. 

Some  surgeons  have  preferred  to  open  the  gall-bladder  by  two 
etafteg,  exposing  it  first  and  suturing  it  cnreiuHy  to  the  edgi-s  of  the 
woun<l,  closing  the  angles  of  this  exactly,  and  ojxining  the  gall-bladder 
a  few  dayt?  later. 

A  few  points  still  require  attention.  The  difficulty  of  finding  the 
gall-l>hid«ler  and  of  getting  it  up  into  the  wound  has  V>een  already  re- 
ferred t«).  In  tine  case,  in  wliich  l>r.  Parkes  (/<x*.  nuitradt.)  met  with 
this  latter  difficulty,  owing  to  the  thickening  an<l  matting  of  the  gall- 
bladder, heiletaehed  gome  of  its  adhesions  to  the  liver  and  pa.'^sed  a 
silk  suture  through  opjK>eite*  sides  of  the  tidckenetl  fundus,  as  far  from 
eiieh  other  as  possible.  The  gidl-bladder  whs  then  opened  by  cutting 
between  the  sutures,  and  forty-three  stones  removed.  The  ojiening 
in  the  gall-bladder  was  then  closed,  leaving  an  orifice  at  the  tip  tt>  in- 
to© iMKir  the  Imfkc  blninlvwixeln  lo  aJiiiit  of  any  itiltrferetu'e  "witti  it  PoH-marlem 
ei4iminali(m  revealed  reriinlns  of  die  slinmkcn  pnll-lilinMer,  1«U  wilh  no  sign  of  l)ile  in 
it      A  gallflniie  lay  at  (he  jiiiicdod  oT  ihe  iu>|iatic  aitd  <?iimn)cii\  dncla. 

*  Mr.  Tait  Hraws  up  the  fiiiKhiK  df  ilie  hhwhJer  intotlie  wniin(.t  cantioiit-ly  wilh  a  jmir 
of  forc«|«.  (jreiU  care  miiKt  Ij«  laken  not  tn  ritpliire  s  hlaitder  much  dielenited,  or  to 
CttUM  Kl(iii(;liin|^. 

t  The  esca|>e  of  l>ile  inlu  the  iieridineal  cnvilv  in  jireveiile<l  hy  [inckin)^  sjMinges 
(previiuitily  c"<»iinte<l  around  ihe  gnll  lihwhU'r,  niid  hoUling  one  under  il  in  r^hiiiip 
forrep. 

X  Several  special  forma  have  been  Invented  by  Mr.  Tail. 
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sert  a  large  drninage-tube,  pome  of  the  highest  suturee  being 
through  the  abdominal  wall. 

Extraction  of  all  the  calculi  is  often  most  difficult,  especially  of  anj 
very  far  down  in  the  cyrtic  duct,  or  of  such  a  one  as  Mr.  Tait  thi 
describes  (Lancet,  Aujjust  29,  1.S85).    The  stone  was  probably  |ifs 
Bhupod,  and  impacted  at  the  orifice  of  the  duct-     "  From  thr  hm 
narrow,  funnel-like  cavity  in  which   it  wjis  lodged,  and  from 
mobility  of  the  bladder,  it  was  very  difficult  to  seize,  and,  when  at ' 
I  did  gft  hold  of  it,  I  foun<l  it  adherent  to  the  mucous  f»urfaoe.   I 
then  to  consider  tlie  extreme  likelihood  that  in  removing  thiu  impacted 
etone  I  mij:bt  tear  the  walls  to  which  it  was  attached,  and  thue  c«wj 
tiainly  kill  my  patient.    I  therefore  perfonned  a  very  careful  and  pr 
tractetl  lithotrity,  chiiipinj:  little  frapmcnts  off  the  stone  rfj;ulurly 
over  its  exposed  surface,  till  1  had  the  sntisfaction  of  lifliug  out  it 
nucleup.    1  then  parsed  the  blade  of  a  fine  pair  of  forcejte  on  «;ii<:h  mi 
of  it,  and  by  a  pentle  squeeze  broke  up  the  remainder."    FrwjuMi 
washings  out  were  tlien  employed.    ^Vhilc  forcej)?  are  tbu?  used, 
forefinger  is  placed  over  the  stone  to  guard  the  parts  from  undue 
lence,  an<l  to  dislodge  any  fragments. 

In  another  case  of  a  stone  which  he  could  neither  extract  with  (a 
ceps  nor  dislodge,  the  same  surgeon  very  ingeniously  cruMhed  the  si 
in  iiltu  by  m«'an8  of  carefully  padded  forceps  applied  outride  the  do 
walls,  and  then  dislodged  the  fragments  by  finger- pressure. 

The  resulting  biliary  fistula  will  probably  close  in  a  few  weeb 
the  ducts  are  now  pervious.*    Through  it  further  att^m|»tii  DuyVtj 
made  to  get  rid  of  any  remaining  calculi.t   1  f  the  woimd.  after  closing 
breaks  open  and  discharges  muoue,  a  stone  is  probably  left  behind i 
the  pall-hladder. 

While  primary  closure  of  the  gall-bladder  has  been  8ucc«.*ssful  in  c1 
few  cases,  it  is  not  so  safe  a  method,  and  involves  the  risk  of  leavinj] 
one  or  more  Ptoncs  behind. 

DiflBculties  of  the  Operation. 

1.  In  this  class  of  patients  the  anaesthetic  may  be  taken  badly. 

2.  A  very  large  amount  of  fat,  and  thus  a  very  deep  wound. 

3.  Crowding  up  of  the  intestines. 

4.  The  gall-bladder  maybe  much  thickened  and  tied  down,  Ihw 
diflifult  tt)  find  and  impossible  to  bring  up  into  the  wound. 


*  Dr.  Parke«  [Amur.  Joum.  M«d.  Set.,  July,  ISS'S),  in  one  csuw.  in  whirh  s 
•fter  the  cholecyBtntomy  there  whu  no  evident-e  of  bile  entering  the  int««iinr. 
Iftted  n  »lv<i\  Muund  (No,  11 ),  guided  by  a  finger  in  lli«  periloneiil  chtiIv,  ihnmfit  tit 
coRiiiion  iliict,  into  the  iivtestinc. 

t  Mr.  G.  Smith  ilnr.  mifrm  til.,  p.  A 19)  reni.-irks  thai,  if  the  ^))ll*blHd>lt»r  is  iwibeRvi 
to  iheulMloininal  wsIIh,  niiy  Hlunes  wliich  may  Niib<ie<}iiently  form  cnn  t>e  Eofel? 
througii  the  old  scar. 
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o.  Tlie  pall-blad<ler  may  be  niiieli  shrunken,  a  smooth  hard  tumor 
Mng  nil  tliut  is  felt  in  its  situation  * 

6.  A  stone  may  be  inipocted  vury  far  buck. 

7.  An  enormous  number  of  snudl  stones. 

CHOLECYSTECTOMY. 
Extir))ation   of  the  gall-bladder  was  performed  in  five  caRes  by 

T^an •ion beck,  four  being  Pucocssful,  and  one  fiit^d  from   ulceration  of 

tlie  bile  duct  brought  about  by  nn  undetected  calculus.  Mr.  Greig 
>mitli    thus   writes   of  the  operation  :     "  The   indications  given  by 

[Lan^renbcck  are  drojipy,  chnlcliTbia.sis,  and  empyema.  These  indiea- 
ions  are  probably  too  broad.  I  i?bould  limit  the  indications  to  tw<i — ( 1) 
rhere  the  bladder,  containing  one  or  more  calculi,  is  so  contracted 
lat  its  fundus  cannot  be  sutured  to  the  parietes  witliout  tearing  its 
rails;  (2)  where  there  lias  been  perforation  after  ulceration  antl  em- 
pyema, and  the  tis.«ues  are  po  thin  or  f*o  nuicli  infhunefi  that  they  will 
jot  bear  suturing.  The  operation  need  not  be  dillicult.  Separation 
rom  the  liver  is  begun  at  the  fundus  and  carried  down  to  the  cystic 
fduct.  This  is  divided  betwfen  two  ligatures,  and  the  bladder  n-moved. 
suture  psissing  througli  the  outer  coats  will  more  thoroughly  close 

the  di\'ided  end  of  the  duct^  The  incision  will  be  at  least  li  inch 
Miger  than  in  ch<decystotomy  ;  if  additinnal  roont  is  wanted,  Cour- 

IToisier's  plan  of  dividing  trans\'ersely  the  muscles  a  little  btdow  the 

tibfl  may  be  adopted.  If  the  bladder  ia  intimately  attached  to  the 
iver,  a  pood  deal  til  ha-morrhasie  mny  be  expected;    most  of  the 

>leeding  may  be  checked  by  tbrcipressure,  but  a  few  ligatures  may  be 
illeil  for.  During  the  operation,  the  edge  of  the  liver  is  pulled  up- 
rards  by  a  retractor,  and  the  area  of  operation  is  isolated  by  means 

)f  sponges." 


CHAPTER  X. 

OPERATIONS  ON  THE  OVARY, 

►VARIOTOMY.-REMOVAL  OF  THE  UTERINE  APPEN- 
DAGES. 

OVARIOTOMY. 
One  or  two  practical  points  will  be  alluded  to  before  the  opera- 
tion itself  is  described. 

♦  In  one  case,  publinfieiJ  bv  Dr.  Ke«n  (Phitad.  Med.  'Rrnen,  November  14,  1885; 
«.  of  Surg.,  Jarmary,  ISSfll,  llie  unll-Uliidrler  Ueinj;  diKplii<HHl.  (lip  (ItiiMleniim  was 
>pene<J  hy  miHiake,  nrril  «i]Oir«J.  The  >((ill-r>];t*l<]er  was  finullv  t'oiitj*!  f:ir  [msteriur  to 
if.  proper  xile.  niiieli  slimnkt'ii,  iirjfl  clnsiely  mnlrmUwl  nvprtwoffiill-utont'^t.  Tlie|i:ilienl 
Jied,  fifleon  lionra  after  tin*  rcinovu]  of  theSf,  friini  slun-k  and  ii  "inall  umaunt  of  nfter- 
ifPDiorrlinge,  preiininnbly  fram  vemelK  injiirb<l  iiv  lifting  lo  the  mirface  the  mnsn  in 
rkich  the  MoneH  wi^re  situated. 
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Quedion  of  Ad  hesnons.— If  there  is  free  mobility  of  the  cyst  from  side 
to  side,  there  are  no  parietal  adhesions.  In  testiag  Ihia,  hoth  hand* 
should  he  employed.  Docs  the  tumor  descend  with  a  dwp  ins[iira- 
tion  ?  Here  a  good  light  and  careful  percusiiion  are  neeth'd.  THpsk' 
raovetnents  are  seen  best  whin  the  surface  of  the  cyst  is  uneven. 
Presence  of  intestine  in  front  of  the  cyst  can  be  made  out  by  cnffful 
palpation  and  percussion.  The  history  of  pain  (pointinp  to  attack* 
of  local  peritonitis)  and  any  pnnHous  lappings,  together  with  lliciw 
and  duration  of  the  tumor,  will  alst*  help  in  deciding  as  to  adhesions. 
But  it  is  often  imposisible,  before  the  abdomen  ie  opened,  to  say 
whether  the  ojieratjon  will  lie  easy  or  no. 

Bali:  (ij  Opcnt(i<tn. — If  the  patient  ilelVrs  this,  she  should  be  warned 
of  the  importance  of  an  early  one.  The  certainty  of  incrensinp  »d-.| 
hesions  and  difTn^ulty,  the  ^'router  annoyance  of  the  tumor  (es}K.'ci.illy 
in  unmarried  women ),  the  attacks  of  peribmitis  with  their  piiiu.tbe 
risk  of  twisted  pedicle  and  its  results,  must  all  be  remembercrl.  'Hio 
patient  must  deride  between  living  a  year  or  two  with  the  above  rifb 
before  her  and  the  growing  misery  of  the  tumor,  and  subuiiuin^  f 
an  operation  tlic  risks  of  wliich  are  but  small,  nowadays,  m  i" 
average  case  Avhich  is  taken  early. 

The  condition  of  the  risccro,  kidneys,  lungs,  etc.,  the  habits  of  tlu  fw* 
tioit,  her  amenability,  her  digeiflive,  p^mern,  mu.'st  all  be  considered. 

The  amimnt  of  itkiU  of  the  mrgeofi,  though  a  delicate  matter,  raiwt  ool 
be  left,  without  mention.     No  one  should  operate  on  the^e  casesfbol 
has  not  had  good  opjinrtunities  of  seeing  others  operate  frtKiuontly, ' 
and  no  one  should  undertake  a  ciujc  whose  ovariotomies  arc  at  ili< 
most,  likely  to  be  but  two  or  three  in  his  lifetime. 

Preparation  of  the  Patient. — For  a  week  liefore,  the  pativutj 
sliould  be  kept  quiet,  have  a  gentle  ajierient  every  other  night,  and  l 
bath  once  in  the  twenty  four  hours.    The  solids  of  the  diet  should  Ix 
somewhat  restricted,  and  all    the    food    t^iken   easily  digesle<l  an^ 
nutritious.    Suilicient   fluids  should  be  given  to  ensure  a  htultliy 
clearing  out  of  the  kidneys,  a  little  sound  spirit,  well  diluted.  In"!!*! 
as  suitiible  as  any  stimulant.     If  needful,  one  of  the  suit*  of  litlul 
may  be  given  three  times  a  day.    On  the  morning  of  the  oijentlio 
an  enema  should  be  given,  a  light  breakfast  taken  early,  and  ma 
good  beef-tea  or  soup  about  11  if  the  operation  take«  place  alnml 
P.M.    When  the  patient,  wurmly  clad,  especially  as  to  her  cxtretaitie 
comes  in  to  take  the  aniosthetic,  only  two  or  three  faces  tlwt 
familiar  to  her  sliould  be  present.     It  is  best  to  begin  with  chlot 
form,  but  ether  should  always  be  at  hand  to  go  on  with,  save  in  Uw 
casea  where  the  condition  of  the  lungs  is  against  this  course.     W'h 
tlie  patient  is  uufb-r  the  luuesthetic,  a  catheter  should  always 
passed,  but  not  ity  the  operator  or  any  of  his  immediate  assislnnt&j 
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Preparation  of  Instruments,  etc. — The  rooTu,  whicli  ha^  l>een 
[tborouglily  cleansed  and  not  rendered  too  comfortless  for  the  sake  of 
ventilation,  etc.,  slifnild  have  a  tfrnpenitun;-  of  aluiut  Ho".     A  pood 
light,  and  one  likely  to  last,  should  he  secureil.     The  tahlc  should  he 
Isufficiendy  hiph  to  save  the  operator  stooping,  and  only  just  wide 
lenoufrh    to  hold   the  patient  f;omfortnhly.      A   dozen   new   Turkey 
[eponpes,  chosen  for  their  even  softness  of  texture, should  he  thus  pri- 
jared;*    All  tlie  sand  is  got  out  of  them  hy  beating  them  over  u 
sheet  or  a  towel,  a  process  which  requires  to  l>e  repented  again  and 
jagain  by  trusty  hands.     When  they  are  really  sandles.'*,  tliey  should 
[l)e  placed  in  carbolic  acid  solution  (1  in  20^  and  to  he  kept  renewed), 
ind  in  a  solution  of  1   in  40  for  a  few  hours  before  the  operation. 
iDuring  this  they  should  be  cleansed  in  a  solution  of  the  same  strength. 
One  or  two  flat  ones  should  be  provided,  not,  n.s  is  often  the  cane,  too 
large.     A  few  small  sponges  fit  for  use  on  holders  should  Ix.-  proviiled, 
leave  no  excuse  for  the  dividing  of  sponges  during  the  operation,  a 
course  to  be  unhesitatingly  condemned.     The  number  of  the  sponges 
I      should  lie  accurately  known. 

^b     The  following  should  be  in  readiness  :  Two  scalpels  ;  blunt-pointed 

Bl>istoury  ;  steel  director;  Key's  director;  at  least  six  pairs  uf  Spencer 

B'Wells'  forceps  ;  omentum  elamp-forceps  ;  cyst-forceps  ;  Spencer  \^'ellr*' 

vulsellum-trocarf  and  tubing;  Munt-pointcd  scissors;  needlet*,  both 

I  twelve  straight,  two  being  threaried  on  each  suture  of  stout  silk  for 
closing  the  abdoniinal  wounrl,  and  fine  ones,  botli  straight  and 
curved,  fur  underrunning  any  bleeding  point  or  introducing  line 
Buturcs  if  any  of  ihe  conlenti!  of  the  alKlouien  are  unavoidiibly  in- 
jured ;  two  aneurism-needles  ;  plenty  of  .silk  and  chromic-gut  ligatures 
of  varying  sizes,  and  the  material  carefully  prepared,  including  some 
stout  enough  for  the  pedicle  ;  two  7»Aire.  of  di8secting-forcep.s ;  a  prol»e  ; 
[dressing-forceps;  drainage-tubes,  both  glass  and  rubl)er;  Paiiuelin's 
[cautery  ;  some  solid  perehloride  of  iron  ;  abunrhmce  of  carbolic  and 
|boracic  acid  lotion;  a  foot-pan  to  stand  under  the  table;  another  to 
rash  the  sponges  in ;  a  carbolic  spray  ;  a  laryngeal  nnrror.  The  in- 
struments should  stnufl,  in  two  trays  or  pie-dishen,  by  the  window  close 
}ii)  the  operator's  right  hand  ;  tlie  ligatures  and  sutures  should  be  in 
[Beparate  porringers,  all  covered  with  carbolic  acid  ( 1  in  40). 

In  ntlditinn  to  the  anirsthetist,  three  assistants  should  be  present — 
[one  to  tie  off  vessels,  etc.,  as  they  are  tnken  up,  help  with  the  tumor, 

'  *  Mr.  Dornn  f^mi.  ofSvrtf.,  Mar,  1888),  in  a  verv  pracdcal  ]>a[H'r  on  ''The  Delails 

of  f>variotoni_v,"  pninta  out  lliiil,  if  tlie  k[hiii(;('8  nre  wliitercd  ns  well  an  ck-aneti  in  a 
■nliilion  of  siilphiirnim  acid   (I   in  .5  of  waler),  tliey  will   rctdily  sliow  any  foreii^n 

^■tnntlcr  clinging  tu  (hem.     He  nd vises  (liat  a  «ponge  he  ke|il  in  I>oug)as'  |M)tich  during 

^Btlie  (>(Mfrnti<)D. 

^M     t  One  or  two  smaller  trocars  fibould  also  be  in  reailineiw. 
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etc.,  another  to  keep  the  edges  of  the  wound  over  the  intestbes  if] 
needful,  and  a  third  to  hand  instruments.  Two  nurses  should  beat] 
hand  to  cleanse  the  8]>onge8.  Within  reach  of  the  operator  shoulil  In 
a  porringer  of  carbolic  acid  (1  in  60)  for  him  to  dip  his  fingtft  in;] 
occasionally.  The  ab<lonien  of  the  patient  should  he  shavt^i  anil 
cleansed  ( p.  581 )  just  before  the  operation;  maokintosht'S  are  caw-j 
fully  packed  arnund  so  us  to  cover  all  save  the  field  of  the  oi»cmticm,j 
or  the  mackintosh  with  the  oval  opening  bound  with  adhesive  plaste 
may  be  ujjc-d.* 

The   Operation. — An  incision,!  reaching   from  just  below  tbil 
umbilicus  to  within  2  inches  of  the  pubes,  is  made  in  the  linea  albal 
rapidly  down   to  the  peritoneum.     Before  this  is  inci8e4l,  Spenwfj 
Wells'  forceps  are  applied  to  every  bleedii\g  point,  and  tied  offi 
nftMlful,§  with  fine  chromic  gut.    The  jteritx>iu'U in,  readily  f 
when  healthy,  by  its  delicate  fasciculation  and  tninsluceni  v    - 
fully  hooked  up  so  as  to  take  up  nothing  else,  find  opened. 
sionally  large  veins  lie  superficial  to  it,  just  in  the  operat<Vs  vatJ^ 
Alt  bleeding  must  be  arrested,  especially  at  the  lower  iingle  of  tJ« 
wound.    The  peritoneum  is  next  slit  up  on  two  fingers,  to  the  Unfiihl 
of  the  incision,  and  the  r>early  glistening  cyst  comes  into  view.   The! 
above  applies  to  an  easy  case  witltout  parietal  adhesitms.    But  if  tli»j 
peritoneum  is  thickened  and  adherent  to  the  cyst,  there  may  be  th«] 
greatest  difficulty  in  deciding  when  thi,s  is  reached.    The  licst  way  toj 
solve  the  douVit  is  to  i)rolong  the  incision  upwards  to  the  left  of  tb«j 
umbilicus,  till  a  spot  fri^j  from  adhesions  is  found.     While  theopi'M 
ator  is  in  uncertiiinty,  on  no  accotmt  arc  apparent  adhesioos  tti  b9J 

*  The  value  of  the  spmy  is  not  finally  settled.     It  renders  the  openiion  n(»i>l 
large  ho8|>iiali>.  and  it  ix  Miid  to  make  elTiMiutiH  tiKire  lutrnilexei,  and  tiitts  la  (timioidk  j 
the  need  ofdriiini^e.     Dn  ihis  |Kn*nt  I  have  "till  grave  doubts;  the  power  of  ofW*  J 
acid   to  render  dii^oli.-irges  innocuods  i*,  I  iliink,  more  than  eouniertmlanod  ta  ■^1 
dominnl  Hiirf;crT  l>y  ilii  tendency  to  cjiu«e  Gfl'ii!<inn<<  of  sero-san^nineous  fluid  dnnaCl 
the  first  few  hull nt  nAer  an  n|>or>iliun.     Its   use  slxmld   be  eertuiiily  o>iulMne<1  *M 
extra  carernlneiM  in  the  "  toilet. "    Finnlly,  no  amount  of  attention  to  an(tw|)lii'^«tiik 
will    replace    perwmnl    experience,  fertility  in  expedients,  and    re««)urcefiiloe»  in 
meeting  ilifficitliies. 

t  TJiiR  should  be  frtuii  2  to  3  inohe*  long  at  firnt.  M  r.  Doran  (/oc.  lupnt  nt-  >  ikinkl  j 
a  mistuke  Ik  often  made  in  not  bringing  tlie  incisitui  near  enough  to  the  pubr*.  «hkhj 
may  cause  luucli  trotible  when  the  pedicle  has  to  he  drawn  out,  and  groatty  tiv|»^  i| 
llioraitgf)  exploration  of  llie  (lelviit.  With  regard  to  wonnding  the  bladder,  tktj 
ofienitnr  ahoiihl  iniKt  neither  to  the  piwition  of  the  lower  end  of  the  woimd,  mirtret' 
to  the  (Mitbt'ler,  hut  solely  lo  ili«"  npiieurance  of  structures  ex|>o«ed. 

X  If  (he  tineti  alba  in  nii»sed  nnd  the  rectus  or  pyniniidaliH  out  into,  the  mtddlf  liM 
will  be  found  by  piwliing  n  prol>e  inwards  under  or  through  these  UMi,«cle*. 

i  Foruiprewure  tthoutd  l>e  truKied  to  u»  much  lut  [KMsible,  the  fon-eiM  being  left  <w 
for  five  or  ten  minutes.  Many  ligatures  weaken  the  cicjtlrix,  and  may  csuae  itbiti 
aupptiralion. 
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&parrttcd,  or  the  ]"inrleUil  peritoneum  may  be  detached  from  the  ftb- 
oniinnl  wall.  When  the  cyst  is  reached,  it  is  examined  with  two  or 
hri'e  fingers,  wliicb  will  give  some  iii{\>rnintion  as  to  vificcral  and 
optt-rior  ailhesions.  As  soon  as  the  cyHt-Hurfnee  is  really  nimle  out 
',  is  he?t  to  tap  it.  To  separate  the  adhesions  before  tapping  it  is,  in 
ilr.  Thornton's*  words,  "  bad  pnietioe,  because,  if  they  iire  pcparnted 
bile  the  parietcs  and  cyst-wali  are  both  stretched  b}-  the  fluid,  all 
le  little  vessels  in  them  bleed,  and  very  serious  ba-mnrrhage  may 
2cur  out  of  sight  during  the  subsecjupnt  emptying  of  the  cyst; 
hereas,  if  the  cyst  be  first  tapped,  the  contraction  of  both  parietes 
iiid  cyst-wall  closes  the  smaller  vessels." 

The  cyst  is  tappedf  by  carefully  plunging  in  a  Spencer  Wells'  trocar, 
hen  guarding  the  fwint  with  the  inner  tube,  and  attaching  the  claws  to 
lie  cyst  so  as  to  kreji  tliiis  on  the  trocar  as  forward  traction  is  made. 
f  it  is  clear  from  the  bulk  uf  the  cyst  remaining  unati'ecttd  that  it  is 
nlliloeukrj  or  solid,  the  surgeon  must  reduce  it  before  attempting 
extract  it.  If  it  be  mullilocularj  it  must  be  tapiped  again  in  two  or 
bree  more  places,  by  removing  tine  trocar,  and  closing  the  puncture 
th  cyst-forcepe,  and  then,  while  the  cyst  is  dragged  forwards  and 
t<*adied,  the  first  trocar  or  a  smaller  one  is  thru^it  in  at  other  spots 
here  fluid  is  still  present.  This  i.s  better  practice  than  thrusting  tlie 
ocar  from  the  tirst  puncture  into  other  parts  of  the  cyst  in  the  dark, 
f  the  bulk  of  the  cyst  be  solid,  the  trocar  puncture  being  enlarged, 
nd  clamp-forceps  firmly  kt-eping  forwards  the  edges,  the  surgeon  first 
Iitrodiic«'s  two  or  three,  then  perbupsali  the  fingers  of  one  hand,  and 
ffoops  out  the  solid  material  till  the  bulk  of  the  cyst  is  sufficiently 
'educed  to  eome  through  bis  incision.  During  the  tapping  one  or  two 
iponges  must  be  kept  under  the  trocar  to  prevent  leakage  into  the 
)eritoneal  cavity. 

If  the  wound  requires  enlargement,  tJiis  is  best  done  with  a  blunt- 
pointed,  straight  bistoury,  and  the  use  of  two  fingers  as  a  director,  tlie 
incision  being  carried  to  the  left  of  the  umbilicus  so  as  to  avuiil  any 
Itill  open  vessel  in  the  round  ligament.  As  the  cyst  cornea  forward 
ny  adiiesious  must  be  dealt  with.  The  commonest  are  to  the 
mentum,  the  small  intestine,  and  transverse  colon.  The  separation 
nriust  be  effected,  bit  by  bit,  with  the  finger-nail  or  steel  director,  each 
blfcding  point  being  caught  with  pressure-forceps  and  tied.  Another 
haelhod  is  to  underrun  bleeding  {>oint.s,  especially  any  obstiuate  ones 
n  the  perietiil  peritoneum.    Any  persistent  oozing  may  be  touched 


*   Diet,  of  Surg.,  loe.  in/ra  cit. 

f  Great  care  niu*l  be  laken  to  t-nMire  nil  the  fluii!  escaping  well  away  from  the 
WountJ,  and  wiilt  sponges  under  tlie  trocar,  and  by  inrnlng  llie  patient  on  her  side,  to 
prevent  nnv  eont.iiiiinntion  nf  tbe  peritoneal  cavity, 

X  If  t1i«  cyst  h  nnilliluciilur,  the  largei$l  should  be  Grst  chosen  (Galabin). 
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witlj  Pnquelin'a  cautery  or  the  iron  porchloride.    Mr.  Thornton  th 
advises  the  use  of  tlie  latter :  "  Tlie  surfaces  to  be  touched  fthoiilil  I* 
dried  with  n  spon;:^ ;   then  a  small  Hpon^e,  well  wrunju',  should  Uj 
snicarei)  lij^'htly  with  the  solid  porohloridt'.  and  firmly  pressc-il  n^jii; 
the  bleeding,'  surface  till  the  oozing  stoi>s ;  a  Inrge  flat  pponge  sbouli 
he  spread  under  the  surfaces  thus  treated,  to  prevent  any  of  the  ad 
serum,  which  runs   away  immediately  after  the   application  of  (ii 
iron,  gettinji  on  to  the  intestines.     Oozing  surfaces  in  the  polvii  art' 
treated  in  the  same  way,  thu  intestines  being  iirst  drawn  out  of  the  way 
and  protected  by  sponges." 

Wliile  adhesions*  are  being  dealt  with,  the  sides  of  the  wound  mn 
be  kept  well  approximated  by  an  assistant,  and  a  sponge  plaei-din  tin' 
lower  angle  to  prevent  fluid  entering  here.  Ah  the  cyst  comes  forward, 
its  posterior  surface  will  either  be  free  or  attached  to  the  small  iiiU'.*niie. 
In  either  case  tlie  projietion  uf  any  coils  iiiusl  be  prevenlvil  by  du-UM 
of  a  large  flat  sponge  wrung  out  of  carbolic  acid  (1  in  40),  green  p; 
teetive,  or  a  clean  towel  cut  in  two  and  soaked  for  half  an  hour  inlht 
above  solution  of  carbolic  acid. 

When  the  cyst  has  been  suflieiently  brought  outside,  the  pedicle  i 
dealt  with.  The  intra-peritoncal  n)etho<l  is  now  almost  uinvereally 
adopted.f 

The  centre  of  the  {K-dicle  being  found  by  unfolding  it,  an  antruri 


*  Somctinaes  theM  are  m  broad  w  to  require  se|Hinition  bit  by  bit,  umI  the  ipplia 
tion  of  a  iirtssiire-fi»rc*|>si  lo  ench  bleeding  point. 

f  Mr.  K    Tbiirnlfin  {Diet,  of  Siiry^  vol.  ii.  p.  155)  thus  describes  the  mellMd i 
eiiiK'lealinn  fiir  cii!=e»  willi  no  peiiiule:  "  (.'rtsta  are  mcl  with   in  wliicit  the  hnt^  of  I 
lunior  is  fto  siliialed  between  iJie  biyers  uf  tlie  broiid   ligtinient,  ur  so  piii«itn  itfi 
under  tbe  [leritoiieiil   t-uverjiifj  of  ihe  iileriia,  ur  of  ihe  pelvic  lloor,  dial  caiiterj  »■ 
lijjHluresure  iilike  itiupplinili'le,  i>r,  at  leant,  iignlures  cun  only  be  npplied  «ft«  mil 
previoiiit  enncleiition.     When  this  is  the  cuae,  nn  iiici.MOti  aboiiiil  lie  luiolc  through  1 
peritoneal  capsnie  of  ibe  tumor,  and  cnrefnl  enuclention  pructiced  vriih  the  fingcn. 
is  well,  if  possible,  so  to  direct  this  process  as  lo  inol.ile,  iitnn  early  "luge,  die  purtii 
ibe  broad  ti^stioent  wbiob  would   form   the  pedicle  in  an  onlinary  cri^e.  and  ihtn\ 
tmnslix  and  lie  tbenv  in  tticii!<iiid  way.    .Afler  lliits,  (he  chief  bl(K>d-Hii|)pJy  of  the  tun 
is  under  control,  and  the  rest  (tf  ttie  eniicleatiou  may  be  more  rapidly  und  boMlv  mxiii 
Shreds  of  c:i|)»iile  wliich  1)]et<l  !<JiouKl  all  be  secured  in  pres^ure-fon-ei*,  und  li^tur 
with  or  witlioiit  irunstixioij  after  the  lutiior  is  ccitjiplelely  shelled  oiiU     Usiwlly,  I 
rapsuie  I'allH  logeilier  and  no  ooeing  occorK,  but  soruetiniets  this  is  troiible*oiue  (romi 
large  Burftiee,  nnd  rnqnelin's  eniitery  or  the  solid  perchloride  of  imn  way  be  ifililil 

[^vide  gupra] In  performing  these  eniicleHlions,  the  operator  niiul  alwavi 

iu  mind  the  fact  llmt  llit*  capsule  is  ofien  the  jwlvic  parietal  periinneuni,  :ind  th»i 
is  contteqiKMilly  broiijiht  into  dangerously  close  rehuiuiw  with  bladder  mid  urete 
rectum  and  sogmuid  flexure,  or  necnni  nnd  appendix  (ilie  liitter  is  very  fre<pienitv ; 
hereiit  in  tiiese  cii^ei'l,  and, .-»»  it  bleetis  very  much  when  lorn,  recpii  res  careful  handln 
and  often  repnir  wUti  n  Hne  needle  and  silk.  The  large  iliac  venels  are  niso  ocntuo 
allj  inoorpornted  with  ihe  capsnle." 
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eecUe  loaded  with  stout  silk  (No.  1)  is  made  to  perforate  it  here  at  a 
t  devoid  of  vessels.  The  loop  of  silk  boin^r  drawn  through  aiul  the 
eedle  withdrawn,  the  loop  is  cut,  iind  the  two  lijjntnres  lied  firmly 
tiund  the  two  luilves  of  tht-  jMHliule.     To  innke  the  silk  hold,  it  is  well 

loop  the  lijijatures  round  some  blunt  iuHtruments,  so  as  to  tie  them 

ith  puffieient  force.  When  they  are  hoth  tied,  onp  is  cut  short,  while 
ihe  other  is  thrown  round  the  whole  pedicle  and  tied  again.   The  eyst 

then  cut  away  not  more  than  i  inch,  and  not  les»  than  J  inch  from 
he  lijratures.  WJien  this  is  done,  the  eut  end  in  carefully  examined, 
n«l  any  point  that  oozes  tied  with  fine  silk  or  chromic  gut.  The 
j»«'dic-lc  is  then  alluwi-d  to  dr()|»  in,  and  the  finger,  fullowinjjr  it  down  to 
the  uterus,  finds  and  hooks  up  the  other  ovary.  If  this  is  found  en- 
ed,  it  must  be  removed. 

The  <iperator  now  scrutinizes  {lie  [lart.s  rnrefully,  removes  any  jatrped 
omentum,  arrests  any  still  hleediiig  point!-,  and  removes  any  sponges 
whieh  he  may  have  inserted,  and  has  them  all  counted. 

Tlie  next  Step  is  the  so-called  "  toilet,"  to  ppnnize  outmost  thonmjihly 
the  pelvis,  the  spaces  in  fnmt  of  and  beliiiid  the  uterus,  and  llinsir-  on 

thtff  side  of  the  vertebral  column.    This  is  effected  by  introducing 

ain  and  again  warm  sponpes,  well  wrung  out,  on  cliinip-foreeps, 
until  they  return  flry  and  colrtrles.s. 

A  Hat  s[»onge  being  now  introduced  t<i  catch  any  blood,  the  abdomi- 
nal wound  i.«  closed  by  means  of  sutures  of  stout  silk  with  a  needle 
at  either  end.  Each  needle  is  passed  from  within  outwards  through 
the  jH'ritoneum  first,  and  then  through  the  skin,  at  least  i  inch  fnun 
the  edges  of  the  wound.*  The  sutures  are  inserti-d  about  i  inch  fruui 
each  other,  and  a  few  of  horsehair  may  be  put  in  quite  supertieially 
as  well.  Kefore  they  are  tightened,  the  flat  .sponge  is  withdrawn. 
When  they  are  all  tied,  a  little  iodoform  is  dusted  on,  the  abdomen 
cleansed,  and  dry-gauze  dressings  (sal  nlenihroth  or  t<xloform)applie<l. 

The  question  of  drainagef  must  dejiend  mainly  upon  the  curnplete- 
ness  of  the  "toilet  "of  the  peritoneum,  the  probabitity  of  any  sub- 
sequent oozing,  especially  if  deep  in  the  pelvis,  anil  the  possibility  of 
any  septic  fluid  having  entered  tlie  peritoneal  cavity.  A  Keith's  glass 
tube  should  be  the  one  used,  one  en«l  resting  at  the  boltorii  of  Douglas 
pouch  without  pres.sing  on  the  rectum,  the  other  passes  through  a  thin 
sheet  of  india-rubber,  its  nettk  being  gri])ped  Hrjnly  by  a  button-hole 
in  this.  Sponges  changed  frequently  arc  placed  over  and  around  this 
end  of  the  tube. 


*  Tiivv  ttliould  not  be  lied  loo  lif^hlly,  el««  poinlit  of  8ti|ipiiration  will  reHiilt. 

+  Mr.  Greig  Smith's  words  Bltmild  \te  retueiitl]«red:  "  The  (juention  ofdrutnaiLie  is  a 
Tenr  Hi0i(;ii)l  »ne  to  H|<eak  about  in  tlie«ry.  In  praclice,  a  good  rule  lo  follow  in — 
'  When  in  doubt,  drain.'  " 
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Accidents  during  Ovariotomy. 

1.  Fainting.  This  will  be  best  met  by  preventive  treatment  Ifit 
occur  <luring  the  operation,  ether  must  be  given,  the  head  lon-ercd  and 
kept  warm,  and  subcutaneous  injections  of  brandy  given, 

2.  Vomiting.  This  chiefly  harasses  by  straining  the  intestines  •'« 
of  the  aMonien.  If  prolonged,  the  operation  must  be  compittwi  ss 
soon  as  possible,  an  assistant  keeping  the  abdominal  walls  [ire*ed 
against  the  viscera,  or  dragging  the  former  forward  after  polling  than 
between  his  finger  and  thumb. 

8.  Separation  of  tiie  parietal  peritoneum.    This  has  already 
spoken  of,  p.  717. 

4.  Rupture  of  the  cyst.     This  accident  may  be  expected  when 
walls  are  thin,  rotten,  or  eioflened  by  recent  peritonitis.   In  sacli  < 
careful  hanilling,  keeping  suspicious  spots  well  out  of  tlje  womul 
packed  around  with  sptmge.s,  and  additional  care  with  the  "loi)rt"i 
any  fluid  has  got  into  the  peritoneal  cavity,  are  indicated. 

5.  Injury  to  viscera.     Of  these  tlie  bladder,  small  intestine, 
and  ureter  an*  most  likely  to  suffer.     In  the  case  of  the  blade 
surgeon  must  decide,  by  the  time  of  the  injury  ami  tlie  amount i 
damage,  as  to  whether  he  will  complete  the  operation  after  rKicii 
the  wound,  or  defer  it.     In  the  case  of  injury  to  the  intcslinr 
directions  given  at  pp.  665,  071  will  be  found  useful.     In  tliettw* 
the  ureter,  it  will  usually  be  wisest  to  ligature  the  lower  end,  if  powibll 
bring   the  upper  out  of  the  wound,  and  to  perform   nephrecton 
subsequently,  as  in  Simon's  case. 

6.  Leaving  in  instruments — e.g.,  sponge  or  forceps.     The  fncl  th 
this  accident  has  occurred  with  operators  of  the  largest  experif 
should  make  all  careful.    It  is  best  met  by  having  a  suH 
nuniber  to  begin  with,  counting  carefully  aftorw.irds,  n- 
tearing  of  sponges. 

After-treatment. — I  have  no  space  for  going  carefully  inf 
tails,  but  I  ."^huiild  like  to  take  this  ojjjiortunity  of  saying  that,  critio 
as  the  first  forty-eight  hours  undoubtedly  are,  I  believe  there  i*  ofl 
needless  enforcing  of  rules.     Ix^ss  should  be  done  in  the  way  of 
quent  catheterisni,*  the  amount  of  urine  being  now  small,  and  Ics 
routine  in  the  loiitter  of  morphia  if  the  patient  is  not  re€tlesi>  or  «a 
ful,  and  less  rigor  in  enforcing  u  dorsal  position.     During  the  fll 
time  little  should  be  given  by  the  mouth  save  cracked  ice,  and  cv< 
eional  tf.-ispoonfuls  of  barley-water,  or  Valentine's  meat-juice,  with  I 
few  drops  of  brandy  if  required.     Mr.  K.  Thornton  advises  the 


*  On  tii^  whole  I  prefer  a  metal  catlieter  with  n  single  large  ere.     Thi»  ran  (mI 
in  diliiie  carbutic  ticid,  and,  being  shorter  than  a  gutti-«lttstic,  ther«  Is  las  daugtfW^ 
being  |jre)Ned  too  fur  and  thna  uiii^tiig  irritation  and  moat  vexatious  cjrsUUs. 


REMOVAL  OF   THE   UTERINE    APPENDAGES. 


TIM 


>wing  enemata :  About  six  houra  after  the  operation,  or  sooner  if  the 

itient  Le  very  weak,  3  ozs.  of  strong  beef-tea,  just  warm,  and  witlioiit 

lit,  are  injected  into  the  re<'tum.  This  is  to  be  repeated  every  three  hours 

fevery  two  if  the  patient  is  very  weak),  and  every  six  lioiirs  twenty 

tops  of  laudanum  are  added.     Before  eiu'}i  injection,  the  ftmnlo  pipe 

*f  a  Higgen9(ui'8  syringe  is  placed  in  the  rectum,  with  the  bottom  of 

ordinary  soap-dish  under  it,  so  that  the  flatus  and  refuse  may  pass 

^way;  it  remains  in  Um  minutes,  an<l  then  the  fresh  injeetion  is  given. 

The  chief  questions  that  arise  are,  how  best  to  act  in  threatening  or 

:tual   jjerilonitJs.     \\"here  only  flatulence  and  some  distension  are 

present,  they  may  yield  to  the  jiassage  of  a  hmg  recta!  tulu*,  and  the 

Bjection  of  a  pint  of  water,  witli  or  without  turpentine.     Thuse  I'ail- 

5,  relief  may  still  be  given  by  the  passage  of  a  8tomach-tul)e;  and, 

^f  the  vomiting  and  tympanites  continue,  opening  the  wound  below 

jd  irrigation  of  the  peritoneal  cavity  with  '2  per  cent.  f)f  warm  buracic 

Itcid  lotion  should  be  tried. 

REMOVAL  OP  THE  UTERINE  APPENDAGES.* 

Indications. — Before  giving  these,  I  would  state  that  there  is  no 
jperalinn  in  which  it  is  more  necessary  to  consider  each  case  on  its 

iwn  bearings,  to  explain  tlie  object  and  results  with  honorable  carc- 
ilness  to  the  friends  and,  whenever  possible,  to  the  patient  herself, 
id  to  remember  that  this  is  above  all  one  of  those  operations  which 
lould  never  be  entertJiined  if  there  are  any  honest  lioubts  as  U^  the 
itient's  health  Iteing  really  impaired  beyond  the  aid  of  utfier  treat- 
lent,  and  the  impossibility  of  otherwise  resturiny  her  to  usetuhiess  in 

the  position  in  life  in  whicli  she  has  been  placed. 

The  ftdlowing  classification  of  possible  indieatitms  for  the  operation 

(always  subject  to  the  above  reinarks)  1  Siave  tiiken  from  Mr.  Greig 

Smith.!    His  detailed  consideration  of  each  of  them  will  well  repay 

8tu<iy. 

"A.  Thk  Appendagks. 

i"tl)  The  ovaries: 
(a)  Inflammation — acute,  chronic,  and  suppurative  (abscess). 
(6)  Displarement  (prolapse,  hernia). 
(c)  Cirrhotic  and  cystic  ovaries. 
"(2j  The  Fallopian  tubes  : 
(<i)  Inflammation;  salpingitis. 
(/»)  Pyo-salpinx. 
(c)  Hajmato-siiipinx. 

*  This  lerm  h«'  l»en  iwwl  here  for  convenience'  sake,  us  more  cnmprehensive  than 
"oophorecHtmy,"  eir.  Moreover,  it  is  as  yet  not  cerlnin  whether  removal  of  the 
OVurieH  witlioiit  ihe  Kullopiun  lube  will  be  aiiflicient  to  arrettl  menHtrunlion. 

t  Loc.  supra  cit,,  p.  Io2. 
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(d)  Hytlro-salpinx. 
(«)  Fallopiiin  pregnancy. 
"  B.  The  Uteri:s. 
(tt)  Utorine  niyoiua.* 

(h)  Errors  of  df  vt'lopment — absence  or  nial-development  of  utff 
with  menstrual  nvolimon. 

(c)  Ini-Lirable  ilisplact'infiits  with  severe  nerve  Hymptoras. 

(d)  Insuperable  obstruction  to  menstrual  flow  (may  reside  la*] 

vagina). 

"C.  Thk  NiiBVoua  System. 

(a)  Mania,  puerperal  mania,  menstro-mania,  nynipho-maaia, etc. 
(6)  Epilepsy,  hystero-ejiilep.^y,  convulsions, crn in ps,  iliuuiiii;  tits,] 

etc. 
(r)  Hyst+Tin.f 

Operation, — It  will  be  more  useful  to  my  readers  if  I  quote  hertij 
from  vile  who  has  had  more  experience  of  this  operation  thim  my«:lf4 

"  When  the  AitjiciulaffeA  arc  AnatoinicnUy  Xonual^  nr  nearlif  *:i.— Th 
incision,  made  in  the  urdinarj'  median  position,  need  not  Ik-  longe 
than  li  or  2  inches — enough  to  admit  two  fingers  easily,   Ai*  the  par 
etes  are  not  thinned  and  distended  by  a  tumor,  the  linea  nlba  is  vrtj 
narrow,  and   it  is  not  often  that  it  can  be  divided  without  exjiosit 
one  or  both  recti,   A  small  opening  is  made  in  the  fjiscia  ;  if  it  is  in  I 
linea  alba,  well  and  good  ;  if  not,§  the  layers  are  pushed  to  one  sitki 
the  other,  and,  when  the  situation  of  the  fibrous  septum  is  found,  i 
fascia  is  slit  up  to  the  length  of  the  wound  by  the  point  of  the  knif 
cutting  forwards.     The  muscular  fibres  are  pushed  to  one  side  wh 
the  handle  of  the  scalpel,  and  the  sub-peritoneal  fat  expose*!. 
is  cauglit  upon  two  catch-forceps,  and  carefully  divide<l  between  Uim 
....  The  peritoneum  is  easily  recognized  ;  a  small  opening  is  niad 
in  it  while  it  is  thus  everted ;  the  finger,  inserted  into  this  openii 
acts  08  a  dirertor  upon  which  the  division  is  completed,  preferably  I 
aciflsors.    liy  tins  metluid,  which  is  Tuit's,  tliere  is  no  danger  of  wouiii 
ing  the  bowels;  as  each  fold  of  tissue  is  pulled  up  and  made  lense,! 
is  cut  on  \\s  folded  edge  by  the  knife  held  horizontally ;  and  wheni 

*  "  TiKwe  v.irietiifH  tif  fibmiilK  whii-h  are  liiiUle  to  continue  growing  aflcr  Ihe  me 
putime — tlmt  is  l«  sav,  sofi,  n(in-etu';»|»iile(l  lihroicis,  and  fibrocyistic  tumors— »r«  lik< 
iilsfo  In  tie  iniarttcled  liy  unjilvorectomy '*  ;<iiiliibin,  //w  of  Wi.nn<-n,  p.  '2,A-\)- 

f  Many  will  ileintir  lo  some  of  the  inriicutioiiH  given  under  (his  huodinK.  Wil 
renanl  t'l  '  |iiitT|ieral  nianin,"  Mr.  Greig  i:«iiiitli  ttiink-<  Unit  ihe  oi>€rHtiiin  i'  "cp 
daily  iniJiciiifd  if  the  diw'ase  Iihs  occurred  .^Aer  u  fwond  ooufinemcnt."  Willi 
to  "  hysteria,"  even  if  usMwiuted  with  "duiicing  fila,"  nil  will  ngr^e  with  him  ih 
"the  attacks  wi»*ild  have  lo  be  very  Irruiblesome  indeed,  and  the  case  would  have  to! 
Hiirroiindrd  with  every  c<jnceivabte  indnoement  lo  0{)eriitc,  befure  inierferencv  c«i 
be  oonlemplnte<l." 

X  Oreig  iSiuith,  loc.nipra  eit.,  p.  16().  I  P.  71d. 
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>ry  amalleat  opening  has  been  made  in  the  peritoneum  the  air  rushes 
t,  and  the  bowels,  if  tliey  liave  been  dragged  forward  by  auction,  fall 
Jack  at  once 

"The  two  first  fingers  are  now  inserted  into  the  wound.  If  omen- 
tum covers  the  bowels,  it  must  be  drnpgfd  upwards  ;  if  not,  the  fingers 
are  jm8he<l  straight  down  to  the  fundus  utei"i.  The  fingers,  one  on 
each  side  of  the  hroad  ligament,  and  grasping  it  Ix'tween  them,  are 
now  carried  outwardsn  till  the  ovary  is  felt;  it  is  then  lilteil  out  of  the 
wound  with  its  mosovarium  and  oviduct.  8till  held  in  this  position 
with  the  left  hand,  the  Fallopian  tube  is  pulled  out  <18  fsir  ns  it  will 
readily  come,  and  the  pedicle  s{)reiul  t)Ut  for  ligature.  Tiie  parts  to 
be  removed  are  the  ovary  with  its  inesovarium,  and  the  Fallopian 
tube  in  its  outer  three- fourths,  with  the  double  peritoneal  fold  in 
which  it  lies,  and  which  contains  idso  the  parovarium  and  the  vascular 
erectile  tissue  known  as  the  bulb  of  the  ovary.  The  ligature  is  placed 
double  by  transfixing  with  a  blunt  needle.  The  inner  pe<liele  con- 
tains the  utero-ovarian  ligament,  the  Fallojdun  tube  somewhere  near 
its  isthmus,  the  spermatic  art.»'ry  and  veins,  and  the  small  iiranch 
which  accompanies  the  Fallopian  tube.  The  outer  ligature  lies  at  the 
retiring  angle  where  the  infundibuJo-pelvic  and  infundibulo-ovarian 
ligaments  meet,  takes  its  half  of  tJiu  mesovarium,  and  also  coustricta 
tlie  spermatic  nrtery.     In  most  eases,  no  method  of  ligature  is,  in  my 

opinion,  superior  to  Tail's  StalVordshire  knot The  parts  are 

then  cut  away  by  successive  snips  of  scissors  at  a  distance  of  about  i 
inch  from  the  ligature.  Before  making  the  hist  cut  the  surface  must 
be  carefully  inspected  to  see  that  thery  is  no  bleeding.     The  pedicle  is 

then  dropped  in The  same  proceeding  is  then  carried  out  with 

the  appendages  on  the  opposite  side.    - 

"A  small,  thin,  flat  sponge  is  placed  over  the  bowels  under  the 
incision,  and  the  sutures,  four  or  five  in  number,  are  introduced. 

"  ]Mtrn  fhp  Appendaf/rs  arc  Inflamed  nnd  Adherent. — Tlie  previous 
operation  is  a  very  sifiiple  one But  it  is  a  vt-ry  different  thing 

the  appendages  are  adherent  or  intlamed,  or  suppurating  or  matted 
)gether,  as  in  inflnmniatory  diseases.  Then  the  operation  may  T>e 
»ne  of  the  most  dithcult  in  surgery.  Even  in  the  hands  of  surgeons 
^f  the  highest  skill,  it  has  not  infrequently  been  abantloned  as  im- 
jracticable.  The  first  difficulty  met  with,  is,  probably,  that  the 
appendages  are  fixed  and  cannot  bo  drawn  to  the  surface.  They  may 
>e  represented  by  an  irregular  conglumeration  of  cystic  and  ciratrieial 
laterial,  and  sessile  «)n  the  broad  ligament  or  in  Douglas's  pouchy  and 

?rhap8  intimately  adherent  to  bowels.     They  are  beyond  the  reach 

sight,  however  much  the  abd<tininal  walls  are  depressed.  To  deal 
rith  such  a  state  of  aftairs  one  of  two  courses  is  open.    The  first  is  to 

ilarge  the  incision  to  3  or  4  inches;  to  pull  the  bowels  out  of  the 


724 


OPERATIONS  OX   TIIR   ABDOMEX. 


pelvis,  and  koep  thttn  in  the  abdomen  by  one  or  more  sponges  packe 
under  them;   to  pull  the  parietes  apart  by  spatulie,  and  seek  byi 
strong  light  to  expose  the  parts  to  view,  and  operate  by  the  aid  o^ 
light.     This  may  be  SJife,  hut  it  is  eJumsy  and  difficult.     If  tliepariFS 
etes  are  niuBcuhir  an«l  firm,  eousiderable  force  may  be  requirwi  tal 
crowd  the  bowels  into  the  abdomen,  and  to  keep  them  there  is  still 

more  difficult The  other  course  is  that  followed  by  Tiiil,ni!  a [ 

result  of  his  unrivalled  ox|ierienee.     Tait  has  cnme  to  the  com-lujiiml 
that  it  is  best  to  depend  entirely  on  the  tinkers  to  deal  with  such  a 
condition,  relyjng  on  the  skilled  sense  of  touch  to  guard  against  the  j 
danf-'iTK  of  tearing  bowi-lp  or  other  structures.    To  eontrol  bU-edinjibe 
recotiunenda  sponge  packing.    Firstlj',  the  lingers  maj*  out  Iheactuiil 
limitp  i»f  the  diseased  organs;  then  these  are  gently  9eparate<l  from 
all   8urroundiii;i   parte,  nnd  gradually  the  mass  is  unfolded  upwards 
from  liuhiud  (ill  tbt-  uivly  uttucbiuLnt  left  is  the  proper  pedielt' <^f  tk 
parts  to  be  removed.     Even  as  thus  separated,  the  appendages  will  i 
probably  be  found  sessile  on  the  broad  ligament,  so  that  they  ciiii  1»  I 
little  more  than  brought  within  the  range  of  sight.     The  broad  lig»- 
ments  are  stretched  tightly  across  the  pehis,  nnd  dragging  oh  ibe] 
appendiiges  may  tear  them.    The  pedicle  ligature  may  have  to  bcci>| 
ried  under  the  diseased  parts  at  a  considerable  depth  from  thi'surfaco.] 
If  jjofs-silde  tlif  tissues  are  gathered  together  in  one  pedicle,  or 'iv  lliej 
Staffordshire  knot;  but  the  puckering  produced  may  drag  up*i»th<j 
opposite  ligament  so  much  as  to  cause  tearing.     To  tie  in  two  p» 
almost  of  riecessity  tears  open  the  tissue  between  them.     It  has  li«H 
pened  to  me  in  one  case,  while  pulling  on  a  ligature,  that  the  briadj 
ligament  was  torn  clean  away  from  the  side  of  tlie  uterus  for  adiatanc(| 
of  more  than  an  inch.*  .... 

"  Tlie  bh^eding  in  tbfse  cases  is  sometimes  described  as  truly  alnrni' 
ing,  and  I  have  had  practical  experience  of  this  fact.  Sponges 
packed  in  everywhere  as  the  adhesions  are  separated.  If,  after  (li«| 
appen«higea  have  been  removed,  bleeding  still  goes  on,  a  little  8oluti<>i>  J 
of  iodine  on  a  sponge  may  be  applied  to  the  raw  surfaces.  Of  course,! 
visible  bleeding  points  are  dealt  with  by  ligature  or  forcipressuxtj 
And  it  may  sometimes  be  good  practice  to  leave  forcei>8  ftttacbwlWj 
bleeding  points  for  twenty-four  hours  or  so,  their  handles  l)eing  left] 
outside.  In  nil  such  cases  the  insertion  of  a  drainage-tube  fora<liiy| 
or  two  is  advisable. 

"  If  abscesses  exist,  extra  care  is  necessar}'  to  avoid  rupture  of  tli*J 
abscess-walL  It  may  be  wise,  before  beginning  separation,  to  aspirotflj 
the  contents,  and  place  a  pressure-forceps  on  the  opening  so  mad 


*  Mr.  Oreig  Smith  {loe,  tvpra  eit,  p.  170)  thinks  Ihnt  an  india-nibber  bagi 
in  the  rectuni  might,  hjr  raiaiDg  the  pelvic  floor,  be  sometimes  or  uae. 
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lln  such  cases  the  placing  of  sponges  all  round  the  diseaBcd  parts  is 
Ipeculinrly  ni-cet^sary. 

"  For  Uuriiw  Mifoma. — For  sniall  inyomata  tlie  proceeding  may  be 

in  no  way  cliQurfUl  from  tho  Bimpk-at  operation.     In  fact,  as  tiie 
Lftppendagea  are  raised  with  the  fundus,  and  the  broad  lipamenta  are 
jusually  8oft  and  disteusile,  the  operation  may  l>e  renden-d  easier. 
"When  tlie  tumor  is  large,  and  e8j)ecially  when  it  is  adherent,  the 

li6Scultici9  may  be  great,  even  insuperable.  Not  a  few  such  opera- 
'tions,  begun  as  oophoroctotny,  have  to  be  finished  «s  hysterectomy. 
I  If  the  tumor  grows  away  from  the  uterus.  l>eing  sub-peritoncal  and 
[near  the  fundus,  the  appentlagea  may  be  deep  in  the  pelvis.     Where 

the  growth  lies  between  the  bprnd  ligannntsthe  oviirie.s  will  be  elevated 

and  squeezed  between  the  tumor  uikIi  the  jiarietes.  In  an  unsym- 
[Snetrical  growth  one  ovary  may  be  quite  conveniently  nenr  tlie  surface, 
[while  the  other  lies  out  of  reach  and  behind.  Indeed,  we  must  expect 
[an  endless  variety  of  situation,  aiid  in  some  cases  be  pre{nired  not  to 
I  find  ovaries  at  alL* 

"  When  one  ovary  is  found,  we  must,  before  proceeding  to  remove 
jit,  find  the  other;  and  before  removing  one  we  must  be  certain  that  it 

is  possiole  to  remove  both.  Having  decided  to  remove  the  appendages, 
jive  rotate  the  tumor  to  one  side  so  as  to  bring  the  parts  first  t*)  be 

imoved  as  close  as  possible  to  the  surface Thornton's  plan  of 

[not  cutting  off  the  first  ovary  till  all  manipulations  arn  over  with  the 

eecond  is  a  good  one ;  it  minimizes  the  risk  of  bleeding  fnmi  the 

divided  pedicle." 


CHAPTER  XI. 

OPERATIONS  ON  THE  UTERUS. 

REMOVAL  OP  MYOMATA  BY  ABDOMINAL  SECTION. 
—REMOVAL  OF  A  CANCEROUS  UTERUS  BY  AB- 
DOMINAL SECTION. -REMOVAL  OF  A  CANCEROUS 
UTERUS  PER  VAGINAM. 

REMOVAL  OP  MYOMATA  BY  ABDOMINAL  SECTION. 

Indications. — Tiiese  are  thus  Iiiid  down  l>y  the  chief  authority  on 
this  subject,  Dr.T.  Keith.t 
*  1.  In  very  large  rapidly  growing  tumoTH  of  all  kinds  in  young 

*  Prof.  Sini(Mon  {Rlin.  Mtd.  Jnurn.,  vol.  ixx.  p.  441)  has  |jniclie«<l  with  benefil 
ligature  of  the  bruud  ligamenN  in  cases  where  removal  of  the  ii|i|>eiulugi.'»  luos  l>eeii 
fotind  impo^ible. 

t  Hyslereetomy  for  Fibrotu  TumorK  of  the  Uterua, 
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women.     By  a  large  tumor  is  meant  one  of  upwards  of  20  lbs.    2.  In  1 
all  cases  of  real  fibro-cystic  tumors,  if  they  can  be  removed;  also  in 
all  canes  of  sujipurnting  tumors.     3.  In  most  cases  of  soft,  cpdcmatoiw, 
fibroiis  tumors.     These  often  grow  to  an  enormous  size,  far  larger  tlian 
any  ovarian  tumor,    4.  In  cases  of  large  bleeding  fibroids  of  any  age, 
provided  that  the  patient  is  not  approaching  fifty,  that  her  life  is  prac- 
tically useless,  and  that  fiirtlicr  exjiorience  in  tlie  operation  shall  shoff  I 
that  the  uiortalily  of  iiyptoreetomy  is  likely  to  diminish,    b.  In  certain 
cases  of  tunjor  surrounded  by  free  fluid,  the  result  of  peritonitis,  pro- 1 
vided  that  the  fluid  shows  a  tendency  to  re-accumulate  after  two  or 
three  punctures. 

Mr.  Greig  Smith  {Abdmn.  Surg,,  p.  201)  addsanother—vix.,  where »a 
operation  with  a  view  of  removing  the  uterine  appendages  has  hxa 
found  iini»ractieaV»lo,  and  examination  proves  that  the  myorna,  with 
or  without  tlie  uterus,  can  be  removed  ;  in  such  a  case  the  majwr 
operation  may  be  proceeded  with. 

Operation.— Tlie  pr^-piirations,  etc.,  are  nmch  as  have  beon  given ! 
for  ovariotomy  (p.  714 ),  but  the  following  instrunient.s  will  be  wanted 
as  well — viz.,  two  clamps  of  Koeberle's  pattern,  or  Kcitlt's  large cbmip, J 
additional  large  clamp-forceps,  nnd  serre-meud  pins. 

An  incision  is  made  in  the  linea  alba  from  the  umbilicus  downwitfd  , 
80  as  to  admit  the  hand  and  examine  the  tumor.    If  it  is  deci<K'(iWJ 
proceed,  the  incision  it*  prolonged  ui)ward  to  the  left  of  the  uinbilicuJJ 
sufficiently  freely  to  allow  of  the  tumor  being  brought  out  withoatj 
bruising  of  the  incision  or  undue  force.    Any  adhesions  to  theparirt**! 
oromentniti,  intestines  or  stomach  being  dealt  with,  the  growth ifJ 
lifted  forwards  by  one  or  two  of  Tuit'a  screws.    This  ie  often  render 
very  difficult  if  the  lower  part  of  the  growth  be  firmly  fixed  in  tli<^ 
pelvis.     As  it  comes  out  the  surgeon  must  take  care  tijai  he  is  ii»)*j 
pulling  dangerously  on  viscera  behind  to  which  the  growth  may  stitti 
be  nttaclu'd,  and  wliich  he  cannot  see.*    The  relation  of  the  bladd« 
to  the  tumor  must  now  be  carefully  made  out.     If  the  growth  In*] 
extended  into  the  pelvis  or  between  the  layers  of  the  broad  ligament) 
its  connection  with  the  bladder  may  be  very  intimate.    Thus,  lli»| 
relations  of  the  bladder  must  be  defined,  and,  if  needful,  ihn 
must  be  separated  by  careful  dissection,  a  step  made  easier  by  no 
emptying  the  bladder  before  the  operation. 

The  next  step  is  to  examine  into  the  condition  of  the  pedicle  andl 
decide  how  to  treat  it.  Of  the  two  methods,  intra- and  extra-]ioril' 
nea!,  the  form<'r  is  now  rarely  used,  owing  to  the  risk  of  ha-oiorrhng 
firom  shrinking  of  the  uterine  tissue,  or  of  sloughing  and  seplictemi^ 

*  Mr.  K.  Tlkornlon  (Dkl.  of  Suty.,  vol.  ii.  p.  74S)  poinu  onttliat  mnrli  nam 
18  i-Mjiiired  in  Kefuring  iidliesintm  now,  u  a  t><>li<l  iiiniDr  nllowA  of  much  more  1 
orrhiige  than  a  cullH(>»ed  uvariun  c\Kt. 


Koeberl^'8  §err«>n(End.    (Galabln.) 

of  the  tumor,  or,  if  it  be  needful  to  open  the  cnvity  of  the  uterus,  juat 
above  the  internal  os.  If  it  be  possible  to  inelude  the  appenJngos  in 
the  loop  this  is  done;  in  othur  cases  the  hr(.>a(i  liganienls  must  be  tietl 
separatel)'  after  transfixion.  When  the  loop  is  tightened  in  position 
it  is  screwed  up  slowly,  fur  the  shrinking  of  the  tissues  will  allow  of 
further  tightening  of  the  wire  later  on.     One  or  two  pedicle-pins  are 
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now  thrust  through  the  tumor  just  above  the  loop,  it  being  intended 
that  the  broad  and  protected  ends  of  these. shall,  by  resting  on  the 
abdominal  walls,  keep  up  the  stumj)  in  position.  During  the  aWe 
steps  s[>ringo3  will  have  been  applied  so  as  to  stop  any  fluids  from 
going  into  the  peritoneal  cavity.  Fresh  ones  are  now  carefully  packed 
around,  and  the  growth  is  cut  away  sufficiently  beyond  the  pins  to 
alluw  of  t>Hriiiu;  down  a  little  later.  After  this  has  been  effectod, the 
wire  is  finally  tightened.  The  stump  tlui.s  pared  down  and  pjunt*^! 
with  iron  perchloride  or  a  strong  solution  of  carbolic  acid,  and  dusted 
with  iodoform,  is  retained  in  situ  by  the  pins  and  by  the  first  of  the 
sutures  Hoeing  the  abdominal  wall,  which  is  put  in  immeflialely  above 
the  stump. 

Any  oozing  points  are  now  finally  looked  to,  the  peritoneal  cavity 
cleansed,  and  the  rest  of  the  abdoujinal  wound  closed  with  the  pre- 
cautiiins  given  at  p.  711).  Dry  gauze  strijjs  dusted  with  iodoform— 
these  being  distinct  from  those  over  tiie  rest  of  the  abdominal  wouail 
— are  carefully  pncked  around  the  stump,  and  some  are  placed  under 
the  ends  of  the  pins. 

The  wire  i.s  tightejied  when  the  dressings  nre  changed — about  evert 
two  days — fresh  strips  and  the  iron  perchloride  being  applied  a*  » 
little  of  the  stump  is  clipped  away.*  If  the  wire  has  not  luadt  il« 
way  through  iti  about  two  weeks  it  may  usually  be  divided  anJ 
removed  at  this  time. 

(2)  Clamp, — Dr.  Keith  uses  one  of  these  made  very  large  and  lbin» 
as  likely  to  cau.se  lesh  sloughing  thiin  the  wire,  as  it  spreads  out  the 
pedicle  more.     The  stump  is  treated  in  the  same  way  as  above  given. 

(3)  Forriprcsgiire  and  Ligature  of  Ve^cls. — This  mode  of  making 
tempornry  compression  hiis  been  employed  by  Sir  S.  Wells  with  lii* 
I>owerful  forceps.  "  Temporarily  compressing  the  neck  by  two  pfti" 
of  large  forceps,  as  shown  in  the  woodcut,  the  tumor  was  cut  av*.^ 
about  }  inch  above  the  forceps.  Transfixing  between  the  points  ™ 
the  two  forceps  wit!i  a  large  needle  carrying  a  double  strong  filk 
ligature,  each  ligature  was  tightened  below  the  forceps,  and  us  lli« 
forceps  were  successively  removed  the  ligatures  were  still  fnrllier. 
tightem-d  before  the  second  knot  was  made.  A  third  ligature  *»' 
then  applied  close  behind  tlie  other  two.  The  peritoneal  edge*oftJi«! 
stump  were  then  brought  together  by  a  few  points  of  uninterruplca' 
suture  of  fine  silk."     In  other  cases  Sir  Spencer  has  disi>en8ed  witii 


4 


*  As  Ihis  firocois  is  repeated  great  cnre  must  lie  taken  not  to  cul  into  liwiwi  whli 
Hre  still  living.    The  tendency  of  the  pedicle  to  sink  Ixick  into  n  cone-«h«|««d 
preasiiin  jiiMt  above  the  piiSes  must  iiI.ho  l>e  remembered,  the  adhesionM  hens  r*iii»n''' 
for  name  lime  very  weak,  and  dailv  attention  being  required  to  keep  the  imuI^^ 
dried  aseptic  condition  with  iron  perchloride  and  iodoform. 
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ligatures,  taking  up  the  vessels  with  pressure-forceps  and  tying  them 
one  by  one  as  the  large  forceps  were  removed. 

(4)  Elastic  Ligature, — This  method  has  been  largely  used  by  Ger- 
man surgeons,  especially  Prof.  Hegar,  of  Berlin.  Dr.  Lee^*  of  New 
York,  thus  describes  its  application.  The  base  of  the  pedicle  is 
surrounded  "  as  low  down  as  possible  with  Kleeburg's  elastic  ligature, 
which  is  tied  while  on  the  stretch.  Above  this  a  double  ligature  is 
passed  through  the  stump,  tied  firmly  in  two  sections,  and  all  above 
that  cut  away.  Now,  drawing  up  this  stump  into  the  lower  angle  of 
the  abdominal  wound,  the  parietal  peritoneum  is  stitched  securely  to 
the  peritoneal  covering  of  the  pedicle,  just  below  the  elastic  ligature. 
The  first  suture  above  the  stump  is  passed  through  the  parietal  peri- 
toneum, then  under  the  elastic  ligature  and  through  the  peritoneum 
on  the  opposite  side ;  when  this  is  tightened  it  closes  in  the  stump 
with  peritoneum  completely.  Two  more  sutures  are  passed  first 
above  this  through  the  peritoneum  only,  and  the  rest  of  the  wound  is 

closed  as  usual About  the  tenth  day  the  elastic  ligature  is 

carefully  cut  away,  and  good  union  is  obtained  in  a  fortnight. 

REMOVAL  OP  A  OANOEROUS  UTERUS  BY  ABDOMI- 
NAL SECTION. 

This  operation,  introduced  by  Freund  of  Strasbourg,  has  been 
lai^ely  abandoned  on  account  of  its  fatality.  It  is  contrasted  with 
the  vaginal,  and  the  indications  are  given  later  on,  p.  733. 

Operation. — The  abdomen  being  opened  in  the  usual  way,  as 
close  down  to  the  symphysis  pubis  as  is  safe,t  the  intestines  are  drawn 
out  of  the  pelvis  into  the  abdomen,  and  if  it  be  needful  to  get  more 
room,  are  brought  out  and  covered  with  carbolized  towels  kept  warm 
(p.  655).  The  uterus  is  now  caught  with  a  powerful  vulsellum,  and 
dragged  first  to  one  side  and  then  to  the  other,  while  the  broad  liga- 
ments are  transfixed  by  three  ligatures  which  are  made  to  interlock 
when  tied.  These  are  thus  described  by  Mr.  Thornton  (tor.  mpra  cit.) : 
"  The  first  loop  passes  through  the  ovarian  ligament  and  edge  of  the 
peritoneal  covering  of  the  Fallopian  tube,  and  secures  the  ovarian 
vessels ;  the  second  loop  passes  through  the  round  ligament  and  se- 
cures the  pampiniform  plexus.  When  the  first  two  loops  have  been 
tied  on  each  side,  the  ovaries  and  tubes  are  cut  away,  and  the  uterus 
is  firmly  drawn  out  of  the  pelvis,  and  a  transverse  incision  is  made 
through  the  peritoneum  between  the  uterus  and  bladder ;  the  latter  is 
then  peeled  back|  and  the  incision  carried  through  into  the  vagina. 

*  intent.  JSWyet.  of  Sarg.,  vol.  vi.  p.  841. 

t  Dr.  Lee  advises  partial  detachment  of  the  recti  from  their  pobic  inaertion  if  the 
abdominal  walls  are  ver^  tense. 
X  During  this  a  sound  maj  be  kept  in  the  bladder. 
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The  uterus  ia  then  held  formird8>  and  the  peritoneum  divided 
vereely  behind  to  the  same  extent  as  in  front,  and  the  va^nna  opeoti 
into  through  the  pouch  of  Douglas.  The  uterus  is  now  merelj 
by  eiimll  portions  of  tissue  on  each  side,  which  contain  the 
arterifsi,  and  the  third  loop  of  tlie  broad  ligament  ligatures  b 
through  on  each  side  into  the  vagina,  or  from  the  vafrina  by  a 
curved  needle,  and  tied  round  the  tissues  containing  the  utfrii 
arteries ;  these  small  bridges  of  tissue  on  each  side  are  tht*n  n 
through  and  the  uterus  removed."  Mr.  Tliomton  recomuirnd?  th« 
where  the  vagina  allows  of  it  the  uterus  should  be  drawn  oat  In 
as  less  likely  to  contaminate  the  peritoneum  and  cut  tiasut*  intk^ 
cancerous  discharge  than  when  it  is  taken  out  of  the  aWomiri 
incision.  Any  bleeding  points  are  now  secured,  a  lai^e  T  drair 
tube  is  placed  in  the  wound  with  its  central  part  brought  out  tkroi 
the  vagina.  The  edges  of  the  cut  peritoneum  are  then,  &»  far  n' 
possible,  unitf^d,  the  parts  finally  sponged  out,  and  a  liuJe  iodofonn 
dusted  in.  The  alxloniinal  wound  is  then  closed  in  the  usunl  ff»r 
Prior  to  this  operatit>n  the  vagina  must  have  been  carefully  cl«iae«l_ 
by  the  precautions  given  below. 

REMOVAL  OF  A  CANCEROUS  UTERUS  PER  VAGINAJtl 

Prquirntory  Drahuait. — F«»r  some  days  before  the  external  pi-ntttl* 
are  thoroughly  cleansed,  the  vagina  washed  out  with  solulioD  ol 
carbolic  acid  or  mercury  perchloride,  and  a  plug  of  iodoform  wool 
inserted.  If  any  very  foul  granulations  are  present,  strung  cariwlif 
acid  may  l>e  applied  to  them.  The  bowels  are  also  thoroa^^J^ 
cleared  oyt. 

Operation. — The  patient  being  in  lithotomy  position,  supjvirteil 
Clover's  crutch,  the  uterus  is  strongly  dragged  down  with  a  vulsella 
sufficiently  powerful,  but  with  no  larger  handles  than  is  needfi 
The  parts  are  dilated  for  the  surgeon  by  an  assistant  with  a  ducl-bil 
speculum   held  posteriorly,  by  another  dragging  over  the  utirtifn 
directed,  and  also  by  the  left  hand  of  the  operator.     With  ecis 
the  mucous  membrane  is  next  cut  through  circularly,  well  cl«r 
the  disease.     As  Mr.  (xreig  Smith  remarks,  the  normal  relations  of  ll»e_ 
Uterus  to  the  bladder  and  rectum  have  been  altered.     The  rvat  of 
account  is  quoted  from  tlie  above  surgeon :   "  The  mucous  meuibr 
is  now  elevated  from  the  cervix,  the  connecting  cellular  tissue 
divided   b}'  forefinger  and   scissors.     A  catoh-forcepe  placeil 
anterior  flap  and  handed  to  the  assistant,  who  pulls  it  forwai 
he  depresses  the  cervix  with  the  vulsellum,  will  facilitate  the  dia 
tion  in  front,  while  a  reversed  manipulation  will  be  of  etjual  advanl 
behind.     Laterally,  no  cutting  must  be  made  after  the  uiucoiis  tnc 
brane  is  divided.    The  cellular  tissue  must  be  pushed  up  as  bighi 
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^possible  by  the  finger  without  tearing  it;  frequently  the  upward 
fliinit  will  be  tlerine<l  by  a  feeling  of  pulsatinn  in  the  uterine  arteries. 
.  .  When  the  niurnus  uH-mlinnie  hiis  !>een  cleanKl  from  the  cervix 
as  liigh  up  as  the  [»erit<nieuin,  thjit  menibnuic  iri  |K.'rforiite<l  in  front 
and  behind,  and  the  abdoniinnl  cavity  is  entered.  The  forefinger  is 
the  best  jterforator.  Above  the  internal  os,  the  peritoneum  is  closely 
adherent  to  the  uterus  anteriorly  and  p4PsUTiorly,  where  the  finijrir 
may  be  pushed  through  it  by  a  little  judieioue  mnni]iulation.  If  it 
is  more  than  ordinarily  tough,  and  it  seems  to  he  yielding  and 
stretching  in  front  of  the  finger,  a  Lister's  Pinus-foreeiie  Hbarply 
pushe'^1  through  it  will,  after  nejinration  of  the  bljules,  ni«ke  an  open- 
ing large  enough  to  a<lniit  the  finger.  Tlie  opening  is  enlarginl  in 
front  and  behind  by  tearing  with  the  finger  on  both  sides  ris  far  as 
the  broad  ligaments.  A  poft  sponge  is  now  puphed  tlirough  into  the 
j-Mtsterior  cul-de-sac  and  left  there.  It  servw  to  protect  the  bowels 
and  keep  thera  out  of  the  way,  while  it  absorbs  any  fluids  an<l  lies 
between  the  general  cavity  and  any  po**sible  infection  from  the 
cancerous  uterus." 

The  most  difficult  and  delicate  step  in  the  whole  pixweeding  is  the 
eeparation  of  the  uterus  frotii  tlie  broad  ligaments,  and  ilw  securing 
of  iti?  vessels  against  bleeding.  Mr.  Greig  ^rnith,  having  alluded  to  the 
endless  variety  of  plans  di-vi.sed  U>  meet  this  difficulty,  thinks  that  the 
best  and  simplest  mean.s  in  affDrded  by  a  chimp  which  he  has  devised. 
It  is  a  straight  one  with  htng  Jiandle.s  and  grooved  lat<.Tally  so  as  to 
guide  u  small  knife  in  cutting  tlirnugii  the  clam jK.'t.l  lig^uiients.  It  is 
thus  employed  :  "  Through  the  posterior  ojjening  the  forefinger  is  car- 
ried over  the  top  of  the  broad  liganiont,  hooking  it  down  as. far  as  pcM?- 
gible.  The  posterior  blade  is  now  carried  upward.s  alung  the  tinger  at 
a  distance  of  about  i  inch  from  the  uttTus,  and  the  end  looped  over 
the  top  of  the  ligament.  Its  handle  is  pressed  backwards  on  the 
perineum.  The  anterior  bhule  is  ijitroduced  in  fnint<if  the  ligament, 
parallel  to  the  posterior  bhule,  and  its  end  locked  by  a  einipU-  nujchan- 
ism.  The  clamp  is  then  closed  and  screwed  up  tightly  outside  the 
vulva.  A  second  clamp  is  similarly  a|ijilied  on  the  ojipositc  ligament. 
A  knife  is  run  up  the  grooves  and  the  ligjinient  divided  on  the  uterine 
side  of  the  clamps,  when  the  uterus  is  freed."  The  instruments  may 
be  eaaily  remo\^ed  at  tlie  en<l  nf  two  or  three  days,  without  hjenntr- 
rhage. 

For  cases  unsuited  for  the  clamp.s — f.f/.,  enlarged  uteri— (he  sam<' 
Burgei^m  recommends  the  plan  of  turning  the  uterus  upside  down,  and 
using  forciprt«.sure  or  ligatures.  ''Complete  rotation  of  the  uterus 
on  its  long  axis  materially  shortens  tlie  dej>th  of  the  broad  ligaments, 
brings  them  more  fully  within  the  field  of  operation,  and  leavei?  the 
most  important  stage  of  the  proceeding — division  of  the  uterine  arte- 
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ries — to  the  last,  when  it  is  also  rendered  more  easy.  It  matUrs  little 
whether  the  uterus  is  turned  backwards  or  forwards.  If  rotation  can 
be  performed  by  tlie  finger  alone,  it  i?  most  easily  carried  out  in  the 
backward  direction,  witii  llie  finger  in  the  posterior  opening,  hooked 
over  the  fundus*.  If  the  finger  does  not  suffice,  anterior  rotation  br 
means  of  forceps  may  be  carried  out.  A  firm  hold  of  the  anterior 
surface  is  taken  hold  of,  and  the  uterus  pulk-il  down  us  much  asfw?- 
sible;  a  second  hold  is  secured  higher  up,  and  so  on,  onr  above  the 
other,  till  the  fundus  is  pruHped,and  the  uterus  pulled  down  and  com- 
pletely iu'V'erted.  The  fundus  now  lies  in  the  vagina,  and  perhaps 
presents  at  the  vulva,  and  the  upper  insertions  of  the  broad  ligaaienls 

are  within  sight  and  reacli With  an  inverted  uterus,  deligaiion 

of  the  broad  ligauienta  presents  no  especial  difficulties.  Firstly,! 
powerful  Wells'  forceps  gras|)3  as  much  as  possible  of  one  broad 
ligament,  close  to  the  uterus,  and  a  strong  silk  ligature  is  carried  rouuJ 
a  corresponding  depth  of  the  ligament  at  a  proper  distance  beyoui 
The  intervening  tissue  is  divided  with  scissors.  Two  or  three  successive 
pieces  of  ligament  are  so  treated,  and  one  side  of  the  uterus  is  setfrce. 
The  other  side  is  similarly  treated,  and  the  whole  uterus  is  tiien  rt- 
moved.  The  broad  lignnienta  are  thus  secured  by  three  ur  four  lip- 
tures  on  each  side,  and  tht-y  are  cut  short.  If  there  is  any  doubt  iis 
to  the  securing  of  the  dellgation  at  any  point,  a  catch  forceps  is  plaft-d 
on  the  visible  vessels,  or  the  forceps  are  left  hanging,  and  reaiovc^l 
next  day  or  the  day  after.  Ovaries  and  Fallo]>ian  tubes,  if  healthy, 
need  nut  be  removed.  Wheo  the  uterus  is  pulled  down,  and  particu- 
larly if  it  is  inverted,  the  broad  ligaments  are  stretched  and  tense.  A* 
soon  as  the  uterus  is  cut  off",  the  ligaments  recoil,  become  flaccid,  ani 
retract,  t*Miding  to  eusl  ligatures  loose.  Therefore  these  should  he 
tightly  drawn  and  should  have  a  considerable  hold  upon  the  tisiucs. 
These  precautions  ought  to  be  especially  obscrve<l  in  the  lower  po^ 
tions  of  the  ligatnenta,  where  the  uterine  arteries  lie.  And  it  uiuslhe 
remembert'd  that  it  is  here  where  the  risks  of  wounding  the  ureters, <Jfl 
of  including  them  in  the  ligatures,  is  greatest.  These  dangers  are  « 
hanced  by  inversion  of  the  uterus.  They  are  minimize<i  by  a  thoro 
separation  of  surrounding  cellular  tissue  in  the  early  stages,  and  h| 
keeping  always  us  close  to  the  uterus  as  possible." 

No  sutures  should  be  employed.  As  the  sponge  \A  withdrawn  I 
flaps  tend  to  fall  together.  A  drainage-tube  is  inserted,  and  irripftti 
is  prnctifod  by  a  catheter  passed  along  this.  Plugging  of  the  vujri 
is  thought  unnecessary.  The  genitals  must  be  kept  scrupulously  de 
If  hainorrhage  occur,  an  anaesthetic  must  be  given  and  the  blcedii 
looked  for  and  secured  by  forceps  left  attached.  Uoidng  may 
checked  by  syringing  with  hot  water. 
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Oontrast  of  the  Abdominal  and  Vaginal  Operations.— 
The  former  of  these  has  been  practically  .abandoned  owing  to  its 
fatality,  the  mortality  being  about  70  per  cent.  Mr.  Greig  Smith  (liic. 
supra  cit,  p.  181)  gives  the  mortality  of  the  vaginal  method  as  under 
27  per  cent.  The  dangers  common  to  the  two  methods,  shock,  septi- 
cemia, peritonitis,  inclusion  of  the  ureter,  secondary  hamiorrhage, 
seem  to  be  better  avoided  by  the  simple  vaginal  method.  Mr.  Greig 
Smith  thus  expresses  his  belief  that,  in  carefully  selected  cases,  the 
operation  is  both  justifiable  and  proper.  "  The  immediate  mortality 
does  not  forbid  it.  Recurrence  is  almost  certainly  not  more  rapid  than 
in  other  operations  for  cancer,  and  permanent  recovery  is  just  as  likely 
to  be  secured.  And,  finally,  there  seems  to  be  an  almost  unanimous 
opinion  that  death  after  recurrence  is  not  attended  with  so  much 
suffering,  that  perforations  of  bladder  and  rectum  are  not  so  liable  to 
take  place  after  the  uterus  is  removed,  and  that  existence  is  prolonged." 

Mr.  Thornton  (Diet,  of  Surg.,  vol.  ii.  p.  753)  thus  concludes  his  ac- 
count of  the  operation :  "  Time  alone  can  decide  whether  complete 
extirpation  of  the  uterus  for  cancer  is  destined  to  establish  for  itself  a 
permanent  place  in  surgery,  or  is  to  sink  into  oblivion  again,  as  it  has 
already  done  in  the  past,  after  a  very  decided  attempt  to  establish  it, 
though  not  on  such  a  careful  and  scientific  basis  as  in  the  present 
revival  of  the  operation." 

0-fflSARIAN  SECTION.* 

The  preparatory  treatment  is  much  the  same  as  in  ovariotomy.  The 
same  care  must  be  taken  U)  provide  suitable  sponges,  pressure-forceps, 
and  a  sufficiency  of  sutures  and  ligatures. 

An  incision,  about  5  inches  long,  is  made  as  in  ovariotomy,  but  does 
not  descend  within  at  least  2  inches  of  the  pubes,  for  fear  of  injuring 
the  bladder.  Especial  care  must  be  taken  in  opening  the  peritoneum 
not  to  wound  the  uterus.  If  possible  the  placental  site  should  be 
made  out  (a  matter  often  of  great  difficulty)  before  opening  the  uterus, 
and  avoided.  The  surgeon,  having  decided  where  to  incise  the  uterus, 
takes  the  following  steps  to  prevent  fluids  escaping  into  the  peritoneal 
cavity :  (1)  By  packing  sponges  (previously  counted)  carefully  around 
(2)  By  an  assistant  keeping  the  parietes  firmly  pressed  against  these 
and  the  uterus.  (3)  By  another  with  his  hand  behind  the  uterus  causing 
it  to  protrude  into  the  wound,  and  firmly  holding  it  there  (Greig  Smith). 

An  incision  4  to  5  inches  long  is  then  made  in  the  uterus,  first  by 
an  incision  partly  through  in  the  upper  part,  which  is  completed  with 

*  I  tnut  that  in  including  the  following  short  account  of  this  operation  I  shall  not 
be  met  with  the  criticism  "  ne  tutor  ultra  erepidam."  My  excnse  would  be  that  this  is 
an  operation  which,  in  the  country  especially,  any  hospital  suiigeon  may  be  lent  for  to 
perfonn,  and  that  without  much  notice. 
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the  finger,and  then  by  carryiiig  this  downwards  with  scissors.  The  hand 
being  mpidly  inserted  partly  closes  the  opening  and  finds  ihe  neck  of 


the  child,  which  is  e.xtracted  head  first.*  All  this  time  the  entrance 
of  bl(X)d  and  iiniuiotic  lluid  mu^t  be  prevented  by  the  uhovtsjsivt'n 
precautions.  The  cord  being  divi{h^d  between  two  piiirs  of  S|K'noer 
Wells'  foreeps,  the  surgeon  attends  next  to  the  bleeding  and  thepla- 
centn.  If  the  uterus  is  euntracting  well,  haemorrhage  will  cease  iitid 
spontaneous  detachment  will  take  place.  If  there  is  no  time  ti.i  wait 
for  this,  the  phiceuta  must  be  carefiiJly  peeled  away  while  blending 
sinuses  are  compressed  with  sponges,  or,  if  needful,  with  Spencer 
Wells'  forceps. t 

The  most  important  step,  closure  of  the  uterine  wound,  remains. 
The  membranes  being  removed  and  the  uterua  contracted,  superficiaJ 
anil  deep  sutures  of  carbolized  silk  are  then  insertetl  by  the  Siingi-r- 
Leopnld  method,  which  relies  upun  the  peritoneum  for  the  >i)<«l  pfr- 
feet  closure  of  the  uterine  wound.  It  is  thus  described  by  Mr.  Grti? 
Smith  :  "  The  peritoneal  cuvering  is  detached  from  the  muscular  filtw 
for  a  little  distance  along  the  margins  of  the  wound :  in  this  way  it  is 
possible  to  turn  inwards  a  greater  surface  of  jieritoneum.  Then  tlie 
deep  sutures  arc  ]daced.  They  are  made  to  enter  about  i  inch  from 
tlje  edge  of  the  wound,  passed  obliquely  through  uterine  tissue,  anJ 
made  to  merge  near  the  bottom  of  the  cut  surtice.  No  suture  sh(iul<l 
enter  the  uterine  cavit3\  Tliese  deep  sutures  should  be  placed  aboul 
J  inch  apart;  and  they  should  he  carried,  converging  n  little, beyond 
the  ends  oi'tlie  incision.  Then  the  superficial  sutures  are  pl!iced,tiff» 
between  each  deep  suture.  The  needle  first  pierces  pcritoncuin  aft'* 
muscle,  coming  out  a  little  below  the  lip  of  the  wound  ;  then  it  pick* 
up  the  free  edge  of  the  jteritoneum  on  its  own  side,  and  fitially  pursiW"* 
the  same  course  in  the  opjiosite  direction  with  the  other  side."'  Th***"? 
also,  are  carried  a  little  way  beyond  the  margins  of  the  wound.  Thi 
superficial  are  first  tied,  then  the  deep.  Finally,  if  apposition  is  ni4l 
perfect,  a  few  more  5i>turc8,.or  a  continuous  one,  may  be  used.  \Vhil«j 
the  sutures  are  being  inserted  freslf  sjjonges  may  be  inserted.  Tl 
peritoneum  is  then  most  carefully  dried  and  cleansed.  Pniina] 
should  be  used,  us  alter  ovariotomy,  if  there  is  any  suspicion  of  flui 
in  the  peritoneal  cavity.  And  if  much  oozing  has  taken  place  fronl 
the  uterine  walls,  or  if  the  discharges  are  foul,  a  tube  should  be  pi 
from  the  utervis  into  the  vagina  before  the  sutures  are  placed.  Whil 
the  abdoiiiiiial  wound  is  being  closed,  an  assistant  syringes  out 
vagina  with  a  Higgensou's  syringe  and  plugs  it  with  iodoform  «»r 
alembroth  gauze. 


I 


*  ir  the  feel  nre  iiiken  first,  ilie  uteriiB  may  conlracl  arounti  llie  hcnd. 

f  A  hyptxiennic  injrcliuii  of  ergolin  may  be  given,  and  ihe  uleriia  (irti«ly  gra^r^j 
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Practical  Points  in  the  Diagnosis.— Indications  for  Oper- 
ation. 
P    Htemorrhage. — This  is  of  much  importance,  botli  in  diagnosis  and 
as  bearing:  upon  nn  of)rT:iti<iii.    Thus,  in  tiie  villous  growth  or  limbri- 
atcrl  piipillonui  it  in  thii*  ulouf  wfijcli  kills.    In  tlieso  ^Tuwths  the  chief 
koint  i»  that  tlie  lia.'morrljage  extends  over  a  long  time* occurs  spon- 
"taneonsly  and  suddenly,  an<l  erases  in  the  same  way  ;  the  periods  of 
intermission  gradually  boconie  less,  till  the  bleeding  is  constant,  either 
rondfring  the  p.itients   utterly  nmeniic  or  adding  iv  their  misery  by 
■  bringing  about  cystitis.     These  Inst  two  conditions  may  be  so  marked 
|bs  to  demand  an  operation.     Tins  symptom  is  most  frequent  in  the 
villous  growth  (fimbriated  papilloma),!  less  so  in  the  fibro-papillunia 


"  Mr.  R.  Flarrisiin  (fntfm  Eaeyrl.  Surg  ,  vol.  vi.  p.  3S)  8liitt?s  thai  in  i\\a  iiuiKenni 
'St.  George't*  Iliwpiliil  lliero  is  ii  *i|iecimen  of  a  villous  liiiour  atlaclied  lo  llie  neck  of 
be  liladder  of  a  gentlemnn  ri^ed  eig]ity-one.  The  Htvl  attnok  nf  bu.-mi)rrlinji;u  had 
mrrwil  (wenfv  yearn  before  denlli,  and  had  luHteil  for  eight  mtmths,  an  interviil 
four  yeans  hnd  followed  this,  nnd  tlien  a  recurrent^  of  liipmorrliuf^e,  whkh  idii- 
tnately  proved  fatnl.  Sir  H.  KriMiie  al»o  .nlsiteii  llijit  the  disesiiie  ocniMioiiijUv  exietids 
over  seven  <>r  eight  years.     In  a  case  of  Mr.  Anderstfii's  {Vlin.  S>c.  Triijui.,  vnt.  xvjii. 

^,313),  of  |j<i{i'inijt)ia,  the  first  htpniiitiirin  had  taken  jdai-e  twelve  years  Ijefore;  then 
line  nn  interval  of  a  year,  followeil  hy  recnrM'nfe  nf  tiie  (m-nialiirin,  ihe  next  in- 
tervnl  being  ^hurlened  to  six  nmiitlis,  after  wliicli  recurrence  took  ]>lace  fnirljr  reg- 
ularly every  three  monilt^. 
■  f  Sir  H.  Tlioinpw>n  (A»c.  infra  eit.)  daf-sifieH  tumors  of  the  bladder  as  follows:  ], 
■fSitDple  miiconx  p<dypiifl  or  tnyxunia ;  2.  Paj/illomala— (a)  Fiaibriuled  paiiillomn  or 
villous  tinuor,  ifc)  Fibro-pnpilloma  ;  3.  Tfanxilional  nimor»,  interinetiiate  in  structure 
fiwecn  the  foregoiiiK  and  the  saroomnta ;  4.  Sarcomata,  ronnd  and  ji|iiiidle-<.-etled 
Irare) ;  5.  Scirrlioiis,  emejiliahpid,  and  nielanolic  caneers;  G.  Dermoitl  lonuirs  (rare). 
more  scientific  classifiention  is  that  given  by  IVof.  Ku-^ter  In  Volkinimn's  llin.  Lect., 
InnaU  of  Surgay,  Sejiteinber,  1S86;  A.  Newgnjwihs  of  the  proNtale — 1.  Fibro-ade- 
JTOB,  2.  Myxonni,  3.  Carcinoma.  JJ.  New  grovfllic  of  lite  bladder — i.  New  growths 
Ifoin  the  mucous  or  Bub-mucuUB  coat:  1.  Papitloiiia  (including  the  tw(t  varieties  of 
Sir  II.  Thompson),  2.  Kjhrnus  polypi  and  myxoma,  3,  Sarcoma ;    ii.  New  growths 

E'—in  muscular  cual :  4.  Myoma;  iii.  New  growdis  from  the  epithelial  and  glandular 
ues :  5.  Adenoma,  6.  (Jarchioma. 


736 


OPERATIOX8  OS   THE  ABDOMES. 


or  in  the  "  transitional  "  growths.  Mr.  H.  Thompson*  lays  macb] 
8tres8  on  the  fact  that,  in  these  cases,  the  stream  often  begins  withoatj 
or  witlt  little  blaud,  ami  ends  of  a  bright-reil  color. 

.So?(7j(/t«v/.— This  is  usually  said  to  be  negative,  but  it  should  be| 
made  use  of  thor(ni<,d)ly  nnd  carefully.    In  the  ease  of  a  sinjilu  fimbri-l 
ated  papilloma,  the  sound  may  |rive  no  information  unless  it  hsipiieDB 
to  detach  the  growth.    In  more  solid  growths — e.g.,  a  fibrous  pnpillotua, 
a  transitional  or  sarcomatou.s  tumor — resistance  may  always  lie  met 
with  at  one  spot  in  movinjj;  the  sound.f     In  the  mucous  polvjii  of  | 
children  any  movements  of  the  sound  may  bo  prevented,  andcarciuo- 
matji,  if  ulcerated,  may  give  a  very  distinct,  uneven,  rugge<l  feel,  while 
the  increase  of  pain  afterwards  is  here  very  marked.     But  soumliii^' 
is  of  value  beyond  what  it  tells  at  the  time.    By  using  the  sound  »ith 
judicious  nnd  gentle  vigor,  particles  of  a  villous  growth  umy  l>e  de-' 
taclied  for  microecoincal  examination.     This  may  perhaps  he  fliW 
by  washing  out  with  a  lithotrity  evacuator  as  suggested  by  Mr.  Davie*- 
Colley. 

Exnmination  of  Urine. — This  aid  has  been  too  much  neplecletl  l><^ 
cause  the  naturally  present  "transitional  "  ej>ithelium  of  the  l>bldef 
may  so  easily  he  mistaken  for  growtli-cells.  But  in  the  case  of  villous 
growths  especially,  careful  examination  of  the  urine  should  k  fri" ' 
quontty  nunle,  and  tlie  patient  directed  to  bring,  at  once,  imy  whiteor 
flocciilent  particles  passed.  The  sediment  of  the  urine  should  bcJilso 
frequently  examined  microscopically  after  sounding  and  washing  out. 
The  delicate  papilke,  with  their  connective-tissue  basis  sujipurtin!: | 
hosts  <if  columnar  cells  with  large  delicate  capillaries,  are  nl<)8lt!l»^ 
acteristic. 

Exam i nation  per  Eectum. — This  is  usually  negative.    Occa8ion»ll.^ 
pain,  a  tender  spot,  or  thickening  felt  through  the  trigone,  may  point  j 
to  the  position  of  the  gn»\vth.     In  elderly  men  a  rectal  exaniiuntion  i 
should  always  be  made  to  find  out  if  any  enlargement  of  the  prostaKj 
exists. 

Exclu»lon  of  other  Conditions — e.jy.,  stone,  tubercular  and  other  fori)*'! 
of  cystitis.    The  need  of  this  is  so  obvious,  and  it  can  usually  be  ia| 
easily  managed  by  carefulness,  that  merely  mentioning  it  here  will  I 
sufficient. 

Fnihtrc  of  Pretrimts  Treatmrnt. —  Giowihs  of  the  bladder  being  ineVJ 
tably  fatal,  whetljer  from  hffiniorrhage,  or  pain,  or  obstruction  n«ult*t 
or  from  these  combined,  the  surgeon  is  entirely  justified  in  urging  » 


»  Tumma <^  the  Btadder,  p.  66. 

t  Tlius  i(  may  he  fiafiv  lo  explore  one  fide  of  the  l)la(lder  Ity  cvrrrinfp  ih*  •w" 
over  (o  ilie  4)|i|in$iite  ttiigli,  wJiile  xinulnr  iiiuiiceiivreii  to  eKotuine  the  other  6i<i«l 
interfered  with. 
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igital  exploration  to  clear  up  the  cnse  and  the  question  of  removal, 
rhile  it  remains  as  yet  uncertiiin  how  mtmy  of  the  cflses  puhlished 
1  cure?  are  really  and  pfrmnnf-ntly  so.  even  in  tin-  rn?c  of  the  villous 
'owth,  it  is  an  undoubted  fact  that  an  operation  may  rt'sull  in  arregt- 
ig  the  ha-niorrhnge  comjiletely  for  years.  In  other  cases,  haemorrhage, 
lin,  and  frequency  of  micturition  may  all  be  very  largely  relieved, 
Fhere  little  or  nothing  can  lie  dune  in  the  way  of  removal,  the  free 
^cape  given  to  the  urine  l»y  a  perinesd  or  !>iupni-])nhic  operation  or 
Y  dilating  the  neck  of  the  bladder  in  a  woman  may  give  great  relief; 
here  even  thia  fails^  the  ease  has.  at  least,  been  cleared  up. 
Choice  of  Operation. — Where  the  furgeou  has  to  deal  with  a 
irge  tumor,  or  with  a  number  of  tumors,  the  supra-pubic  method  will 
E»  safest  and  give  most  room,  and,  in  any  case  if  the  perineum  be  very 
ecp,  if  the  prostate  be  enlarged,  or,  if  the  fierinfum  be  small  and  the 
Ivis  contracted,  the  above  operation  im  indicated.  So,  too,  in  the 
e  of  A  recurrent  growth,  this  method  should  be  employed,  as  it 
nnot  be  told  how  far  the  recurrence  is  widely  diffused. 
But  where  there  is  reason  Ui  believe  that  tlie  growth  is  single,  or 
mall,  or  near  the  neck,  the  bladder  may  be  expl(»red  from  the  peri- 
leum  by  opening  the  membranous  urethra,  and  dilating  the  vesical 
neck. 

In  most  cases  it  will  probably  be  advi.Hablc  to  combine  both  opera- 
Eons,   as    the    perineal    ojiening    enables    the   surgeon    to   use  two 
idex-fingers  in  the  bladder  at  the  same  time,  anrl  also  favors  drainage. 
Operation. — Thesurgenn  firtt  opens  the  membranous  urethra  on 
etiilf  ill  the  manner  of  a  median  lithotomy  (p.  7ot>),  and  explores 
je  bladder  after  dilating  the  neck  with  hie  finger,  which  is  made  to 
it»'r  by  a  careful  insinuating  movement  along  the  director,  winch  is 
en  withilrawn.     If  no  growLii   is  felt  near  the  neck,  the  surgeon, 
«ing,  makes  firm  supra-pubic  })ressure,  so  as  to  bring  tlie  upper  part 
f  the  bladder  into  cimtact  with  his  left  in<lex.     On  finding  a  growth, 
e  carefully  ascertains  its  size,  situation,  shjipe,  existence  or  uot  of  a 
peduncle,  and  whether  this  peduncle  is  narrow  or  not.     Its  structure 
is  also  examined,  whether  polypoid  and  firm,  or  soft,  lloatiug,  and 
villous.*    If  he  decitle  thai  the  growth  crui  be  removed  by  the  [lerineal 
wound,  he  must  be  provided  with  appropriate  forcejis,  especially  the 
ones  with  serrated  edgc^,  straight,  and  of  diU'erent  curves,  introduced 
by  Sir  H.  Thojujison.     A  very  small  0K-ra8<'ur  with  violin-string  liga- 
ture may  [icrhaps  be  used  in  this  way,  or  sharp  spoons  or  scoops.    Sir 
Thompsont  thus  describes  the  use  of  the  forceps;  Having,  with 

*  .A  nigi4e<i  iilcented  HUr^ce,  liii^e  Mr>sile  tuntxn*,  and  multiple  »oft  mnwies,  are  llie 
Bt  nnruvuralile  lo  deat  witli.    Iier<>nd  ii  |Millinlive  cvstutoiiiy  tlic  (ir^t  lulmits  of  no 
iierence. 
tmoTB  of  Ihe  BInilUr,  [i.  50;  Bril.  Ved.  Jaiwn..,  1883,  vol.  ii.  p.  1180. 
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hia  forefinger,  first  made  himself  familinr  with  the  exact  position  and 
size  of  the  tumor,  he  inserts  the  forceps,  guided  only  by  the  knowledge 
thus  ftc«}uire<l,  and  makes  a  decided  snip  on  tlie  tumor;  then, by 
moving  the  forceps  in  diflerent  directions,  he  maken  sure  that  heha« 
the  growth  within  their  grasp.  "Above  all  things,  he  i»  not  to  pull 
forcibly,  but  to  prcRs  firmly  tlie  }>)ado?  together,  biting  or  cliewinp  a 
little,  if  I  may  use  the  terms,  with  tlic  extremities  of  the  hlinles  with- 
out changing  the  original  situation  of  the  bite  or  grasp.  Then  a  little 
twisting  movement  may  help  t<i  disengage  tlie  mass,  which,  if  aocora- 
plii^hed,  the  forceps  will  be  felt  free,  and  may  he  withdrawn  with  their 
contents,  after  which  the  finger  enters  to  feel  Avlint  remains  aini  flhati 
more  must  be  done  in  order  to  complete  the  removal.  Let  nic  p'nmrlc,  1 
whenever  the  forceps  has  removed  a  portion,  however  S'mall,  the  in- 
strument pbfiuld  never  be  re-intro<luced  until  the  finger  lia?  ngftin 
examined  the  interior."  It  is  best  to  leave  the  detaelied  pieces  mll'« 
blad<ler  and  to  remove  them  together  at  the  end  with  u  scoop. 

If  t!ie  tumor  has  not  been  f?e]»arated  by  the  moderate  ns<.' of  th*> 
forcf|is  just  described,  it  will  probably  be  found,  im  infrndnoinglhe 
finger,  so  nearly  severed  that  the  actual  division  niay  biM'om|>lcted  i 
with  the  finger  nail  or  by  one  of  Sir  H.  ThonipsonV  Rcrrated  in&tni-' 
mentf^  for  this  purpose. 

Tlie  same  surgeon  thus  draws  attention  to  the  great  risk  of  niakiiijti 
strong  supra-pubic  pressure  while  forceps  are  being  usufd  :  "If  that' 
preg^ure  \s  considerable,  it  forces  the  upper  wall  of  the  bladder inU) 
ita  own  cavity,  and  t!iU(^  gives  the  growths  a  larger  conldur  than  thfy 
possess,  and  makes  them  apparently  salient  to  a  much  gri-ater  eit«nt^ 
than  they  really  are.     Tlius,  an  eager  or  inexperienced  operator,  oi»' I 
aware  of  the  effect.s  of  strong  sui)ra-pubic  pressure,  might  he  leiita^ 
seize  the  mass  offered  to  the  forceps  through  the  influence  of  this  pre 
sure,  and,  under  tlie  belief  that  it  was  a  large  growth,  he  might  inflic 
a  fatal  wound  by  cni.shing  a  double  fold  of  the  coats  of  the  blaildefJ 
and  so  make  an  opening  in  the  ]>eritoneum.     To  avoi<l  such  a  cat 
trophe,  it  is  only  necessary,  first,  to  decline  the  attempt  to  tleslroyaoj 
growth  which  is  clearly  not  sufficiently  salient  to  admit  of  cunipk 
or  nearly  cuin|)lt'te  remuvu! ;  and,  secondly,  never  to  employ  the 
ceps  while  forcible  supra-pubic  pressure  is  made — ^al  least,,  no  woS 
pressure  than  is  desirable  just  to  steady  and  supjiori  the  bladder  anl 
the  parts  adjacent," 

When  a  growth   has  a  aufl'n'ienlly  long  and  substantial  pedicle,! 
may  be  dragged  out  into  the  woun<l  and  cut  away  or  twi.^'ted, 
divided  with  the  ^raseur  in  the  way  adopted  by  Mr.  Davies-CoUcJ 
and  Mr.  Pittsf  in  their  cases. 


*  Clin.  Soe.  Tmnt.   vol.  xiv.  p.  104. 


f  Ihid.,  vols  xviii.  p.  3'Jl  ;  xs.  p.  S09 
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If  the  surgeon  <k>k'rniinc'  to  make  a  sU|>ra-puhif"  o|ii'iiiny  as  vvoll, 

)wing  to  tlip  prowth  being  large,  multiple,  liryond  rearh,  ptc.»  lie  will 

(first  place  a  bag  in  the  rectum  and  distend  it  with  10  or  12  ox-s.  of 

water.     The  bladder  is  then  injected  with  -S  or  10  ozs.  of  Thonapson'B 

fluid  (p.  tjl9)  through   the  perineal  wound  by  a  large  catheter,  and 

thip  wound  is  finally  plugged  around  the  catheter  with  .sponge,«  dusted 

with   iodoform,  aided,  if  needful,  by  the  finger  of  an  assistiint.     Tlie 

eupra-pubic  opening  is  then  made  as  at  p.  753,  with  this  exception, 

rthat.  when  the  bladder  is  distinctly  reached,  one  or  Uvu  siitnrep  of  car- 

:l»olixed  silk  are  passed  acrossthe  site  of  the  intended  opening  into  the 

[bladder  with  a  curved  needle  in  a  handle.     The  opening  into  the 

[bladder  i.s  then   made  (carefully,  ho  as  not  to  divide  the  underlying 

ceilk ),  the  silk  is   booked  up  nnd  divided;  by  this  nteans  two  or  four 

Lsutures  are  present — one  or  two  on  either  side — which  will  serve  to 

JTaise  up  the  blad<ler  as  reipiired.  :inil  to  keep  it  well  open  itnd  within 

►  teach  during  the  toiti.ipulations  needfid  for  tlie  reujovril  of  tin-  tumor. 

This  may  be  effected  by  the  finger-nail,  one  working  from  the  irjtper 

P«nd  another  from  the  perineal  opening,  nr  by  one  of  tlie  instruments 

already  mentioned. 

The  galvanic  (icraeeur  shouhl  never  be  used  unless  other  iustru- 
jtnents  have  failed.     The  loop  will,  no  doubt,  shear  away,   without 
I  haemorrhage,  large   nut.'ises  which,   from   their  size,  poorly   marked 
[pedicles,  and  vascularity,  are  very  diJlicult  to  deal   with   othrrwiric. 
[But  its  liability  to  introduce  septic  complications,  and  the  diiriculty 
>f  manipuhition  in  a  deep  contracted  space,  are  grave  objections  to  tlie 
[cautery.*     If  the  ?urgeon    is    driven  to  use  an   ecraseur,  he  should 
[employ  the  ordinary   wire  one,  lui  account  of  the  above  nientiiMied 
nepttc  complications.     With    regard  to  the  size  of  the  tumor,  it  is  re- 
markable, if  the  aua't^tlietie  i.s  taken  well,  how  much  may  be  removed 
by  a  proces.s  of  quiet  nibbling  combined  with  careful  torfiion.     Mr. 
'Bryant  (Lancet,  188(i,  vol.  ii.  p.   1076')  found  the  following  method 
Useful  in   the  case  of  a  bladder  which  appeared  to  be  filled  with  vil- 
'lous  growth  :    A  great   deal    having  been    removed    by  forceps,  the 
bladder  was  scraptnl  tfn"i>ughout,  the  walls  being  wiped  rather  roughly 
'  with  a  new  sponge  tightly  tied  round  a  forceps.     Hicniorrhage  recurred 
six  months  later,  persisting  for  a  week  ;  it  then  stopped,  ami  the  man 
^was   iloing  well    eighteen    munths-   after   the   operation.      Wlmtcver 
method   is  used,  the  surface  left  should  be  iis  smooth  as  poesible,  to 
diminish  the  risk  of  phosphatic  deposit 
Diflaculties  during  Removal  of  Bladder  Tumors, 

1.  A  very  coiitraeled  blad«ler, 

•  In  one  cane  Itraught  Ijefui^'  the  Liriiical  Society  {Luneatf  December  3,  1887)  Mr. 
[Parker  iic«(l  thU  method  liiicceHHriilly,  examining  Uie  Ini-ie  uf  the  growth  and  every  pari 
of  the  blndder  with  :i  srmill  incamlesceiU  ek'ttrif  iariifi  intro'liK'LHi  for  the  purpose. 
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2.  Growtlia  very  lurj^e,  or  multiple  and  difftise,  or  without  |»cdmi 
cles-  Other  diflicultie«  connectt'd  with  tlie  growth  luay  he  ite  eitu 
Uon  far  back  in  tlic  fundus,  or  ili^  structure  with  long  delicate  Blatm-afl 
which,  tioating  in  tiuid,  ure  difficult  to  dtHi'cl  anil  catch. 

3.  Ilipniorrhage.    This  nuiv  he  very  troublesome,  and  obscure 
fiehl  of  operation.     It  usually  yields,  either  s|iont!ineou5ly.  after 
removal  of  the  growth,  or  to  sponge-prea^^ure,  injection!?  of  ic 
boracic  acid,  or  dilute  solution  of  iron  perchloride. 

4.  IiiHItralion  of  the  l>l:\dder  wall  by  i^rowth. 

Causes  of  Death  after  Removal  of  Bladder  Ttimors. 

1.  Shock.    Mr.  R,  Harriscm  {Lfinrat,  1884,  vol.  ii,  p.  678)  reconbf 
case  of  a  man,  aped   forty-two,  who  died  somewhat  sud  ' 
parently  from  shock,  twelve  hours  after  removal  of  a  villoi:- 
tlie  perineal  method.    The  lucmorrhage,  which  had  begun  foary< 
before,  had  for  a  year  been  jH?rsistent  and  consideralde* 

^.  Surgical  kidney. 

3.  Injury  to  the  bladder  and  peritonitis.  Mr.  Bryant  (Lofw/f,  1* 
vol.  ii.  p.  I077j  mentioned  a  case  in  which  a  fibrous  polypus 
drawn  from  the  fundui<  into  the  perineal  wound  and  9nip]KHl  nfl 
The  man  die«l  of  peritonitis",  and  a  f<mall  hole  was  found  in  the 
bladder  at  tlie  site  of  the  rfomved  polypus. 

4.  Recurrence. 


LATERAL  LITHOTOMY  (Figs.  120-2). 

The  lateml  oiK-mtiou  will  }\v  described  under  the  follovring  h««l 
A.  Preparatory  Treatment. 
U.  Passing  the  Staff.    Possible  Difficulties. 
r.  Finding  the  Stone.    Possible  Difficulties. 
1>.  Entering  the  Bladder.    Possible  Difficulties. 
K.  Extracting  the  Stone.    Possible  Difficulties. 
F.  After-Treatment  and  Possible  Complicatioos. 
.\.  Preparatory  Treatment —For  a  week  or  so  before  the  op 

titm  the  diet  should   Ik*  bland,  so  as  to  Uix  as  little  a»  poesiblr  jadd 
kidneys — e.g.,  milk,  barley-water,  light  ]>uddings.  and  n  little 
If  alcohol   if  needed,  some  sound  spirit,  well  diluted,  will  be  a  ff' 
form,     Buths  should  be  taken  regularly,  the  bowels  well  movwl, 
an  enema  given  on  the  morning  of  the  operation,  and  care  shtmM  be 
ttiken  that  all  this  has  come  away. 


*  Mr.  llHrriKni),  io  Sllimtmiion  of  the  «u«l<len  uad  excewive  bleeiiin<  to  wliirh  irill<i 
tuniorB  are  liiible,  even  when  ihev   n|j{>ear  coinparativclv  qnie!«crnt,  hu  (wblii 
{Lirfrpncl  Afftl  Chir,  Joum  ,  July,  1884),  r  ciine  where  tleaih    took    pliti'e  fnna  i* 
caii^e  in  nine  lifviirs      In  ihii*  inslamt;  xlight  hieiniitniia  hiul   exinied  litrmnic  mootio 
previoimlv,  but  no  u|>cratiiin  had  been  |ierforu>e<<. 
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B.  Passing   th©   Staff. — Tliis   step,   however   simple   anrl   easy, 
ttisually  presents  oecasionul  difficulties,  the  more  tr^'ing,  because  per- 
haps unlocked  for;  they  arc  — 

( 1.)  Spasm,  from  the  urethra  not  being  used  to  instruments. 

i(2.)  Stricture. 
(3.)  False  passage. 
(4.)  Enlarged  prostate. 
(5.)  An  enlarged  prostatic  sinus,  into  which  the  end  of  the  f«ound 
C.  Finding  th©  Ston©  with  Sound  or  Staff.    Possible 
Difficulties. 

( 1.1  The  stone  may  have  been  passed.*    This  \>i  not  impossible  in 
children  with  small,  smooth,  narrow  calculi^  and  their  sudden,  strcn- 

Iuous  micturition. 
(2.)  The  stone  may  lie  behind  an  enlarged  prostate.    Here  the  finger 
©f  an  assistJiut  passed  into  the  rectum  may  help. 
(3.)  Tlie  stone  may  be  enveloped  in  (oUh  nf  nuieous  mombrane. 
Injection  of  the  bladder  is  here  indicated. 

(4.)  The  stone  may  be  encysted.    This  is  so  rare  as  to  have  been 

I  called  the  refuge  of  young  lithotomists.  The  following  case  of  Prof. 
Humphryt  shows  well  how  embarrassing  this  cnndititm  may  be: 
A  man.  aged  fifty-one,  was  cut,  then  submhlfd  twice  to  Hthotrity, 
then  again  cut  in  the  old  scar  three  times,  nil  within  six  year.s,  for  an 
encysted  calculus.  On  the  fourth  oecasittn  of  lateral  lithntoiny  the 
nature  of  tFie  case  was  ma<le  out  aci-uratcly.  The  stone  was  uow  felt 
'behind  the  prostate,  attaclied  to  the  Uhulder  by  a  pediclu  which  seemed 
Bto  penetrate  the  coata  of  the  viscus,  and  to  be  attached  to  another  mass 
■  heyond  it.  It  was  evidently  a  stone  of  hour-glass  shape,  part  l>eing 
Bin  the  bladder  and  part  in  tlie  sac.  -M  each  of  the  previous  operations 
■the  part  within  the  bladder  had  bruken  off,  the  rest  not  being  extracted, 
Howiug  to  the  size  of  the  prostate.  The  sympteuus  recurring,  uretliro- 
Hrectal  lithotomy  was  performed.  The  st<me  being  now  within  roach, 
Htlie  edge  of  the  mucous  membrane  around  it  was  incised  with  a  her- 
Bnia  knife,  and  a  stone,  ttie  si/.o  of  a  walnut,  and  with  a  truncated  stalk, 
B*3CtracU?<l,  Death  took  place  in  two  days,  from  pelvic  cellulitis. 
Tlumgh  the  bladder  was  otherwise  but  little  diseased,  the  cyst  seemed 

>to  have  originated  from  the  protrusion  of  mucous  membrane  between 
the  muscular  fibres,  as  ant»ther  one  existed,  though  without  a  stiine. 
The  cyst  communicaled  by  a  considerable  opening  with  the  foul,  infil- 
trated tissues.  Prof.  Ilunipfiry  asks  wjiether  this  was  due  to  his 
manipulations  of  a  delicate  sac,  and  whether  euprn-imbic  lithotomy 


*  Cf.  ihe  ca«  nienlioneil  hj  Mr.  Holmes,  Clin.  Soe.  Tmiu^  vol.  ii.  p.  67. 
f  Some  CtUKM  of  OprrtUion.     Patiiphtet.     IS&O. 
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would  not  have  beeu  better.     In  another  case  Prof.  Huiiiphrv 
able  tu  remove  u  similar  enlculuB  successfully,  by  lateral  lithotornrj 
after  repented  introduction  of  forceps  nxul  scoop.     He  point*  out  llii 
these  cysts  may  be  4uit4'  »>ut  of  reach  in  lateral  litliotomy.     As  Uk 
walls  congift  only  of  cellular  tissue,  mucous  meinlirnne,  and  perlup 
a  thin  layer  of  muscular  Hbre,  they  are  easily  laceraleti  during 
operation,  an  accident  almost  certain  to  be  fatal.     The  diapin*i*  ^ 
usually  to  l»e  made  if  the  stone  is  always  struck  by  the  ttound  ul  uc 
Bpot,  es-iiecially  if,  per  rectum,  a   lunip  ih  detiM-ted  »'tirrt-?fiun<liiij 
that  i-|»ot.* 
D.  EDtering  the  Bladder. — The  liiuc  tiiustu  lur  intruiutit 

the  stiiH  viiPH  .■>  with  ditUrciit  i>piTator8.  Pasi^ing  the  btuif  while  tfc 
patient  is  9till  recunibent  is  the  e;i«ier ;  paftsing  it  when  the  pativntif 
in  lithotomy  poitiiion  is  ruiher  more  <)ifKc\jU,bat  secures  tlit  oixTsa 
again^st  the  rihk  of  the  stall' slippiug  out  lifter  the  patient  is  ImiU":!) 
down  into  poBition,  a  risk  which  i»  greater  with  the  stntigbt  stiff. 
prefer  to  brinf;  the  patient's  lower  limbs  over  the  ed;ie  of  the  tal»l«*,l 
piujs  tlie  siraiiiht  statV  while  he  is  thus  recunjlnMit,  and  then  to  Iwi 
his  limbs  only  brought  up  into  position. 

The  uates  just  projecting  over  the  edge  of  the  Uible,  the  sacrum  belt 
Hat  U|>on  it,  the  Hexed  thighs  and  legs  being  held  well  uUtof  thevnj 
the  surgeon,  seateil  ciunfortably,  iind  with  his  face  on  a  level  with 
perineum,  directs  an  assistant  so  to  hold  the  staiV  as  to  bring  tlie  luvt 
branous  urethra  close  to  the  surface  of  the  i>erineuin.    If  a  curved 
be  usi'd,  this  iseaisily  done  by  inclining  tlie  handle  strongly  u^war 
liie  abdomen.     By  this  uiameuvre,  in  Mr.  Cadge's  words  {loc. 
at.)  the  {Kiint  of  the  staff '^nee<i  not,  and  should  nut,  be  withdm* 
from  the  bladder,  but  if  it  were  it  would  Ik'  of  no  tnonient,  l>ecanflel 
would  re  enter  it  the  moujrut  the  handle  is  raisetl ;  the  luembruic 
urethra,  instead  of   being  almost  perpen<licular  to  the  sur&ee 
the  perineum,  as  it  is  when  the  staft'  is  held  upright,  i*  brought  uli 
paralhl  with  it,  and  is  much  easier  to  find  with  the  knife ;  there  isi 
inducement  to  »)j>en  the  urethra  toti  far  forwards, and  eonseqaently  do 
risk  of  wounding  the  bulb  or  its  artery.    The  stafl"  gets  a  steady 
against  the  I'ruiit  of  the  pubes,  atid  there  is  no  ilanger  u>  the  rvd^ 
at  this  stage."! 

Having  felt  the  stall'  thus  jjrescntcd  towards  him,  having  wtami 
into  the  depth  of  the  ischio-rectal  fossa,  the  site  of  the  taWrand  raiuBS 


*  Erichcen  ^iiiryiry,  vol.  ii.  p.  945)  nUt  tbntlhc  beak  c»nnu(  b«  niMle  (w  |«w i 

»tich  h  stone,  fo  at  in  i.'olaie  ii. 

i  It  tlitut  conitiinifH  tlie  iMlvitnta^eN  of  ihe  two  very  diflerenl  innb«Mls  ip^lt*  i 
vix.,  either  lo  hold  the  sinff  well  up  Grady  itnJ^r  the  pubes  nful  tlui*  a««j  tnm  iftf 
bowel,  but  alw)  »»«y  frt>uj  tb«  «lun«;  or  cliiseljr  Jwa  ij|i«tn  '''•"  i  -I'v^  «...i  . 
lo  (he  rectiiiii  alvi. 
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what,  uccordinply  as  the  curved  or  straivrhl  staff  is  ustvl — tht-v  will  1» 
given  Bepnrat^ly. 

(a)  With  the  Curved  StaflF— WJicn  tla-  kniu--pi)ixiU.sU'Uhrijiiy 
lodged  in  the  groove,  it.s  hainlle  is*  a  little  depressed,  the  h|ad»-,  nt  tin- 
same  time,  turned  a  little  to  the  left,  is  pushed  8tr4idily  ulnn^  thr 
groove  till  a  push  of  urine  or  a  sense  of  resistiince  c«i«inp,  or  tjoth 
topethor  usually,  announce  that  the  neck  of  the  bladder  ha«  iHiensuf* 
firiently  tlividcd  with  the  knife.  The  fingor  is  uow  wormod  bto  tJM 
bladder  over  the  concavity  of  the  Ptatf. 

(ft)  With  the  Straight  Staflf— When  the  point  of  the  knife  ii 
felt  to  he  safely  lodged  in  the  groove,  the  surgeon  Uikes  the  hjimlltfof 
the  straight  stiiff  from  his  assistant,  brings  it  d<iwn,  and  still  kwi»iiijj 
his  knife  in  the  groove,  lateralize«  the  staff  slightly  to  the  l»-ft,tlit 
handle  of  the  knife  being  now  depressed  so  as  to  form  a  sufficinjl 

Fiy.  122. 


r'ifWW^ 


tAlemI  Utbii(oiuy  wlUi  •  atrRlKht  «utr  iKej). 

angle  with  it,  and  make  an  adequate  wound,  the  surgeon  runsitalon| 
the  groove  stoadily.  till  he  kiv>wp  by  the  nbnve-given  evidence  tbat^ 
the  neck  of  tlie  bladder  has  lK*en  sufficiently  cut. 

The  left  index  finger  is  next  wormed  over  the  edge  of  the  staff,  th« 
straight  staff  Itcinir  held  by  the  surgeon  himself,  in  bin  right  liaml 
the  curved  one  being  held  l)y  an  assistant,  till  he  feels  that  lie  kii 
entered  the  bladder  and  plneed  the  finger  tip,  if  possible,  in  cool 
with  the  stone.  Entrance  into  the  bladder  is  known  by  feelinf?  tlj( 
finger  surrounded  with  a  smooth  cavity,  line<l  with  mucous  meni^ 
brane,  while  the  finger  itself  is  girt  by  a  fibrous  ring.  The  stone 
being  felt,  or  the  bladder  cavity  disJtinctly  gained,  the  staff  is*  with*! 
drawn,  and  the  surgeon,  while  taking  his  lithotomy  forceps,  dilat 
the  opening  into  the  bladder  with  his  finger,  which,  at  the  same  tiiB 
pulls  flown  and  steadies  the  neck. 

Failure  to  Enter  the  Bladilrr.—Th'xs  most  vexatious  and  embarraasiofj 
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difficulty  is  most  likely  to  l>c  mot  Avilli  under  two  widely  different 
conditions — (1/  most  frequently,  in  little  children  ;  (2)  in  old  piiticnte 
with  very  fat  deep  perinea,  and  enlarged  prostates.  Each  must  be 
considered  separately. 

(1 )  III  Little  Children. — The  causes  here  are,  the  small  size,  delicacy, 
and  mobility  of  the  neck  of  tho  bliulder  an<l  urethru,  imd  the  fact 
that  the  bladder  lies  hi«rh  up  above  the  pelvis.  Mr.  Cndge  quotes  tlie 
following  from  Sir  W.  Fergusson :  "The  point  was,  ns  usual,  placed 
on  the  staff  and  pushed  gently  tmvards  the  blarlder.  The  fin^^er  went 
on,  but  I  was  aware  that  it  had  not  got  between  tlie  iirethni  and  the 
stnfT.  With  an  insinuating  movement  (much  to  be  appreciated  by 
the  lilhotomist  who,  as  I  do,  professedly  makes  a  small  incision  in 
this  loealily),  I  endeavored  to  get  its  point,  as  usual,  into  the  urethra 
and  neck  of  the  bladder.  But  here  I  felt  convinced  that  I  had  failed, 
and  was  aware  that  the  finger  was  getting  deeper  a.s  regards  the  depth 
of  the  perineum,  but  that  I  was  not  tnaterially  nearer  tlie  Vdadder. 
I  could  feel  a  considerable  space  at  the  point  of  the  linger,  an<l  was 

I  convinced  that  tlie  upi>ep  part  of  the  meniliranous  urethra,  as  well  as 
the  sides,  had  given  way  to  the  pressure,  and  that  now,  as  the  finger 
van  getting  deeper  into  the  wound,  I  was  only  pujiliing  the  prostate 
and  neck  of  the  bladder  inwards  and  upwards.     These  parts  seemed 
to  recede  before  the  smallest  imriginable  force,  whilst  1  felt  that  I 
could,  in  a  manner,  make  any  ainnuut  of  H]>ace  around  tlie  biire  part 
of  the  staff.     I  had  no  difliculty  in  distinguishing  between  the  surface 
of  this  space  and  that  of  tlie  mucous  membrane  of  the  bladder.    More- 
over. I  knew  that  I  had  never  crossed  thai  nairow  neek  whieb  is  always 
L  felt  as  tlie  finger  pas.«es  into  the  bladder  when  a  litnited  inei.-ion  is 
^bmftde.    An  impression  came  over  me  that  I  was  about  to  fail  in  getting 
^f  into  the  bladder,  and  I  had  an  idea  that,  unless  I  could  open  the 
^r  urethra  in  front  of  the  prostate  more  freely,  I  should  probably  never 
reach  the  8tt>ne.    This  I  effected  with  great  caution,  and  then  I  could 
appreciatt*  the  pasi'age  of  the  finger  as  usual  through  the  neck  of  the 
bladder.     The  stone  was  easily  touched  und  removed,  but   I   was 
fori'ibly  impressed  with  the  idea  that  1  had  nearly  failed  in  the  per- 
formance of  the  operation."     The  child  here  was  four  years  old. 
Mr.  Cadge  thus  met  the  same  diiHeulty  in  an  infant  of  one  year  and 

■  a  half:  ''  I  felt  the  iiofsossibility,  even  with  a  fair  incision,  of  disteiicl- 
ing  the  wound  with  my  finger;  it  was  like  trying  to  get  it  into  the 
orifice  of  the  urethra.  I  therefore  desisted  before  doing  any  harm, 
and.  taking  a  pair  of  common  dressing-forceps,  I  passed  them  easily 
along  the  staff  into  the  bladder;  by  opening  the  blades  gently  but 
firmly,  room  was  gained,  and  the  finger  entered  and  made  room  for 
bjhrW  lithotomy-forcepB.     But  I  have  repeatedly,  after  [»aB8ing  the 
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dressing- forceps,  withdrawn  the  staff  and  removed   the  stone  ffiti 
thi-iii.  ;ind  witlumt  intiodurin^j;  th*'  finticr  at  all." 

Difficulties  and  Mistakes  during  this  Stage  of  entering  the 
Bladder. — Tliis  is  so  itniiurtiini  n  iiart  of  the  oiKTiition  that  tiie 
folltnvinif  iiciy  be  (niiiniiTatod  here  : 

1.  Fitidiiig  thestiitl!.  Thii?  is  not  likely  to  ]>resent  diffi<!uUies  in  t 
caee  of  a  curved  stafl"  if  it  be  lield  as  advised  at  p.  742.  Hitliu^a 
straijjht  staff  in  a  fiit  child  is  not  always  easy,  owing  to  the  siiirilbize 
which  is  needful.  Attention  nmst  be  paid  to  entering  it  at  tln^  ruot 
of  the  serotum  only  just  to  the  left  of  the  raph^,  when  the  finger>nail'| 
will  detect  the  stjiff  nt  onoe. 

2.  Not  cxposinjLT  the  «taff.  Everything  which  lies  over  the  stflffiOi 
the  upper  iingle  of  the  wound  must  he  clean  cut.  The  liftsues  hei 
ineludinn  tln"  nK'wbranous  urethra,  jire  Iftx  nnd  delicate,  and,  iinlesi' 
the  knife  is  clearly  in  contiict  witli  metal,  the  groove  will  not  he  fol- 
lowed. 

3.  Lo!<ing  the  groove.  This  most  serious  accident  may  be  due  10 
not  getting  the  knife  cleanly  into  the  groove,  not  keeping  it  siifficientJf, 
firndy  in  contact  witii  it,  nnd,  thirdly,  by  forgetting  to  depress 8ligbllf| 
the  handle  of  the  knife. 

4.  Cutting  the  prostate  too  freely  as  the  knife  is  brought  out  Thii 
can  easily  be  avoided  by  keeping  the  knife  sutRciently  nearto  tli» 
staff. 

5.  Cutting  into  iJie  rectum.  This  may  he  due  to  ncgle<'t  of  llif 
following  [trecautions:  (1)  Keeping  the  stntTuii  away  from  tlii'  liowd; 
(2)  guartling  tlie  Ixnvel  with  the  left  foretinger  in  the  wound;  (3) 
Avhen  the  knife  is  hiteralized,  cutting  away  from  the  gut. 

Mr.  Cadge  {lot\  supni  rit.^  points  out  tliat  tlie  usual  jdaee  of  punc- 
ture is  the  dilated  part  just  above  the  inti-rnal  sphincter,  and  thattlii* 
conimunicntion  may  be  maiie  .secondarily  by  sloughing  after  exti 
tion  of  a  large  stone,  i>r  after  tfie  use  of  a  plug  for  arresting  ha'niorrliapi^ 
His  experience  is  that  '*  Nature  seldom  fails  U>  liring  about  ii  cure, oi 
BO  to  contraci  the  wound  a.s  to  leave  but  trilling  inconvenience." 

<),  Wounding  the  posterior  wall  of  bladder.  .Sir  S.  Wells,  nt ihi 
discussion  on  Sir  H.  Thompson's  paper  ( Af«/.- C'Wr,  Soc,  April  2,18"S, 
meiTtioncd  a  case  in  which  Mr.  Tyrrell  wounded  the  back  of  the  bladd" 
nnd  hence  always  advocated  a  short  knife. 

K.  Finding  and  Extracting  the  Stone.— Tlie  surgeonV  li 

index  linger,  having  passed  into  the  bladder  along  the  convexity 
the  stafl*  finds  the  stone,  hooks  this  down  as  near  to  the  neck 
possible,  and  at  tlie  same  time  it  steadies  the  neck  while  it  dilate* 
incision  in  it  and  in  the  prostate.    This  combination  of  movemei 


Tkiy  h  only  vritlidrawn  when  the  stone  u  felt,  noi  before. 
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requires  most  careful  attention  tf>  ench  of  its  details  sfiparatcly.     The 

iMost  important  of  these  is  the  dilatation  of  the  neck  and  prostate. 

the  stone  is  found  to  be  n  large  one  the  deep  part  of  the  wound 

iiust  he  suHlcieiitly  free.     It  is   well  kninvn   how   much    has   been 

"Written  on  this  iimtter.    The  surgeon  should  Vjegiu  by  dihitin^i  the 

.neck  of  the  bladder  eurefuUy  and  erjunlly  in  every  direction,  using  a 

fconsiderable  amount  of  force  in  an  adult,  but  not  throwing  this  on 

[»ny  limited   portion  of  the  wound.     It  iniiy  be  aeeefited  m  a  o«jrli:iin 

fact  that  tJje  wound  in  the  prostatf  may  extend  through  the  whole  of 

lis  body,  without  risk  of  cellulitis,  if  only  the  recto-vesieal  i-apsule 

is  not  turn  through.     Ah  h>ng  ns  the  finger  ih  girt  by  a  fibrous  ring 

this  mischief  has  not  been  done.     Whether  an  extensive  wound  in  the 

)ro8tate  had  better  be  niude  by  dilatation  and  iHceration  or  by  free 

Incision  will  probably  never  be  settled.     The  wi>se  surgeon  will  avail 

limself  of  a  safe  use  of  both — that  in  tf>  s«y,  after  dilating  with  forcible 

but  equal  pressure  nil  around  the  original  wound  in  the  neck,  he  will 

introduce  a  blunt-pointed  narrow-bladed   bistoury   flat   against  the 

pulp  of  his  finger,  and  nick  the  ruijiaining  constriction  at  one  or  two 

plact'8,  cutting  ratljer  than  nicking  lowartJsi  the  riglit  side. 

Next  to  the  size  of  the  stone  the  agt-  of  the  patient  must  here  be 

Bonsidered.     After  middle  life  the  Cellular  tissue  around  the  neck  of 

tlie  bladder  is  not  only  loose,  but  abounds  in  enlarged  veins.     Hence 

itlie  ri.«k  of  causing  not  only  cellulitis  but  scjttie  phlebitis  by  dilating 

inadequate  opening  by  the  tearing,  bruiBing  exit  of  the  stone, 

instead  of  by  tin-  tinger  and  knife  combined, 

Till-  deep  opening  b»'ing  thus  made  sufficirntly  free,  the  surgeon 

having  selected  his  forceps,  introduces  them  along  the  finger  (thus 

further  dilating  the  wound),  the  latter  being  witJulrawn  as  the  f(vrcej>s 

snter.     These  hfld  at  first  in  one  hand  (the  tiannb  in   the  ring)  are 

fully  introduced  closed,  then  opened  widely  transversely,  an<l  by  a 

quarter  turn  of  tiie  handle?:,  the  lower  blade  is  made  to  scoop  or  Bweep 

along  the   lloor  of  the  itladder,  which  will  almost  surely  catch  the 

Hptoue.     If  this  step  fail  it  is  repeated,  and  if  the  stone  is  still  not 

Bcaught,  the  surgeon  feels  again  for  tlie  stone  either  with  the  closed 

Beforce))H  or  by  again  inserting  his  finger,  wbich  will  bring  down  the 

'     stone,  pu>ih  ofi'  projecting  folds  of  mucous  meudjrane,  etc.     DiiVereutly 

curved  foeeps,  supra-pubic  pressure,  and  a  finger  in  the  rectum,  may 

all  help  now. 

The  stone  being  caught,  the  finger  again  fi-els  if  it  is  btld  in  its 

'     fihorter  axis;  if  so,  it  may  at  once  be  extracted,  if  moderate  in  size, 

■by  steady  deliberate  traction  downwards  and  outwards.     As  long  as 

the  stone  advtuices  all  is  well,  if  ntit  gentle  rotation  may  again  start  it 

on  its  way.     In  less  easy  cases  Mr.  Cadge 's  words  should  lie  n^rueiu- 

bered.    "  Should  there  be  much  resistance  and  no  sense  of  gradual 
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yielding,  the  surgeon  will  ask  himself  whether  this  is  due  to  an  it 
cient  opening,  or  to  the  projection  of  the  ends  of  an  oval  stone  Iiitrnillj| 
heyond  tFic  blrnldrr.  This  latter  may  l>e  known  hy  observing  tbatlli< 
bladilor  is  brought  bodily  down,  bo  that  the  prostate,  which  is  probulil/ 
lariie,  is  visible  near  the  external  wound  ;  in  this  case  the  stone  aiu 
be  liberated,  the  finger  again  introduced,  and  a  fresli  hold  taken, 
the  obstruction  is  due  to  a  large  stone  and  too  small  a  wound,  1 
latter  is  to  be  enlarged  in  the  direction  of  the  first  incision;  this,  il 
the  opinion  of  the  writer,  is  preferable  to  making  the  division  of  thfl 
neck  of  the  bladder  on  the  opposite  side,  and  preferable,  too,  to  usii 
undue  traction  and  force." 

It)  some  cases  a  scoop  will  facilitate  extraction,  the  stone  beir 
firmly  held  between  the  pulp  of  the  left  index  finger  and  theconcavit 
of  the  scoop.     In  children  one  finger  in  the  rectum  and  one  iu  the 
bladder  will  often  serve  the  purpose. 

The  stone  being  out,  the  bladder  is  carefully  explored  with  thej 
finger,  or  a  short-beaked  staff,  aided  by  pressure  above  the  pulx*,  «rj 
from  within  the  howct,  for  any  other  calculi  or  fragments.    Multipl 
calculi  will  have  been  indicated  by  facets  ujion  the  first. 

.\ny  bleeding  vessels  are  now  secured,  and  the  patient,  wrap|t«lo( 
in  lilaukcts,  is  removed  to  bed, 

DiflQculties  during  the  Stage  of  Extraction  of  the  Stone. 

(1 )  The  posititju  of  the  stone.     Tliis  may  be  out  of  reach  uwin;;  lo 
its  being  at  the  posterior  part  of  a  dilated  bladder,  above  the  }(nb(<^J 
or  to  the  putient  having  a  very  fat  and  deep  perineum.    Pressuri 
above  the  pubes  atid  the  use  of  long  forceps  are  here  indicated. 

(2)  An  enlarged  prostate.    This  interferes  with  reaching  thestoo 
}x)th  with  finger  and  forceps.     Curved  forceps  passed   in  along  tii< 
staff,  or  a  gorget,  if  the  perineum  be  very  deep,  will  be  helpful  h^re,^ 
and  perliaps  a  bag  in  the  rectum  would  aid  in  raising  up  the  ston 
within  rencli  in  <h*fiicult  cases.     An  enlarged  middle  lobe  of  the  pr 
tate,  or  a  separate  adenoma  of  this  gland,  may  also  cause  trt»ulti«  I'J 
getting  between  the  blades  of  the  forceps.    Tearing  away  of  ibc 
portions  of  the  gland  has  often  occurred  and  is  sometimes  cert»inij 
beneficial.* 

(3)  Breaking  up  of  the  stone.  This  may  occur  witli  hard  calcuS 
from  too  much  force  being  used  with  tlie  forceps,  but  it  muchum* 
often  happens  with  soft  phosphatic  calculi.     In  such  cases  evuf 


*  It  19  dniibiftil  ir  thiK  \»  nlwrnrs  wt.  ThuR  Mr.  Ciulge  (Mc  nupra  dL)  think*  "I 
it  if  prt>t>al)le  thai  «  careful  examin:Uiiin  of  the  xiibseqiient  conilitioii  of  wich  1*111 
woiitil  nhow  iliat,  utihoMKli  it  may  not  have  enriuHKered  life,  it  Has  not  inrr^nrn 
been  fttllowtvi  Ly  [larlinl  inability  l<»  i^tnin  (trine.  Pr<»f,  firo«is  {Tmn*.  Philiul.  /V 
Soc.,  vol.  iv.  p.  15H)  tbiiiigbl  thiit  in  (me  ciixe  the  cavity  left  liehiiid  became  a  Mi|i| 
mtiiig  (louch,  and  tnerea-sed  the  Jifncnily  in  inictiirilioii. 
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fragment  must  be  cleared  aut,  a  matter  of  some  f.]iirR.ull)\  as  small 

ines  are  readily  concealed  in  clots  or  folds  of  mucous  membrane. 

tfter  all  tbe  larger  onef^  are  picked  out,  a  catheter  of  ajiju-opriate  size, 

ittached  to  a  HiggensonV  Hyriuge,  is  inserted,  and  tht;  IdaddtT  tlior- 

>ughly  and  forcibly  washed  out  witfi  diluted  Thouijjeon's  fluid  (1  in 

or  8)  fp.  619).     In  a  week  or  ten  days  the  bladder  should  a}jain  be 

[carefully  sounded,  and  examined  with   the  finger,  and  any  fragment 

Extracted,  this  l>eing  esjiecially  needful  if  ]iain  has  pcrsii^tcd  after  the 

[operation.*     If  fragments  still   persist  a   little  later,  an  evacuating- 

[tube  and  washing-bottlt,  aided  if  necessary  by  a  llat-bladed  litlmlrite, 

lUst  be  emjiloyed.     I  may  here  express  my  l)eljef  that  multiple  cal- 

suli  are  not  quite  as  rare  us  has  been  supposed. 

(4)  Size  and  shape  of  the  stone.  Mr.  Erichsen  writes  on  this 
subject:  "A  calculus  about  li   inch   in  its  shorter  diiinu-tcr  will  be 

»hard  to  extract  through  an  incision  of  the  ordinary  length  (not  ex- 
ceeding eight  lines)  in  the  prostate,  even  though  this  be  considerably 
dilated  by  the  j^rt'ssure  of  tbe  fingers  ;  and  1  think  it  may  be  safely 
8aid  that  a  calcuUis  2  inches  and  upwards  in  dianu-ter  can  scarcely 
■|[>e  removed  by  the  ordinary  lateral  operation  with  any  degree  of  force 
which  it  is  safe  to  employ."  Most  will  agree  with  Mr.  Cadge  that 
Btones  weighing  upwards  of  3  ozs.  will  be  dealt  with  by  the  improved 
supra-pubic  method. 

SUPRA-PUBIC  LITHOTOMY  (Figs.  125-5). 
Indications.  —  I  may  quote  hen*  from  a  [taper  which  1  read  h<MV»re 
the  Koyal   Medico-Chirurgical  Socicty.t  and  which  concluded  with 
the  following  propositions : 
^     1.  "That  fiupra-f>uhi{'  lithotomy,  as  recently  mo<lified,  lias  a  future 
Kbf  renewed  usefulness  before  it,  and   that  while,  as  an  operation,  it 
can  never  contrast  with  the  rapid  brilliancy  of  the  lateral  operation, 
it  will  be  found  of  great  value  by  those  who  only  have  to  deal  with 
stone  occasionally,  and   by  tlioye  who  find    themselves  face  to  face 
with  calculi  of  considerable  size  in  adults. 

2.  '*  That  to  give  other  and  more  indivi<lual  instances,  the  operation 
will  l)e  found  useful  in  (a)  many  cases  tif  hard  stones  of  li  inch  in 
diameter;  U>)  in  multiple  hani  stones;  («,•)  in  cases  of  calculus  not 
phosphatic,  nccurriug  with  enlarged  prostate;  id)  in  some  csu^es  of 
foreign  body  in  the  bladder  with  abundant  calculous  deposit  (Sir  PL 
Thompson). 

*  "  Kociirrenre  <if  sinne  williin  two  years  alrno«L  nlwnvM  means  llmt  u  friigmeiil  lina 
lieen  left  after  the  operntinn.  No  ^renter  iiisappniiilitieiu  ihnn  tJiin,  both  to  the  m\r- 
geoii  Hud  [intient,  can  liappen.  Nu  uii«,  proliiibly,  bast  ciU  dlVv  piuientit  wiiliout 
having  to  admit  timl  lament  iis  occurreiiee,  but  it  iti  etiijeciall)'  lUble  tu  occur  to  Lite 
inexi)erieiif<.ij  "  (Cndge). 

f   Tnitis.,  vol.  Ixix.  p.  377, 
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"  In  the  rartT  cases  of  (e)  a  state  of  urethra  which  will  not  ndm^ 
the  use  of  a  litliotrite;  (/)  in  a  very  deep  perineum  ;  (/;)  in  a  chii 
with  'h'fnriniMl  ]  sol  vie  outlet ;  (h)  in  a  patient  with  ankyloswl  hip 
joint  not  adtnittiu^'  of  his  heing  placed  in  the  usual  lateral  tithr.tnriij 
position  (Sir  H.  Thompson), 

3.  "That  at  present,  till  a  larger  nunil)er  of  cnsios  of  the  iin]irnv('4j 
operation  have  hccn  eollectedj  it  will  l>e  wiser  not  to  attempt  to  clu 
the  hlaclder  with  sutures. 

4.  "  That  in  reviving  nn  abandoned  operation  these  two  qiiestiool^ 
call  for  an  answer  ; 

"(a)  Do  we  stand  in  a  better  position  towards  the  operation  than] 
our  predecessors  did  ? 

"  This  question  can  only  be  answered  in  the  affirmative  afWr  tb«j 
work  done  by  Prof.  Petersen  and  Sir  H.  Thompson. 

"(//)  (hi  what  grounds  was  the  operation  abandoned?  Thtchirflj 
of  these  appear  to  have  been,  (1)  the  absence  of  any  means  of  ceM 
Uiinly  avoJrlinL;  the  peritimeum  ;  (2)  the  difficulty  of  sufficic-ntlyandl 
painlessly  distending;  the  !)lad<ler  in  pre-anie.sthc-tie  days;  (3i  th«| 
absence  of  antisei)tic  fluids;  (4)  the  fact  that  the  operation  watd 
usually  ret^erved  for  vi-ry  large  stones,  and  that  it  was  often  pfrfonnMl 
for  such  stours  after  lateral  lithotomy  had  been  attempted  cither  od 
the  sume  or  the  preceding  day." 

To  the  above  remarks  I  would  now  add,  speaking  from  »  Iftrpr'. 
experience,  thiit  tlie  wound  here  is  slower  in  closing,  in  fact,  ilnwyj 
not  heal  firmly,  as  long  as  the  urine  may  be  alkaline.  OcoasioiiflUj'j 
it  reii|H'ns,  probably,  as  suggested  by  Petersen,  from  the  liii«i  alb»| 
uniting  betore  the  bladder. 

The  greater  troublt-  and  the  longer  time  which   this  o|iertitimi  en-j 
tails,  both  during  its  jierformanceand  allerward."*,  will  ni»t  l)egni<lH| 
in  these  days,  when  it  is  so  much  the  rule  to  pay  attention  to  tbn 
diitails  of  surgery.     Only  time  and  a   larger  collection  of  oas«i"f'' 
show  how  far,  with  much  simpler  struolurosi  to  cut,  with  these  broag;hl 
safely  into  reach,  and  with  modern  antiseptic  details  at  hand  ui  Ui< 
nftcr-treittnient,  tfiif  litlHttmuy  is  safer  than  the  far  more  brilliant' 
lateral  one. 

Details  of  the  Operation.* 

A.  Distension  of  the  Rectum.  —  The  bag  used  for  thn  m'"*; 
be(l}of  Hudiciont  strcngtht;  and  (2)  of  appropriate  size.    Thus,: 

*  These  tin  largely  tnken  trtini  n  pni)er  «f  mine  (Brit.  Aftd.  Joum.,  Ocioberl 

and  30,  IS-Sd). 

t  M.  (.Jiiytin  I  Ann.  i/t  Mnl.  dft   Organ.  Gfnilo  urin,  I.  i.  p.  97)  mcntinna  • 
which  tlie  bn^,  lifin^cif  llun  indin-riilil>er,  did  not  Biipport  the  bladder  wiib  •uSc 
firniDCfw;  ilic   Itl.idder.llms  yielding  to  [ires.siire,  whh  difficult  to  open.    Anv 
tinnal  hiindling  (t(,or  difficulty  iu  opeaitig,  the  blndii«;r   ntiisl  increaw  the  titksi 
cellulitis. 
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Fig.  123. 


should  be  of  as  soft  rubber  as  is  consistent  with  strength,  witli  seams  as 
little  prominent  as  possible  *  and  flattened  rather  than  pyriform  in 
shape.  (3)Theamountoffluid.  Aflatf 
oval  bag  (Figs.  123,  124)  well  coated 
with  eucalyptus  and  vaseline,  entirely 
emptied  of  air  and  folded  up,  is  intro- 
duced well  above  the  sphincters  (the 
bowels  having,  of  course,  been  well 
emptied).  It  is  then  carefully  dis- 
tended by  means  of  an  easily  working 
syringe  with  water  varying  in  amount 
from  2J  to  3  ozs.  in  a  child  of  five,  to 
10  or  12  ozs.  in  an  adult.  Sir  H. 
Thompson  gives  the  amount  in  the 
adult  as  12  to  14  ozs.  I  would  advise 
operators  to  be  content  with  the 
smaller  amount  at  first,  adding  a  little 
more  later  on,  if  needful,  and  only  to 
use  the  larger  amounts  in  special  cases 
— e.g.,  large  stones,!  doubtful  cases, 
or  where  a  growth  is  present  and  it 
is  desired  to  give  extra  elevation  and 
steadying  to  the  bladder. 

It  is  evident  that  with  such  large 
amounts  as  those  recommended  by 
some— c.«/.,  M.  Guyon— serious  risk  is 
run  of  damaging  the  rectal  mucous 
membrane.  That  this  is  no  idle  fear 
is  proved  by  a  case  which  came  to  the 
knowledge  of  Mr.  Cadge,  in  which  15 
ozs.  in  the  rectal  bag  caused  a  distinct 
tear  of  mucous  membrane. 

B.  Distension  of  the  Bladder. 
— ^The  urine  being  first  drawn  off, 
8  to  10  ozs.  of  Thompson's  fluid  (borax,  1  pt.,  glycerine,  2  pts.,  water, 
2  pts.),  diluted  1  in  6,  carbolic  acid  1  in  80,  mercury  percliloride  solu- 
tion 1  in  1000,  are  generally  thrown  in  by  means  of  a  syringe  which 

*  Id  two  of  my  earlier  cases  a  little  bloodstained  mucus  followe<i  the  willidriiwal 
of  the  empty  bag;  no  ill  results  ensued,  and  as  this  did  not  occur  in  four  inter  cnses,  I 
think  it  may  be  attributed  to  the  use  of  the  earlier  bags  of  pyriform  shnpe,  stout 
rubber,  and  prominent  seams. 

t  The  pyriform  bags  tended  to  raise  only  the  centre  of  the  bnse  of  the  bhuUler, 
leaving  two  lateral  sulci,  in  which  it  might  be  troublesome  to  find  the  stone. 

X  As  in  Sir  Henry's  cases. 


Oval  rectal  l>ag.  emptor. 
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works  smoothly,  nnd  whose  capacity  is  known.    In  children  fra 
two  to  five  about  3  ozb.  will  ^^le  sufficient    The  patient  should  \>e\ 
under  the  inHucncp  of  the  anopsthetic  at  this  time,  and  if  any  stn»ii 
ing  tjikfs  plaoL"  tlio  inji-cting  must  be  stopju'd,  the  Ijypogiistric  repic 
supported  with  two  handstand  some   fluid   iillowed  to  run  out 
needful. 

It  may  not  be  out  of  place  to  remark  here  that  the  surgeon  will 
well,  when  injecting  rectum  and  bladder,  to  make  sure  that  he  is  in 

Fiij.  124. 


Oviil  ix'ctnl  »>«itp..  imrtly  distended.    A  child'*  glie  tntihown  Mow. 

jectiiig  fluids  only.     If  he  makes  trial  of  the  bag  outside  the  bodj 
he  will  see  how  tnsy  it  is  to  send  in  air  »«  well  ns  flui<ls.  and  tbasi 
produce  mure  ilistension  than  is  intended,  unless  tiie  bag  is  iil>»olutdj 
emptied  fir.«t,  iind  unless  ilie  syringe  acts  perfectly.    By  tii*  dotJbl^ 
distenssinn  of  rectum  iind  Idadder,  the  latter  will,  if  not  >isibletol 
eye,  be  felt  by  llie  left  linnd  ui  the  surgeon  (which  should  nioBtwM 
fully  keep  touch  of  the  supra-pubic  region),  reaching  about  two 
thirds  of  the  way  to  the  umbilicus. 

In  injeetinff  the  bladder,  often  irritible  in  these  cases,  the  sai^ge 
must  keej)  ciircful  eoiint  of  its  resistance.     M.(iuyon'B*  words  sliouli 
now  be  renumbered.     '*  On  pent  cumpletement  suppritner  la 
bilit^'  au  contact,  niais  jamais  sa  sensibilite  a  la  distension.'' 

After  witltdrawinu  the  catheter,  a  Jaques'  cathet^-r  or  a  dr«H>?' 
tubf  is  tied  round  the  penis  to  prevent  the  escape  of  the  fluid. 
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In  these  ciiscs  of  irritalilo  Tiladder,  where  the  contents  are  ejected 

[■immediately  a  sound  is  introduced,  attention  must  be  i>aid  for  a  few 

iajp  previous  to  the  ojieration,  to  getting  the  bladder  accustomed  to 

entle  distension,  etepe  which  will  also  {jrornote  an  antiseptic  coudi- 

ion  of  the  wound. 

C.  The  Operation  Itself. — The  pubes  beinji  shave<l,  tlie  knees 

lightly  tlexetl,  and  the  slioublcrg  a  little  raised,  an  incision  is  made 

iboiit  3  inches  long,  exactly  in  the  middle  line  and  endiup  over  the 

PI»er  border  of  the  pubes.     The  subcutancou.s  fat,  often  plentiful  in 

miount,  having  been  divided  and  an}'  vespels  secured  with  Spenf-er 

V'elJs's  forceps,  the  linea  alba  is  identified,*  nicked,  and  slit  up  for 

or  3  inches.      The  transversalis  fatJcia  is  then   picked  up  at  the 

lower  angle  of  the  wound  and  diAnded.     The  retractors  now  drawing 

le  edges  of  the  wound  well  apart,  a  layer  of  fat  often  abundant  and 

requently  having  large  veins  in  it  will  next  come  into  view,  lying 

)ver  and  concenling  the  bladder.    Thi.s  mui=>t  be  torn  Uiruugli  cnre- 

dly  and  as  cleanly  as  poRsible  with  the  point  of  the  director.     Any 

reinH  which  cross  the  wound  (and  a  transverse  branch  lies  often  just 

Jopposite  the  site  of  puncture  into  the   bladder),  should  be  secured 

ith  forceps.     If  one  is  opened  at  this  stage  the  tield  of  the  operation 

irill  be  obscured  b}'  most  tmubleaome  ha'mnrrhage.f    Tliis  must  be 

irrested,  any  "pr^si^ure-forcepfl   employed   acting  aleo  as  retractors ; 

^prolonged  manipulation  in  arresting   hjemorrhage  here  may  be  the 

i-se  of  that  cellulitis  later  on  which  i;*  .so  much  to  be  deprecated. 

je  anterior  surface  of  the  bladder  will  now  be  recognized  by  its 

)ink  Color,  tlie  fibres  of  the  detrusor  uriiue,  and  by  its  fluctuating 

inder  the  finger.    Veins  often  arc  met  with  again  here  on  the  Idaddcr 

f,  longitudinal,  transverse  and  occasionally  plexiform.     A  spot  on 

the  anterior  surface  of  the  bladder  having  been  chosen  just  above  the 

?9,  it  is  punctured,  and  the  left  inde.v  finger  at  once  introduced  to 

feel   for  the  stone.     This  is  best  removed  by  two  fingers,  or,  if  pre- 

jrred,  by  forceps  and  scoop.    The  fingers,  if  successful,  have  the 

(vantage  of  not  risking  any  injury  to  the  mucous  mend>rane.     As 

loon  as  the  stone  is  removed  and  the  bladder  thoroughly  explored, 

•  If,  ini*tend  of  exactly  liittinR  off  the  liiiea  nlba  at  once,  the  «iirgeon  exposes  fibres 

iof  a  rectON;  orpyramidMlig,  he  shoutd  go  slntiglu  ott   tli rough  these  witli  a  director. 

fAny  prolonged  search  for  the  linea  alba  will  leas'e  frnved   fibrniiii  liKtine,  which  will 

Joiigh  te<liout)ly,  and  bticome  coaled  with  phosphatic  de|)08ils  if  the  urine  l>e  nm- 

Inoniacal. 

t  M.  Giiyon  in  his  second  cnce  met  with  most  profuse  hrt-morrliage  :  "Nous 
FcBsnyAiues,  tnaiti  arwez  vainemeiil,  il  nous  op|KK<er  h  t'evahi>>8etiierit  <Ie  tniilt;  la  pLaie  par 
[tine  nnpi»e  de  snng  sans  cesse  renouvel4e."  After  repented  and  frviitlcse  aUempta  to 
[■rrei>t  lhi»  hiemorrhage,  the  bladder  waa  opened  and  ilie  utone  renin  veil.  The  litemoi^ 
rrhage  ceased  etilirely  riii  ili»?  removal  of  the  rectnl  bag.  The  pnfienf,  aged  sixiy*nine, 
[died  with  purulent  intjitration  of  the  sub-|)eritoneal  ouunective  tissue. 
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the  fluid  should  be  set  running  from  the  rectal  bag,  as  emptjring  tb 
takes  some  time.     Two  or  thret  carbolized-silk  sutures  are  then  io 
serted  in  the  linea  alba  above,  and  cut  short,  and  three  or  four  mo 
to  draw  the  edges  of  the  skin  together  (Fig.  V2o). 

Qwstiuii  <jf  Sutures  in  iJu'  Bhiddcr. — I  have  not  used  these  in  any  ( 
my  six  cases.     Whether  their  use  is  advisable  or  not  is  as  yet  unse 
tied.     I  am  very  strongly  of  opinion  that  they  should  never  be  \ift 
(i.)  where  there  19  cystitis — the  urine  wiis  ammoniacal  in  myfu 
five  cases  ;  (ii.)  where  the  stone  is  large;  or  (iii.";  where  the  oxtrio 
tion  is  delayed  or  dilKcult.     I  cannot  but  think  thut  sewing  ujillj 
bladder  runs  a  great  risk.    If  sutures  are  used,  either  Uie  volunt^r 
powers  of  expulsion   or  the   catheter   must  be  trusted    to.     If  tl»i 
former  fail  and  the  latter  bts  trusted  to,  there  i^  much  risk  uf  thfl 
catheter  Ix'couiing  blocked,  and  of  the  lesser  evWs  of  urelhrilis  aD 
cystitis,  especially  witli  the  delicate  mucous  membranes  of  chiMrrt 
In  either  case,,  whether  the  instrument  is  left  in  or  not,  it  sKtiiif  I 
me  most  likely  that,  cither  by  plugging  of  the  catheter  or  by  tlii^  M 
being  passed  just  when  required,  .some  urine,  perliaps  septic,  niny 
forced  out  between  the  sutures  before  the  bladder  wound  is  finulj 
closed,  a  process  whioh  must  take  two  or  tiiree  days.     If  this  exlfflv 
sation  should  take  place  deep  down  in  a  wound  like  this,  esijccijill^ 
whuMi  the  8ui>erlidal  part  is  closed,  there  is  the  gravest  peril  of  ( 
fatal  issue  from  jjurulent  infiltration  of  the  oonncctivo  tissue  of  th 
pelvis  and  aijdominu!  wull. 

I  do  not  wish  to  appear  to  forget  such  a  case  as  tliat  of  Dr.  PiW'Milj 
wlio,  after  supra-pubic  lithotomy  in  an  adult,  suture<l  the  UiM^ 
and  used  a  catheter  till  tlie  ninth  day.     The  patient  went  out  on  lb 
eleventh,  and  was  shown  to  the  New  York  Medical  Society  on 
fuurieentli  day,  *' priinnry  union  having  taken  place  throughout 
whole  extent  of  the  wound,  withuut  unpleasant  symptoms  of  i'"/ 
kind,"    Mr.  R.  W.  Parker  has  had  an  equally  successful  caw  in 
child  aged  throe.    But,  however  satisfactory  it  may  be  thus  to  short* 
time  and  truuble,  I  cannot  but  think,  for  reasons  already  given,  ll" 
the  risk  run  is  greater  than  any  advantage  gained. 

A  few  words  may  be  said  here  about  the  prrUnnenm.     With  sue 
distension  of  the  bladder  and  rectum  as  has  been  advised,  with 
incision  not  begun  too  high  up  and  carried  well  down  over  the  j>uU 
with  a  moderate  incision  into  the  bladder,  it  is  most  unlikely  th 
anything  will  be  seen  of  the  peritoneum.    It  may  be  very  indistioc 
felt  at  t!ie  upper  jiart  of  the  wound,  but  this  is  usually  all. 

If,  after  careful  dipteusion  of  the  rectum  and  bladiler  tlie 
toneum  still  seems  to  encroach  too  far  upon  the  anterior  surface^ 
the  bladder,  it  may  be  priesed  upwards  and  hebl  out  of  the  wny' 
one  or  two  fingers  of  an  assistant,  or,  if  needful,  gently  peeled  upwaj 
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off  the  blftdder  with  a  steel  director.*  In  elderly  people  with  lax 
tissues  and  large  stones  requiring  free  incisions,  the  peritoneum 
covered  with  its  fatty  tissue  is  more  likelj'  to  be  seen  rising  and  fall- 
ing in  the  upper  angle  of  the  wound. 

If,  what  is  most  unlikely  with  the  recent  improvements  in  the 
operation,  the  peritoneuni  5?}niuld  be  punctured  before  the  bluddor 
is  opened,  tiie  puncture  sliould  lie  pinefied  up  und  tied  around  with 
fine  silk  or  chromic  gut ;  or  the  completion  of  the  operation  had  better, 
perhaps,  be  deferred,  or  lateral  lithotomy  performed. 

If  the  opening  is  made  after  the  bladder  is  opened,  the  surgeon 

kwt  decide,  according  to  the  amount  and  character  of  the  urine  wliich 
pas  escaped,  between  suturing  the  opening  and  enlarging  it  upwards, 
Bo  us  to  thoroughly  sponge  uut  or  clt;ai)>ie  ijy  irrigation  with  a  2  per 
cent.  solutiiHi  of  boracic  acid,  the  peritoneal  cavity.  But  these  acci- 
!dents  are  most  unlikely  nowadays. 

D.  The  After-treatment. — A  little  iodoform  should  be  dusted  in 
antl  around  the  wound  once  in  twenty-four  or  thirty-six  hnum,  and 
iodoform  or  sal-alembroth  gauze  and  boracic  lint  applied  externally. 
The  trochanteric  and  gluteal  regions  should 
be  kept  well  smeared  with  eucalyptus  oint- 
ment. If  the  alfove  dressings  are  kejit  in 
position  with  u  many-tailed  bandage,  it  only 
takes  a  few  minutes  to  reutnv  them.  This 
will  be  necessary,  at  first,  every  three  or  four 
lionrs;  in  fact,  the  surgeon  who  wishes  to 
practice  this  operation  successfully  will  find 
,th»t  the  local  after-treatment  will  give  him  a 

■mod  deal  more  trouble  than  is  usually  be- 

ntowed  on  a  case  of  lateral  lithotomy,  where 
the  patient  simply  lies  on  a  mackintosh  and 
tlraw-sheet,  and  perhaps  a  lithotomy  sponge, 
■with  his  knees  tied  together  for  the  Jirst  few 

****'^'^*  ,  Supm-pubic    llthoioroy    IdcI- 

It  is  ordv  bv  keeping  the  wound  aseptic  by    slwuseven  d«ja  ntXer  Ihv  opem- 

the  fre.iuent  change  of  dressings,  the  use,  if  "^^"-  0"iyt«>^"mTi.a«oftbe 

*  1     n     •  1  wound  wa»  aatunKl. 

needful,  of  some  such  fluid  as  that  given  at 

p.  7o2,  and  by  turning  the  patient  on  his  side  for  three  hours  at  a  time, 
after  the  first  twelve  hours,  as  recommended  by  Sir  II.  Tlinmpsou,  that 
the  risks  of  cellulitis  and  extravasation  can  be  prevented,  the  two  points 


*  At  the  CongPM8  of  German  Snrgennfl  in  1886,  Giuwenbnuer,  Sonnenberg,  nnd 
Knuiier  mentioned  cases  in  which  Ike  peritoneiiiD  wna  found  odlierent  tu  lite  svm- 
phynis.  In  one  case  it  was  opened  willi  fatal  re*»ijlt8;  in  Rmrther,  the  opening  wug 
■ewn  up  and  the  peritoneum  snfelj  separated  from  the  piibes. 
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in  which  Utis  operation  is  said,  rightly  or  wrongly,  to  be  inferior  to 
the  lateral  method. 

I  have  now  operated  by  tliis  method  six  times  in  the  lust  two  year?, 
the  iKitienta  ran^;ing  from  three  to  eixty-two  years.  None  of  the  stonts 
were  large.  In  two  they  were  multiple.  In  the  first  tive  the  urine 
was  alkaline  ami  foul.  One  cage  was  fatal— ^the  sixth,  a  lad  of  nine- 
teen, an  orphan,  in  wretched  condition  of  body,  and  in  much  misery 
from  pain.  Perhaps  I  should  liave  done  more  wisely  to  have  waited 
longer,  in  order  to  feed  him  up  before  0|)erMting.  His  pain,  howerer, 
was  so  severe  that  I  ojierated  a  week  after  his  admission  into  the  ln^ 
pitid.  lie  did  exc<dlently  for  forty-eight  hoiirj?,  then  syraptonia  of 
pelvic  cellulitis  set  in,  proving  fatal  on  the  fourth  day. 

While  on  some  points  connected  with  the  operation  my  mini! 
remains  open,  I  am  strongly  of  opinion  that,  with  carcfidnc^s,  it  is  n 
safer  operation  than  tiie  lateral  method  for  those  who  only  {wrftirnj 
lithotomy  occasionally,  and  for  large  stones— e.jgr.,  over  3  ot.  I  do  not 
think  any  benefit  is  to  be  gained  by  substituting  it  for  the  Interalin 
the  case  of  children. 

MEDIAN  LITHOTOMY. 

Disadvantages. 

1.  It  gives  very  little  roora,OBrl  is  unsuited  to  any  save  the  sraalltft 
stoncH. 

2.  Tlte  wound  being  small,  the  surgeon  cannot  bury  his  knuckl** 
in  it  or  reach  the  bhidder  as  easily  as  in  the  case  of  the  larger  Ifttew 
wound  (Cadge). 

3.  The  rectum  on  the  one  hand,  and  the  bulb  on  the  other,  are  in 
greater  danger  than  by  the  lateral  method  f Cadge"). 

4.  Troublesome  bleeding  is  more  frequent  (Cadge). 

Mr.  Cadge,  having  operated  on  fifty  or  sixty  cases  by  the  media" 
method,  has  given  it  uj)  for  the  above  reasons,  and  also  because  hi? 
mortality  has  been  rather  higher. 

Advantages. — Recovery   is    often    extremely   rapid;    the  uriw 
quickly  resumes  its  natural  route ;  and  the  wound,  instead  of  giipin? 
and  healing  slowly  as  the  lateral  wound  does,  heals  almost  by  firrtj 
intention. 

The  above  do  not,  however,  compensate,  in  Mr.  Cadge's  opinion,  for 
the  disadvantiigee.     He  would  avoid  it,  especially  in  children,  in  whoTa| 
it  is  by  some  preferred,  as  in  them  n  free  incision  is  necessary  to  Cicil- 
itate  the  passing  of  the  finger  into  the  bladder,  while  here  the  limit] 
of  space  for  the  knife  is  very  small  indeed. 

The  operation  is  suited  for  prostatic  calculi,  but,  if  these  are , 
ciated  with  any  larger  one  in  the  iiladder,  the  surgeon  must  eitbe 
crush  this  before  he  can  extract  it  through  his  small  incision,  or  per 
form  a  supra-pubic  operation. 
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Operation. — If  a  curved*  staff  be  used,  one  with  a  wide  groove  ie 
chosen,  and  passed  and  held  with  its  handle  inclined  towards  the 
iimhilicus  (p.  742),  the  patient  bein^  in  lithotomy  position.  The  sur- 
geon passes  his  left  forefinger  into  the  rectum  so  as  to  stea<ly  with  its 
tip  the  stiifT  ill  the  membranous  urethra  and  also  to  guard  the  rectum 
from  jmneture,  wliile  at  the  same  time  note  is  taken  of  the  depth  of 
tissues  between  the  knife  and  the  finger.  A  straight  and  very  shiir]> 
bistoury  is  then  pushed,  witli  its  hack  downwarclp,  through  the  skin 
j  inch  above  the  anus  straif^ht  on  into  the  groove  in  the  staff,  which 
is  now  held  well  hooked  up  against  the  pubes.  The  knife,  liaving 
distinctly  exjiosed  the  groove,  is  pushed  a  little  onwards  so  as  to  nick 
the  apex  of  the  prostate,  and  next,  as  it  is  withdrawn,  it  is  carried 
upwards  in  the  raph6  so  as  to  divide  the  soft  parts  for  1  inch  or  more 
according  to  the  size  of  the  stone.  The  finger  would  now  he  passed 
into  the  bladder  and  the  staff  withdrawn.  As,  however,  the  st^iff 
occupies  too  much  room  in  the  limited  wound  to  allow  of  this,  a 
director  is  passed  in  aloni^  the  groove,  tlie  stafF  withdrawn,  anrl  then 
the  finger  intmdnced  along  the  director  through  the  neck  of  the  blad- 
der.   This  is  dilated  sufficiently,  and  the  scoop  or  forceps  introduced. 

Some  surgeons  prefer  to  make  the  incision  from  above  downwards, 
but  cutting  from  below  upwards  would  seem  better  to  protect  tiie 
bowel. 

If  a  straight  staff  be  used,  the  surgeon,  introducing  his  knife  as 
above,  and  ha\'ing  cut  upon  the  staff  distinctly  Iwlh  to  himself  and 
the  assistant  who  is  holding  it,  takes  it  into  his  left  hand,  and,  liuving 
brought  it  down  into  an  oldique  position,  runs  his  bistoury  along  the 
\ffKOOve  so  ns  to  nick  the  prostate ;  the  enlargement  of  the  wound  and 
the  rest  nf  tl^-  ojicration  are  conducted  as  above. 

Complications  and  Causes  of  Death  after  Lithotomy. 

1.  Shock. — This  is  rarely  severe,  save  in  patienta  much  pulled  down, 
and  after  prolonged  operations.  Children,  as  a  rule,  liowever  reduced,! 
rally  well  after  the  operation  (Sir  J.  Paget,  Clin.  Emiyti,  p.  404). 

2.  Haemorrhage. — If  milder  methods  fail,  this  is  best  met  by  plug- 
ging the  wound  with  the  umbrella-plug,  or  by  leaving  in  situ  a  pair  of 
Spencer  Wells's  forceps^,  which  will  also  aid  the  drainage, 

3.  Pelvic  celhditis. — This,  the  most  frequent  cause  of  death,  is  due 
either  to  extravasation  of  urine,  probably  septic,  or  to  laceration  of 

*  Mr.  Erichsen  recommend.t  a  rwtnngular  »taff,  the  angle  of  which  r<«ts  agRinst  the 
•pex  of  the  ])rostale,  timl  is  thuK  raiicli  easier  to  find  in  tlie  ^terinouui.  Tliis  Bpecia] 
BtafTi^,  however,  often  difliciiil  to  intrtxhu'e,  and  a  citrvetl  one,  held  so  iis  to  project  its 
curve  in  the  perineum,  will  be  eauily  found. 

t  Occiisionully,  however,  even  nowadavK.  where  the  history  h  of  long  standing, and 
the  kidneys  much  imptiired,  they  arc  too  fnr  gone  fur  operation.  See  a  case  by  Mr. 
Hntchinson  (Clin.  Surg.,  pi.  Izxvi.  vol.  ii.  p.  126). 


768 


OPERATIONS  ON   THE   ABDOMEN. 


the  deep  parts,  or  both.     It  usually  comes  on  withiu  forty-eight 
hours. 

4.  Peritonitii'. — Usually  combined  with  the  ahovc. 

5.  Septic  eoni plications. — Septicjernia  may  occur  early  witli  ptilvic 
cellulitis.     Pyiemia,  on  the  other  hand,  may  come  on  later, 

6.  Surgical  kidney. 

7.  Retention  of  urine. — Common  enough  a  few  days  after  from 
ewellim;  of  the  parts.     Rarely  more  serious. 

8.  Suppression  of  urine. 

9.  A  sloughy  phosphatic  state  of  the  wound. 

10.  Sloujrhing  uf  the  rectum  (p.  746;. 

11.  Cy. -otitis.  — Rare. 

12.  Epididyraitis. 
1.^.  Such  causes  as  tetanus. 
Later  oornpHcatioiis,  rare,  hut  troublesome: 

14.  Fi.stula. 

15.  Incontinence. 

16.  Sterility. 

LITHOTRITY-OPERATION  WITH  SEVIER AL  SITTINGS 
—RAPID  OPERATION  WITH  ONE  SITTING  AND 
EVACUATION— LITHOLAPAXY. 

Choice  of  Operation— Lithotrity  or  Lithotomy. — It  is  liope^l 
that  tlie  following  points,  while  they  do  not  in  the  least  exhaust  tli« 
BUbject,  will  be  found  of  jiraclical  assi-stance. 

1.  Amount  of  experience  of  the  surgeon. — Every  attempt  should  b* 
made  to  become  familiar  with  the  use  of  the  instrument*,  both  outsi'ie ' 
the  body  find  also  by  pas-sinj?  n  lithntrite  for  examination  of  a  calculii* 
whenin-er  one  is  felt  on  sounding.  No  surgeon  who  has  not  had  abun- 
dant opportunities  of  practicing  the  needful  manipulations  will  <Jo 
wisely  in  attempting  to  crush  a  hard  stone  which  weighs  an  ounce. 

2.  Size,  kind,  and  number  of  stones. — A<  to  size,  up  to  1  02.  or  UJ 
oz.  it  is  proliable  that,  with  the  majority  of  stones,  in  fairly  pmcticcdj 
hands  lithotrity  is  immensely  superior  to  lithotomy  as  far  as  tiinnM 
diate  mortality  is  concerned.  I  use  the  term  '*  immediate  "  ailvisedlf/ 
because  of  the  more  fre(juent  recurrence,  with  its  results,  after  lilhotrilyn| 
and  would  refer  my  readers  to  the  remarks  on  this  point  at  p.  7(Jl 
With  calculi  from  li  to  3  oz.,  to  quote  Mr.  Cadgers  words,  " it  ye 
remains  to  be  seen  whether  lithotomy  liy  any  method  can  be  applied' 
with  more  safety  and  success  llian  lithotrity.*' 

The  difficulty  of  a  decision  sometimes  met  with  here  i»  well 
pressed  by  the  words  of  Sir  W,  Fergusson,  that  the  greater  is  Us 
experience  of  the  surgeon  the  greater  will  sometimes  lie  his  iloubt 

Sir  H.  Thora])aon,  speaking  of  hard  calculi  and  litholapaxy  {R.Ci 
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1884,  p.  127),  states  thnt  tlio  largest  he  has  dealt  with  weighed  2| 
oz.,  tlie  opcratiun  lusting  seventy  minutes.     As  tlie  rmtanne  of  a  very 
esiiecial  expericnec,  tlie  same  Lectures  show  (p.  IHM)  thul  with  .Sir  H. 
ompson  the  proportion  of  lithotomy  to  lithotrity  has  fallen  from  1 
4  to  1  in  'M 

More  important  than  the  size  of  the  stone  is  its  composition.   There 
1,  of  course,  no  eoniparisun  between  a  ]iure  lithic  acid  ur  oxalate  of 
ime  stone  on  the  one  ha«<l  ami  an  alternating  stone  with  a  good  deal 
f  phosphate  or  urate.**  in  its  coin  position,  as>  a  test  of  skill  and  en- 
durance both  on  the  part  of  the  surgeon  and  his  instruments.     Dr. 
Jiingston  *  of  Montreal,  points  out  that  sometimes  the  apparent  soft- 
ness of  a  stone  is  most  misleading.     Having  found  an  enormous  stone 
in  a  jiatient,  he  einjiloyed  litfiotrity,  «!?  the  etone  seemed  soft.     After 
getting  away  a  large  quantity  of  phosphntic  matter,  he  was  driven  to 
>erform  litiiotomy.  and  removed,  by  the  lateral  method,  n  caleulus 
weighing  over  5  oz.,  eonsisting  mainly  of  oxalate  of  lime  and  uric 
kcid. 

There  are  several  fallacies  in  addition  to  the  above  in  gauging  the 
ize  and  number  of  ealeuli.     Thus  the  lithotrite  may  again  and  again 
eize  a  stone  which  only  weighs  i  oz.  in  its  long  diameter,  if  Uatteiied, 
of  2  inches.    Testing  by  passing  a  staff  around  or  rubbing  it  over  a 
calculus  is  often  most  fallaeious,  and  examining  pf*r  rectum  may,  if  the 
>ladder  be  tiiickened,  give  evidence  of  a  stone  apparently  much  larger 
])an  it  really  is.     Mr.  Cadge  {he.  supra  cit.)  points  out  a  fallacy  with 
«gard  to  multiple  stones.   "  When  more  than  one  stone  is  present,  it  is 
Sustomary  to  seize  one,  fix  it  in  the  instrument,  and  proc-eed  to  sound 
nfresh  ;  this,  liowever,  may  mislead,  f(tr  a  stone,  having  been  grasped 
hy  the  tips  of  the  blades  and  moved  about  in  the  bladrler,  will  some- 
imes  rotate  a  little  in  ttie  blades  of  the  lithotrite  axid  communicate  a 
{rating  feel  to  the  Fiand  wliich  is  very  like  touching  a  second  .stone." 
3.  Condition  of  the    urethra. — Two   points  have  to  be  considered 
^re — (a)  how  far  will  the  urethra  admit  instrument*,  i.e.,  how  far  ifl 
t8  canal  normal  or  diminislied   by  stricture;   (h)  how  far,  even   if 
lormal  in  calibre,  will  tlie  urethra  kdcniit  iustriiment.s.     Witii  regard 
to  the  first,  a  stricture,  if  admitting  of  dilatation,  is  not  an  obstacle  to 
lithotrity  ;  on  the  other  hand,  an  old  stricture  with  surrounding  indu- 
ration and  fistulie,  or  a  h'ss  severe  form  which  produces  rigors  and 
fever  at  each  attempt  at  dilatation,  are  best  submitted  to  lithotomy, 
wliich  gives  the  best  chance  for  the  stone,  tiiid  at  the  same  time  oflTers 
►the  much  needed  relief  of  rest  to  the  stricture.     Mr.  Cadge  gives  the 
f^)llowing  practical  hint  in  these  cases  of  stone  combined  with  stricture: 
." Sumctiuies  a  stfjue  is  detected  in  the  urethra  behind  the  stricture,  as 


*  Inltrn.  Eneyel.  of  Sttr<j.,vu\.  vi.  fi.  311,  in  his  article  on  lalliotrily. 
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well  119  one  or  more  in  the  bladder,  or  it  may  be  partly  in  the  blac 
and  partly  in  tlie  urethrii,  and  in  these  cases  median  lithotomy 
not  only  remove  the  stone,  Init  may  go  far  to  remedy  the  ptridurc  l\v 
external  division." 

With  rej^ard  to  an  irritable  urethra,  i.e.,  one  willioijt  a  stiieiun  and 
only  admitting  insitriunents  with  the  aid  of  ana-sthetics— the  chi«f| 
points  to  conKider  are  the  size  of  the  stone  and  the  ability  of  the  sui-  ] 
geon  to  deal  with  it  by  litholapaxy.  If  the  caleulu?  eannot  he  encu- j 
ated  at  once,  or  requires  more  than  one  sitting,  lithotomy  aboald  be  j 
preferred,  owing  to  tlie  results  of  tiie  passage  of  instruments  and  pro- 
longed voiding  of  fragments. 

4.  Comlition  of  the  jtrastate. — An  enlarge<l  prostate  is  of  grait  im- 
portance, not  only  from  its  |)Ower  of  ol)Htrueting  (he  operation,  but 
from  the  changes  which  it  brings  about  in  the  bladder.  Thus  it  in- 
terferes with  the  efficient  use  of  instruments,  the  picking  up  of  a  stone 
even  with  blades  reversed,  and  the  finding  of  the  last  fragment.  Atain, 
the  use  of  the  litliotrite  and  tlie  passage  of  evacuating  tubes  readily 
lead  to  hficmorrhage,  and  this  again  by  clota  prevents  the  free  and  easy 
use  of  the  ovacuator.  Later  on,  phospliatic  deposit,  imperfect  evarua- 
tion,  residual  urine,  and  recurrence  of  stone  symptoms  are  all  freijuent 
accoinpaninient"?  of  enlarged  prostate. 

5.  Condition  of  the  bladder. — Fonnerly  it  was  held  needful  to 
operate  with  several  ounces  of  fluid  in  the  bladder,  and  some  *Ui;- 
gested  to  draw  off  the  urine  and  inject  8  or  10  oz,  of  fluid.  Thii 
amount  has  now  been  reduced  to  something  mote  like  4  <ir  6  oz,  M 
if  the  urine  is  healthy,  no  fluid  is  more  suited  to  the  bladder,the«u'' 
geoTi  Hhould  content  liimself  with  following  Sir  11.  Thonijison.wl 
"  ask  the  patient  to  retain  Iiis  urine  for  a  little  less  than  his  accuslomitl 
period  before  the  sitting;  that  is,  if  lie  is  naturally  able  to  retain  bis  I 
ui'inc  for  about  an  hour,  he  is  requested  to  pass  it  forty  niinuleelx'for*] 
the  time  of  tlie  visit." 

iSome  other  changes  in  tlie  bladder  require  mention,    (a)  Sacc"'** 
tion  pouches  or  sacs,  whether  mere  hollows  behind  or  at  the  sid*  ™  1 
an  enlarged  prostate,  or  hernial  jirotrusions  of  the  mucous  racmbri'** 
between  the  muscular  fibres,  may  be  the  starting-point  of  ealcuhwbyj 
entangling  debris  or  tiny  fragments.     In  Mr.  Cadge's  words:  "Tb»j 
imprisoned  fragment  Hr.st  tills  up  the  cyst,  then,  by  continual  ftccKtiottj 
of  jdiosphates,  it  grows  uj)  into  the  bladder  like  a  mushroom,  and'* 
probably  again  and  again  nibl)led  olf  l}y  the  litholrite,  each  timewi'''J 
temporary  benefit,  until  the  patient  dies,  worn  out  with  chronic  cystiti 
and  jiyeliti."*.'^     Mr.  Cadge  goes  on  to  say :  *'  By  turning  the  apertiM*! 
of  Ihe  evacuating  catheter  towards  these  pouches,  and  by  the  free  us 
of  the  aspirator  in  all  directions,  the  fragments  may  be  washed  out* 
them  and  all  removed,  but  it  cannot  be  denied  that  it  is  always  a i 
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lt>n8  matter  to  shatter  a  stont'  into  innumerable  frajniiL-nLs  in  a  bhidder 
'this  description."     (6)  Atony,  whether  with  or  without  an  enlarged 

'optate.  The  importance  of  this  is  obvious,  as  ten<Un^  tn  reeurrence 
'Stone  by  some  small  fni^nients  not  being  expelled  in  sjiite  of  the 
igorous  use  of  the  aspirator,  and  also  to  cystitis  fruin   imperfect 

iptying  of  the  bladder. 

6.  Condition  of  tlie  kidneys. — Here  I  may  again  quote  a  veteran's 
sinion,  that  of  Mr.  Cadge :  "  What  is  to  be  said  of  stone  complicated 
ith  kidney  disease,  such  as  albuminuriu  and  chronic  pyelitis  and 
Tophy  ?     In  these  cases  all  operations  are  fraught  with  danger,  but 

is  probable  that  the  least  danger  will  i)e  met  with  from  a  oarefully 
uducted  one-sitting  lithotrity .  So,  too,  in  those  cases  of  constilutiunal 
[sease  combined  with  stone,  such  as  diabetes,  tabes,  and  other  spine 
lisease,  it  will  be  well  to  avoid  the  shock  imd  lia;morrhage  of  lithotomy, 
and  proceed,  if  unj'  surgical  prueecding  is  allowable,  by  lithotrity." 
lie  surgeon^  in  considering  an  operation  in  any  of  the  above  diseases, 
ill  weigh  well  the  size  of  the  stone,  his  ability'  to  cope  with  it  at  one 
itting,  and  the  amnunt  (if  sutTering  which  it  causes  the  patient. 

7.  Age. — Here,  especially,  age  is  not  to  be  reckoned  by  years  alone. 
Recurrence. — As  no  one,  to  my  knowledge,  has  spoken  out  on 
is  subject  with  such  helpful  candor  as  Mr.  Cadge,  with   his  cxperi- 

ijce  of  300  cases  of  stone,  I  make  no  apology  fnr  quoting  ijiice  more 

torn  his  writings.*     "Although  the  immediate  and  direct  mortality 

f  lithotrity  is  small,  the  recurrence  of  stone  is  lamentably  frequent. 

b  my  own  list  of  133  cases,  there  were  18  in  wFiich  recurrence,  one  or 

ore  times,  took  place,  being  about  1  in  7.    Sir  H.  Thompstm,  with  a 

uch  larger  number  of  cases,  gives  about  the  same  proportion,     1  am 

isposed  to  infer,  however,  t!iat  recurrence  is  more  frequent  even  than 

is,  ])ecause  it  is  not  likely  that  all  who  gel  relapse  ajiply  to  the  same 

ttrgeon  again.     Living,  as  1  do,  in  u  local  centre,  and  drawing  cases 

liietly  from  a  liniited  area,  I  am  probably  more  able  to  trace,  and 

Bore  railed  on  to  treat,  those  who  suffer  a  second  and  third  time, than 

he  who  lives  in  the  metropoHs  and  draws  his  cases  from  great  distances. 

Patients  may,  and  freciuently  do,  apply  to  the  same  operator  once  or 

twice;  but,  after  a  time,  they  either  apply  to  their  own  surgeon,  or 

they  decline  further  treatment,  and  too  often  their  suliseiiucut  history 

ifi  one  of  painful  endurance  of  chronic  Idadder  disease  and  gradual 

■xhaustion.    If,  moreover,  there  be  added  to  the  list  those  numerous 

cases  of  jdiospbatic  dejiosit  or  concretions  so  frequtntiy  noticed  after 

lithotrity,  the  relapses  would,  I  believe,  reach  to  nearly  20  per  cent. 

Ifhis  seems  a  heavy  indictment  to  bring  against  lithotrity,  but  I  am 

afraid  there  is  no  gainsaying  it;  and,  if  so,  it  would  be  wrong  to  pass 
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it  ovar  or  make  liglit  of  it.  Many  of  these  relapses  might  he  prevented 
if  tJie  patients  would  observe  directions  and  persevere  with  treatment. 
It  certainly  is  so  witli  the  unenlightened  and  uncomplaining  hosjiiul 
patient.  Feeling  himself  well,  or  what  he  considers  well,  he  goes  to 
his  work,  an<l  net'lectf*  the  Uf'e  of  the  catheter  and  other  means;  and, 
instead  of  returning  in  a  month  or  so  to  have  his  cnre  certified,  or  a 
minute  remaining  fragment  removed,  he  toils  away  as  long  as  he  can, 
and  n  turns,  perhaps  in  a  year  or  two,  with  a  fresh  uric-acid  stone, i 
witli  chronic  cystiti.s  and  a  pliusphatic  one.  Tiie  educuted,  seasili^ 
private  patient,  on  the  other  hand,  will  watch  his  symptoms  nurrowli 
and   return  if  the   slightest  indication   of  the   old  mischief  shoilil 

reappear This  frequent  recurrence  must  be  due  either  (l)i 

the  descent  of  a  fresh  stone  from  the  kidneys,  or  (2)  to  a  fragDienti 
stone  having  been  left  at  the  tirst  operation.  As  to  the  descent  of 
fresh  stone:  there  can,  of  course,  be  no  doubt  as  to  the  occasion 
occurrence  of  this  cause,  just  as  we  see  it  occur  after  lithotomy, 
bladder  being  entirely  cleared  of  stone,  there  will  be  the  S4une  liabili^ 
to  the  descent  of  a  fresh  renal  calculus  after  one  operation  as  after  th 
other.  What,  then,  let  me  ask,  is  the  fact  as  to  lithotomy?  I  hfit 
alreiuiy  shown  ihiit  there  were  only  21  cases  out  of  more  than  KMJi 
lithotomy  at  the  Norwich  Hospital  in  which  recurrence  was  tilearlj 
traced  to  perfectly  fresh  formations  coming,  like  the  tirst,  frotu 
kidney,  or  about  1  in  50;  wliereas,  in  Sir  H.  Thompsons  list  ofnbt^a 
GOO  persons  treated  by  lithotrity,  he  mentions  61  cases  in  which 
operated  twice,  9  three  times,  3  four  times,  and  2  five  times — Toini 
or  about  1  in  8.  The  inference  from  tbese  data  seems  to  me  to  bf  i 
evitJible  that  relapse  of  stone  after  lithotrity  is  chiefly  due  to  othe 
cfiuscs  than  the  descent  of  a  fresh  stone.  To  my  thinking,  the  niftjoritfi 
of  recurrences  is  caused  by  the  great  diiliculty  in  ensuring  the  couipl**t<l 
removal  of  all  the  debris;  I  have  already  referred  to  this  in  olii  {"ff"] 
sons  with  enlarged  prostate  and  feeble  atonic  bladder,  and  it  is  tbil 
class  of  patients  who  are  especially  liable  to  relapse."  Mr.  Cadge  go 
on  to  show  that  thi'  tendency  to  pboypbatic  deposit  after  lithotrity  i» 
not  due  to  vesical  incompetence  and  residual  urine  alone  without 
some  overbioked  fragment,  and  that  the  improved  method  witii  ^ 
pealed  washings  will  still  tail  to  discover  a  last  fragment  in  sofflf 
blad'lei*s. 

Operation  (Fig.  126). — The  preparatory  treatment  has  been  mW 
siiDpltlicd.     It  is  now  recognized  that  the  best  course  is  to  rciuovi 
the  stone:  [>revious  pas.sage  of  sounds,  and  injections  of  the  bliaitier,' 
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now  but  little  used.  A  (evr  days'  rest,  bland  unirritating  liquid 
let,  mild  aperients,  and  securing  sleep  are  the  chief  indications. 
The  instruments  required  will  lie  jialhered  from  the  ftjllnwing 
►unt.  The  patient  beinji  amesthetized  and  lying  on  a  firni  couch 
iiattress  close  to  the  right  side  of  the  bed  or  titble,  with  his  pelvis 
?d,  and  body  and  linvbs  well  protected  from  chill,  the  surgeon, 
iding  on  the  right  side  with  his  instrnnicntf*  clossp  to  him,  intro- 
aces  his  lithotrite.  In  doing  tliis  cure  nnint  he  taken  not  to  get  the 
[ades  hitched  either  just  in  front  of  the  triangular  ligament  or  in  the 
»of  of  the  prostatic  uretlira.     This  will  he  secured  by  not  depressing 

t  instrument  till  very  lute — in  fact,  not  till  it  is  just  .'diout  to  enter 
bladder.  The  instrumentj  well  warmed  and  oiled,  is  Jield  at  tiret 
r>rizontidly  over  the  groin  or  abdomen,  the  penis  being  drawn  over 
fttlie  shaft  being  all  the  time  gradually-  brought  into  the  vertical 
»tion  as  the  instrument  finds  its  way  by  its  own  weiglit  intu  the 
Blioufl,  membranous,  and  progtatic  urethra.  Now,  and  not  before, 
le  handle  is  eomcwliat  depressed,  and  the  instrument  glides  r|iuckly 
»to  the  cavity  of  the  bladder.  If  the  prostatic  urethra  is  enlarged 
H  lengthened,  the  surgeon  may  think  that  he  has  reached  the 
adder,  but  the  fact  that  the  gentlest  lateral  movement  of  the  litho- 
'ite  i.s  interfered  with  will  .show  him  Ids  mi.«take.  Hres.sure  with  the 
isirument  is  alone  allowable  at  the  meatus;  some  rotation  may  be 
illed  for  in  guiding  the  instrument  through  the  triangular  ligament 
r  past  an  enlarged  prostate.  In  this  hitter  case  also  the  handles 
bist  be  further  (bqiressed,  and  a  tinger  in  the  rectum  may  give  help. 
^When  the  lithotrite  hjxs  entered  tlie  blailder  it  should  be  allowed  to 
lide,  very  gently,  down  the  trigone,  being  now  held  very  lightly  so 
8  at  once  to  detect  the  site  of  the  stone,  which  it  now  often  touches, 
lUt  must  not  displace. 

If  the  stone  is  felt  on  one  side,  the  instrument  is  gently  turned  to 
be  opposite  one,  opened,  and  tlien  turned  towards  the  stone.  If  it 
le  not  felt,  the  handles  of  the  instruments  being  slightly  raised,  and 
he  blades  very  gently  depressed  and  then  opened,  the  stone  will  often 

)p  into  them. 
[If  this  fail,  the  instrument  is  turned,  open,  first  oblitjuely,  then 

)re  horizontally,  first  to  the  one  side,  then  to  the  other.     In  the 

?nt  of  the  stone  still  eluding  the  lithotrite,  which  is  most  unlikely, 
t  should  be  sought  for  with  blades  depres.'^ed.  To  effect  tliis,  the 
dades,  closed,  are  raised  off  the  bladder  iloor  by  deiiression  of  the 
mndic,  carefully  reverse<l,  and  then  depressed  again  so  as  to  sweep 
ightly  over  the  floor.  They  are  then  gently  opened  and  closed, 
Itrtically  first  and  then  obliquely,  so  as  to  complete  the  examination. 
'During  the  above,  tlie  ftdlowing  points  must  ever  be  borne  in 
nind  ; 
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(a)  The  handle  and  abaft  of  the  lithotrite  are  to  be  kept  as  3tea<lj 
as  possible,  so  aa  not  to  jar  the  aeuaitive  neck  of  tlie  bladder  m^d- 
losKly. 

(b)  All  movements  are  to  be  executed  at  or  beyond  the  centre  of  die 
vesical  cavity,  the  proper  area  of  operating,  without  hurry,  rapid 
niovenient,*  or  any  other  which  partakes  of  tlie  nature  of  a  jerk  or 
concussion  (Sir  H.  Thompson,  loc.  mf/ra  cit.,  p.  296"). 

The  male  hlude  is  never  to  be  brought  into  contact  with  the  ncrk 
of  tlie  bliidder,  unless  this  is  rendered  necessary  by  the  poi^itionof 
the  stone. 

The  stone  being  seized  by  one  of  the  above  niauiEUvree,  the  Ituttonf 
moved  J  and  the  screw  connected — tlic' screw  is  gradually  turned  at 
first  to  make  the  jaws  bite,  since  a  sharp  turn  at  this  time  may  drive 
the  stone  out  either  to  right  or  left — tlie  calculus  is  then  carried  totlic 
centre  of  tlie  cavity,  which  will  show  whether  a  fold  of  mucous  mem- 
brane has  been  seized,     As  the  screw  is  applied  more  and  more  forci- 
bly, one  or  other  of  the  following  will  be  noticed.     If  not  well 
anrl  if  hard,  it  will  be  puslifd  out  of  the  jaws;  if  a  hanl  c.ilcn 
well  gripped,  it  is  felt  to  split  into  fragments;  if  soft,  and  lield, it 
crunibk'S  down.     If  extremely  hard,  as  a  pure  lithic  aci«l  or       '  " 
any  attempt  at  ndvancin^j  the  screw  is  met  by  this  distinctly  !■ 
instead  of  advancing.     Each  surgeon  must  now  decide  for  himsdi, 
according  to  his  knowledge  of  bis  instruments  and  reliance  on  his 
jiowL-rto  denl  with  large  hard  fragments,  whether  to  continue  or  i»t 
once  to  perform  lithotomy.     If  he  continue,  the  resistance  will  Iwidl 
to  give  way,  in  the  case  of  a  very  hard  stone,  by  a  sudden  sharp cradi; 
in  one  less  hard,  more  gradually.     In  overcoming  much  rosisUnct 
the  surpeon   either  screws  up  the  male  blade  as  hard  as  hecftDaod 
kee|>s  it  so,  or,  having  gently  unscrewed  it  a  little,  screws  it  up  »i 
with  a  series  of  light  jerks  so  as  to  communicate  blows  to  Ihettc 
Cracking  of  the  atone  having  taken  plnee.  the  fragments  will  \iwi 
fall  close  to  Ihe  original  site.     Thus  the  lithotrite  has  only  to  be  k 
as  immovable  as  possible  to  ensure,  on  drawing  out  and  again clo 
the  nude  blade,  tlie  seizure  of  a  fragment.J:    This  is  crushed,  and 
process  repeated  again  and  again  till  sufficient  dtbris  is  formed, 
lithotrite  is  then  withdrawn  firmly  screwed  up. 


*  "  Rnpid   movementa   produce  citrrenis  wliicli    keep  the  ntone  mure  Of 
motion,  ko  iliul  it  h  less  e&tily  seized  llinn  when  the  snrrounJhtg  fluid  Is  in  i< 
rent"  ( Th<>iijp.«nn). 

t  In  (hin  Tcspeit  Pntf.  Bigelnw's  lithotrite  Reems  inferior  to  Sir  H.ThorapwoS^ 
wtirkiiiR  of  Uif  tinUwi  in  the  latter  beinK  Mnionther  and  less  vibmiing. 

X  It  i«  not  alwnys"  easy  to  dintinffiiish  between  a.  piece  of  «oft  stone  erjTeitip 
concrete  nnicns  and  (be  lining  membrane  oftiie  bladder. 
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evacuating  etraight  or  curved*  tuVie,  No.  16  for  Ji  stone  of  rnod- 
eraU'  size-,  nnrJ  18  for  a  large  one,  is  then  introduced,  the  evacuator, 
filledf  with  a  wurai  Bulution  of  lioraeic  arid  or  dilute  Thompson's 
fluid  (p.  752).  is  connected,  the  meatus  heing  first  incised  with  a 
narrow  probe-pointed  histoury  downwards  by  the  side  of  the  fra'num 
if  needful.  While  his  left  hand  support!*  the  evacuator,  with  his  ri.uht 
the  surgeon  pently  but  <iuickly  squeezes  the  bag  with  sufheienf  force 
to  send  in  about  2  oz.  of  fluid.  On  relaxing  the  pressure  an  outward 
current  takes  place,  bringing  with  it  crushed  fragments.  8ir  H. 
Thompson  recommends  that,  after  the  bag  has  expanded  and  the 
current  apparently  censed,  the  surgeon  should  wait  a  few  seconds, 
**as  at  that  precise  time  it  is  quite  common  for  one  or  two  of  the 
larger  fragments  to  drop  into  the  receiver  which  would  have  been 
driven  back  perhaps  by  too  rapidly  resuming  the  pressure." 

If,  after  several  washings,  the  outflow  stops,  and  the  hag  no  longer 
expands,  the  end  of  the  evacuator  is  blocked  either  by  a  fragment  of 
stone,  or  a  small  calculus,  a  clot  of  blood,  or  the  mucouB  mend>rane 
of  the  bladder.  If  it  be  a  fragment,  as  is  usually  the  case,  or  a  clot, 
dialodgment  maybe  effected  by  sending  in  quickly  a  gush  of  fluid,  or 
by  the  use  of  a  giim-flnstic  stylet,  after  unscrewing  the  lube.  Impact 
of  the  bladder  generally  takes  place  when  a  curved  evacuator  is  turned 
upwards,  and  when  the  bladder  is  empty.  The  sensation  given  may 
be  a  kind  of  flap,  simulating  the  click  of  a  fragment;  mor<^  often  it  is 
a  dull  vibrating  thud,  easily  recognized.  More  tiuid  must  be  at  once 
injected. 

If  a  large  fragment  is  felt  striking  against  the  tube,  or  if  the  surgeon 
is  certain  that  several  good-sized  fragments  remniti,  he  removes  the 
tube  and  evacuator,  and,  while  an  asaistaut  withdraws  the  blood- 
stained fluid  and  fragments  and  re-charges  the  evacuator,  he  intro- 
duces a  small  lithotrite  and  crushes  up  sufficient  d^iris  to  go  on  again 
with  the  washings. 

All  the  time  the  surgeon  must  keep  before  his  eyes  a  mental  picture 
of  the  interior  of  the  bladder,  perhaps  diseased,  the  ureters,  perhaps 


*  The  tul»e,  if  cwrvwl,  should  be  helrf  (iownwanix  at  firet,  bnt  not  quite  on  (heltlntlder 
Boor:  dien  to  one  side  or  the  niher;  then  ujiwardi-,  wa^flitngs  heing  carried  on  at  the 
ime  th«t  theue  movemenlH  iire  umde.  A  straight  tube  should  lie  witli  its  orifice  just 
iritliin  llie  neck  of  the  bladder. 

t  Dr.  Keyes  {Intern.  Entyel.  of  Swrg.,  vol.  vi.  p.  244)  gives  this  precaiitinn  »«  to 
tettiog  rid  of  nir  entirely:  ''The  urine,  having  trickled  away  thrnwgh  the  tnbe, 
eaves  the  latter  full  of  air,  an  element  fatul  to  nicety  of  wnfthing.  Thio  airmny  be 
Ittiposed  of  rao<>t  pimply.  The  tube  is  withdrawn  until  its  eye  ia  in  the  proslntic 
>inun,  ihe  wHshing4>olite  in  nttadicd,  ,Tnd  the  stop-cock  turned,  but  no  further  suction 
nude-  In  an  inslnnt,  the  air  contftinr-d  in  the  tube  ii  henrd  ajicendiiifr  iliroiijijh  the 
•■lop-fock  nnd  mounlinii;  ii»io  the  lop  nf  the  evnctiator,  where  it  does  no  harm,  and 
«heoc«  it  cannot  powibly  return  into  the  bladder. 
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dilated,  leading  up  to  kidney  pelves  enlarged,  and  remember  tlwillti 
eflects  of  any  squeeze  of  his  hands  are  felt,  not  only  all  over  the 
bladder,  l>nt  perhaps  in  the  ureters  and  kidneys  as  well. 

Detection  and  Seizure  of  Last  Fragment.— This  is,  as  is  we 
known,  a  matter  of  much  ditticulty,  owing  to  the  facility  with  whid 

Fio.  126* 


c?o 


0 


GD,- 


^<b, 


'do 


The  operator  lis  hi-re  Kuppo&c<1  to  liu  sitting  t>etwven  the  thlg-bs  of  the  iiallenU  The  tx(« 
of  lliu  eotnprefssed  liulb  will  aspirate  a  p«rt  of  the  aliUtidaol  dtbrU  »iU|>oti(}v4  In  U»e  flnU 
ihtgments,  being  too  abunitunt.  have  been  dlapencid.    (Dlgalow.j 

small  fragments  get  hidden  in  some  folds  of  mucoua  membrane  or 
enveloped  in  blood-clot.  As  long  as  there  is  any  "  clicking  "ajia 
the  tube,  the  surgeon  must  porsevere  in  his  attempts  at  compl 
removal.  If,  after  several  washings,  nothing  comes  out  into 
receiver,  the  surgeon  should  listen  carefully  over  the  bladder,  as  tl 
advised  by  Dr.  Keyes  :t  "  The  tube  is  turned  in  vnrious  poaitions, 
and  the  operator  listens.  The  swash  of  the  water  as  it  ru.shf^  in  s'"^ 
out  i«  heard  with  startling  distinctness,  and,  if  the  managem<'at  ofVif 


*  The  above  evaoiuitor  is  now  old  fashioned.  Mr.  Goldiug  Bird's  pntteni,  i* »« 
B.  Hill's  modjticatioii  of  ('lover's,  will  he  found  tlie  most  liundr. 

t  Loe.  supra  eii.,  p.  '246.  The  whole  of  lliis  account,  with  its  vigorous  liWik*!*' 
gtinge,  will  well  repay  {lerusal. 
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ilii-  is  skilful,  any  fragmont  of  gtono  l\'in^'  loosp  in  the  Ijladflor  is  sure 

a  s)iort  time  to  be  driven  apainst  tlio  nictallir  tuht'  so  as  to  announce 
ts  presence  by  a  cburactfristic  click,  quite  diatinct  from  that  enntted 
ly  tlie  tiapjiinp  of  the  Madder  wall  against  the  eye  of  the  instrument. 
Fine  sand  and  thin  scales  uf  titone  make  no  sharj)  click,  and  uli  such 
may  be  left  to  pass  by  nwture's  eflbrls,  but  any  piece  lar^e  eniHij^li  to 
require  tlie  litliotrite  can  hardly  escape  detection  by  the  educated 
ear." 

7Ym«  ocnjpiai  in  Litholnpari/. — This  nuiy  be,  un  an  average,  from  half 
nn  hour  to  an  hour  and  a  half.  Prof.  Bigelow  (Amcr.Joum.McL  Scl., 
January,  1878)  operated  continuously  for  upwards  of  three  hours, 
rfnioving  744  gniiuB,  the  i)alieiit  niakint;  a  ^!;ood  recovery.  Mr.  R. 
Harrison  (Brit.  Mai.  Journ.,  August  10,  18S2)  removed  a  2 J  oz.  etone 
in  two  hours  and  ten  nnnutes.  Sir  H.  Thompaon  (Syat  of  Surg.,  vol. 
iii.  p.  21)8)  says  that  it  i.s  rarely  needful  to  prolong  an  operation  beyond 
fifty  or  sewnty  mtnuti^s. 

The  Old  and  the  New  Operation  of  Lithotrity  briefly 
contrasted.— *  H(l  lithotrity  advocated  short  siiltings,  brief  use  of  in- 
strunientsi.  and  left  the  exjiulsion  of  fragments,  etc.,  as  much  us  pos- 
sible to  nature.  It  probably  requires  less  pkill,  and,  in  Mr.  (."adge's 
words,  "is  gentler,  milder,  less  formidable  2illo|,'ether;  no  auiesthetic 

is  probably  re<juircd  ;   no  e.xtni  assistance A  nervous,  timid 

patient  may  prefer  this  to  the  more  heroic  and  rougher,  if  more  ex- 
■peditious,  method."  It  might  be  added  tluit  it  ie  less  tiring  to  the 
Burgeon.  But  these  advantages  are  trifling  as  compared  with  its 
diBadvantaf:*-.'^,  which  r«rc  dune  away  with  by  the  new  o]jeration,  of 
which  the  chief  are  the  prolonj^ed  passage  of  fragnienta,  often  rough 
and  anjjuLir,  alonjj  a  bruised  urethra. 

The  new  method  rd'  litholapaxy,  introduced  by  Prof,  Bij^elow. 
resulted  from,  and  was  led  up  to  by,  several  acliievementa  of  modem 
surgery.  Without  anffsthetics,  without  the  knowlcd{j;e  of  the  larjije 
instrunient.«  admitted  by  the  urethra,  without  the  pitch  of  prrfcctinn 
and  ptjwer  to  which  modern  instrument**  have  bet-u  brought,  lithola- 
paxy would  still  be  an  imi)08sibility.  Owing  to  its  brilliant  success, 
the  rapidity  with  which  it  relieves  the  patient,  tlie  single-sittinfi  method 
has  practically  n-ndert'd  tlie  otlier  obsolete. 

After-treatment. — The  chief  points  here  are :  rest  in  bt-d,  the 
patient  turning  on  hist  side  to  pass  water,  for  the  first  four  or  seven 
days;  hot  fomentations  to  the  abdomen,  and  hoi  bottles  at  first; 
morphia  subcutaneously,  if  indicated  ;  warm  milk,  brirley-water,  min- 
eral waters  or  lemonade,  a  little  whiskey  or  brandy  being  given,  if 
needful ;  all  chilLs  should  be  carefully  avoided. 

In  addition  to  the  above,  tlie  putting  thw  patient  frequently  in  hot 
hip-balliH  for  a  quarter  of  an  hour,  the  occasional  passage  of  a  soft 


kn:. 
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Ciitlieter,  anrl  llic  rendering  the  WTXnv  alkflline  will  give  much  relief. 
The  mine  should  always  be  ptrained  through  muslin  to  collect  the 
dObrie. 
Complications  during  Lithotrity  and  Litholapaxy. 

1.  Escape  of  Urine. — This  may  take  plaee  durinp  or  after  the  pass- 
age of  the  lithotrito.  The  jtenis  should  he  compressed  aguingttbe 
lithotrile,  and  a  pause  made  while  the  patient  is  got  more  fully  uiidpr 
the  anrcsthetic.  If  this  fail,  tying  a  t«pe  round  the  penis  und  instiu- 
ment,  injecting  a  little  fluid,  or  putting  off  the  operation  till  the 
bladder  is  in  a  more  fitting  state  after  the  use  of  instruments,  injec- 
tions, and  such  drugs  as  belladonna  and  subcutaneous  injectiong  uf 
mori>hin,  may  be  made  use  of. 

2.  Ha-iiiorrhagc. — Suflicient  blood  to  stain  the  fluid  in  the  evacuulor 
during  the  operation,  and  the  urine  for  n  day  or  two  after  it,  is  cot 
uncommon.  If  the  hamorrhage  during  the  operation  is  gevere, tlif 
surgeon  must  decide  whether  it  is  due  to  damage  to  the  bladder  or 
urethra,  to  his  having  scratched  the  latter  by  withdrawing  a  fragmpal 
in  the  evacuator's  eye,  to  bruising  of  an  enlarged  prostat^i,  or  locwx- 
istent  growth.  In  this  last  case  the  8upra-j)ubic  operation  will  prob- 
ably have  to  be  performed  either  at  the  tinu'  or  later;  in  the  other 
cases  the  surgeon  must  decide  on  complt-ting  or  deferring  the  crushing 
by  the  amount  he  has  already  effected, his  experience,  and  thettuioniit 
of  the  bruising  inflicted. 

3.  Clogging  or  Fracture  of  the  LithotTit.e. — Clogging  or  impaction  i* 
liable  to  happen  with  a  non-fenestrated  instrument  with  weak  and 
narrow  blades.  With  one  properly  made,  with  as  broad  hbdcs  m 
possible,  and  the  male  one  blunt,  roughened,  and  laterally  bovillw 
off",  the  accident  is  unlikely.  When  it  occurs,  it  must  be  met  bv  p*f' 
cussing  the  instrument,  if  opening  and  closing  the  blades,  and  tlm? 
freeing  them  in  the  fluid,  is  impossible.  If  the  impaction  persist,  the 
blades  must  be  withdrawn  as  far  as  possible  by  safely  maintai"^ 
traction.  If  no  force  tliat  is  wise  will  withdraw  them,  they  should'* 
cut  upon  in  the  perineum,  thrust  out,  unloaded,  and  witlidrawu,  si^" 
the  rest  of  the  stone  removed  as  by  a  median  lithotomy.  If,  owJM  to 
any  defect  in  the  instrument,  the  blades,  though  not  cloggetl,  cnnni't 
be  screwed  up,  they  must  be  cut  upon  as  above,  thrust  through,  ftud- 
if  possible,  filed  off.  If  a  blade  break  off,  it  must  either  be  caught 
and  witlidrawn  by  anotlter  lithotrite,  or  the  patient  cut  at  once. 

4.  Injury  to  the  Bladder  or  Urethra, 

Complications  after  Litholapaxy  and  Lithotrity.— Thtn- 
are  much  tiie  eaoie  as  those  already  given  at  p.  757  as  occurring  aftfj 
lithotomy.*    The  chief  differences  are  the  greater  liability  to  rigon 

*  The  same  want  of  space  thai  cauttetl  me  to  treat  these,  abov<>,  loo  brleflr,  prtTtn* 
my  going  into  them  ngain  here. 


I.1THOLAPAXY   IN'    MALE  CHILDRE.V. 


760 


and  urinary  fever,  and  the  {jreater  frequency  of  opiclidymitis.  Bruis- 
ing of  the  urethra  fia>^  also  to  l>e  reniet)ibcre<l,  whether  by  the  inntru- 
enta  or,  after  the  old-fiishioned  lithotrity,  l>v  the  piig^a^'euf  fmirinents. 
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The  advisability  of  this  mode  ol  tre:itiii|r  stone  is  .still  xuh  judire.  It 
has  been  strongly  advocnte<^l  by  Surpeijn-JFajor  Keegnn,*  who,  after  a 
wide  experience  of  hir^^e  stones  in  Imlia,  is  iiielined  to  think  titat  tlie 
objections  us^ually  made  to  tithnlaiiaxy  in  boys  are  ni»tvali<l.  Thug — 
(1 )  as  to  thf.  ftmnllneM  of  the  bladder,  tlic  bladder  of  a  boy  of  even  only 
three  or  four  is,  a?  a  rule,  quite  romny  enon«ili  to  (lertnit  of  the 
efficient  working  of  a  small  litlurtrite  and  a  medium  or  full-sized 
aspirator  if  gently  worked.  The  bladders  of  boys  with  stone  are,  hs  a 
rule,  healthy,  and  will  stand  more  distension  pro|>ortion«tely  to  their 
capacity  tluxii  the  bhulders  of  ohl  men.  (2)  Tlit  rxtrniie  ncnxilireitrnit  nf 
the  mucom  mcrn/rrfinr  <»/  the  hlndda'  mui  urethra.  Dr.  Keegan  thinks 
that,  with  an  ana^thetic,  this  may  be  safely  disrefinrded.  (3)  The 
liability  to  laccrotion  of  the  mncoui<  membrane  of  the  bladder  and  urethra. 
This  objection  i.«,  he  thinks,  a  theoretical  one  oidy.  (4)  Tltr  nmidl 
calibre  of  the  urethra.  Dr.  Keegan  stjttes  that  not  only  is  the  calibre  of 
the  urethra  in  boys  of  six  or  eight  not  very  small,  but  that  of  boys  of 
only  three  or  four  is  sometimes  very  large.  As  in  men,  the  true  calibre 
of  the  urellira  cannot  be  told  unle.ss  the  meutus,  which  is  gometimes 
very  Bniall,  is  incised.  Speaking  generally,  the  urethra  of  a  boy  from 
three  to  gix  will  adnnt  a  No.  7  or  a  No.  S  lithotrite  (Eng.  scale),  and 
that  of  a  boy  of  eight  or  t<*nt  will  achnit  a  No.  10,  a  No.  11,  and  even 
eometinies  a  No.  14.  "  With  a  No.  8  lithotrite  and  a  No.  8  evacuating 
catljeter  it  is,  1  find,  quite  feasible  to  di.'<|H»se  of  a  mulberry  ealeulua 
weighing  between  two  and  three  hundred  grains  in  an  hour's  time. "J 
■  Dr.  Keegan  insistsupon  the  completely  fenestrated  lithtttrite  a.";  being 
^he  only  perfectly  safe  instrument  to  use,  as,  with  any  other,  clogging 

of  the  blades  is  a  very  likely  and  ji  mosst  dangerous  eoniplioation. 
^    With  regard  to  the  two  principal  reasons  fbr  which  Dr.  Keegan 
Advocates  litholapaxy  in  male  children,  rapidity  of  cure  and  absence 

P  •  Lithnlnpnxy  in  MnW  Vfulttren  nnd  Molr  Adittis  (LhiircliiH,  1887) ;  Lancet,  1886. 
t  Mr.  \Vw|r«li«m  lirotiglit  hefure  the  Cliiikul  Smielv  {TrnrtJi.,  vol.  xi.x.  \).  24(»)  a  cue 
of  Uiliotril/  al  fi  single  sitiing  in  a  boy  age*!  ttn.  Tlie  stone  hen  was  very  anmll, 
weighing  15  urninn,  nnd  hiteriil  lithotomy  IihiI  iH'fii  p<^rr<iriiicd  nbotitKJx  iiioiillis  iHtfore. 
X  Dr.  Kffgno  lin;*  Iwicl  c-ftnMnicte<l  l>y  Messrs.  Weiss  n  lillioirlle,  No.  6  in  the  »ttm 
anil  in  the  nnglt*,  whifh  will  reiidily  |ia!«*  throiigli  the  iirethrwof  (lie  great  nmjorilr  of 
Imjvs  of  heiween  two  nnd  three,  and  is  perfeelly  papable  of  dittposing  nf  stone*  weighing 
tip  In  2  dnichms.  A  rnllier  Inrger  one  is  N".  6  in  the  utem  awl  No,  8  in  the  angle. 
Dr.  KeegHh  ndviiwH  any  one  wiutiing  to  give  titliuiapnxy  in  boys  a  fair  triiil,  to  provide 
hiiifelf  with  II  iet  of  conipletely  fenestrated  lillifrtrilc*  running  from  No.  <>  to  No  10 
(Eng.  scale). 
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of  !i  I'litting  operation,  I  think  that  the  first  of  these  advantHgofliaratlie 
specious  than  real.     In  the  thirteen  cases  in  wliich  I  have  perforiue 
lateral  lithotomy  in  children  1  have  not  seen  any  of  "  the  suflVriug 
annoyance,  and  personal  inconvenience  "  of  which  Dr.  Keegan  spiak* 
as  following  this  nperation.     I  may  he  wronj^  as  well  as  old-fii8liioned| 
iu  tliis  njHtter,  but  I  think  that  a  child's  urinary  apparatus  just  fri'fdl 
from  a  stone  would  be  all  the  better  for  two  or  even  three  weeks'  nst'f 
The  absence  of  a  cutting  operation  has,  no  doubt,  much  to  rtrom- 
mend  it  in  a  country  like  India,  wlit-re  the  surgeon's  knife  has  grestttJ 
terrors  with  parents  than  with  us. 

It  is  with  tiie  utmost  unwillinjrncss  tliat  I  eeem  to  pay  anytfainf  j 
depreciating  Dr.  Keegau\s  I'xperii'uce  and  authority,*  but  it  seems  loj 
me  that  one  point,  the  most  important  of  all,  has  been  left  undcalt 
with  by  him,  and  that  is  the  percentage  of  recurrence  in  children.  Ij 
have  already  (p.  7<j1)  drawn  attention  to  the  frequency  of  lhi«  ia 
adults,  even  in  hands  so  especially  skilled  as  those  of  Sir  H.  ThoinpsMjnj 
and  Mr.  Cadge.  It  must  be,  no  doubt,  enormously  diftittull  tn  follo»i 
up  cases  iu  India,  but  till  tlu.s  is  done  the  chapter  of  litholupuxy  iaj 
male  cliildren  mu.st  lie  considered  very  incomplete.  I  must  couclude] 
this  notice  of  llie  subject  with  two  remarks.  One  is  that  it  must  not] 
be  forgotten  that  these  fifty-eightt  cases  of  litholapaxy  in  malccbil' 
dreu  were  perf-prined  on  Indian  patients;  the  other,  that  such  aoi 
individual  e.xp^'riunee  can  scarcely  be  thought  to  furnisih  a  rule  loj 
those  who  only  meet  with  stone  at  comparatively  rare  intervals.  Forj 
these  rensi^ns,  especially,  I  doubt  if,  iu  Great  Britain,  lithotorMy  in] 
male  children  will  be  replaced  by  litholapaxy. 

TREATiaENT    OF   STONE   IN   THE  BLADDER  IN  THE 

FEMALE. 
Practical  Points.— The  absence  of  any  prostate  or  of  a  tin'l' 
smooth  trigone  (surface  is  of  importance  here,  especially  withregiinlj 
to  lithotrity.    The  aid  given  by  a  finger  in  tlie  vagina,  the  dilatabilitj 
of  the  urethra,  the  association  of  calculi  with  foreign  bodies.  Rre  -ikoi 
well  known.     Ii  is  only  occasionally  that  enlargement  of  thf  uicru»j 
or  prolapse  of  the  vaginal  wall  of  the  bladder  interiVrus  with  tin 
treatment  of  .'Jtonc. 

Operations. 

A.    Ill  AdulU. — We    have    here  the  following    four  niethoda 
consider: 

1.  Dilatation.— When  the  stone  ia  small — I.e.,  the  sixe  of  a  fiHitf 

*  No  one  wlio  saw  the  series  of  crunlied  calculi  wliicii  Dr.   Keegitn  sboircd  «l  '^ 
AuKncJiiiion  meelitig  nl  UtiglitDn  in  Angiisl,  1887,  could  have  helpwl  envying  him  1 
up|)iirtuiiitic'B,  :m<9  mlniiriiig  the  ^kili  vriih  wliicli  litt  liad  UMile  u«e  of  ihcni. 

t  Of  ih«se,  unly  iwu  ended  fntnlly :  in  neitiier  woo  the  resiiU  du«  to  the  opeMiflA>l 
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a  Btone  not  exceetUng  i  inch  in  its  largest  dinmieter — it  may  be  safely 
removed  by  rapid  dilatiition  witb  VVdss's  insiiunn-nt  guarded  with 
fine  drainage-tube,*  followed  by  a  finger  (the  little  one  first). 

2,  Lltholapaxy. — By  tliis  mesmg  onlcnlu'?  in  the  fonuile  l>l!idder 
may  bo  most  frerjuenlly  and  elHciently  treated.  Thui»,  hard  stones 
under  an  ounce,  and  phosphalic  ones  of  a  much  larger  Bize,  may  be 
dealt  with  at  one  sitting.  The  character  of  the  ring  or  sound  with 
the  staff,  the  bite  of  the  lithotrite,  and  tlie  condition  of  the  urine  will 
aid  here.  A  shorter  iiistrunient  will  be  found  much  more  convenient 
to  work  with.  Where  there  is  much  irritability  of  the  bladder  niucb 
difficulty  will  he  met  with  in  keeping  fluid  in  it,  owing  to  the  ab- 
sence of  a  prostate  and  tbe  shortncHs  and  directness  of  the  urethra. 
The  pelvis  must  be  well  elevated,  the  jiatient  placed  fully  under  the 
ampsthetic.  and  the  finger  of  an  asfistant should  make  pressure  on  the 
uretlira.  In  other  respects  the  oi)eration  resembles  that  ulread-y  fully 
given  for  the  male  (p.  702}.  The  dilatable  urethra  admits  a  full-size 
evacuating  tube. 

3.  Lithotomy, — This  operation  is  called  for  but  rarely — eji,  when 
the  stoncf-  arc  muUJp]e,t  when  (tne  is  tou  large,  especially  if  mainly 
hard  as  well,  when  there  is  a  foreign  body  as  a  nucleu8,J  when  there 
ia  great  irritsil)i]ity  with  ulceration  of  the  bladder,  or  when  a  growth 
co-exists. 


*  So  iiH  10  urnid  llie  ri!<k  of  apiiKinK  die  I'oft  partii.  Il  is  not  meniit  b.v  |J>«  almve 
remarks  tlmt  tmuli  JJirRer  siones  li:tve  not  lifen  siiccesMfiillv  piisstvi  and  rcmovtsl  from 
tlie  fcinule  blatlHer.  Tliu.*,  Dr.  Yelloly  {Med.  Chir.  Trom.,  viil.  vi.  p.  5-74)  Rives  n 
caae  in  wliicli  a  stune,  weighing  3  ozm.  S\  drs.,  wiis  exlnicle<i :  tnconttneiice  fuliowed. 
Where  lurge  caiculi — c/;,ttf  0  oi. — huvecnme  away  sponlaneoiiHty,  it  has  l*tn  iisiiaJly 
by  H  |in>r<:-!«i  of  fi'uliipaiiH  and  iilcerAiioii  combined.  Wu  (\i>  not  y«t  know  wiial  in  the 
greatest  diititnlion  which  (he  feiiiiile  urelhru  nill  siifely  l)eur.  l*erlja[is  tJic  liniil  given 
nbove  ic,  if  iinything,  too  snitill.  Kricht'eni  (A'tiriy/ry,  vul.  ii.  p.  1024]  f^ives  "8  or  10 
)inCK-<  in  diiimctcr"  hs  the  size  of  a  slone  whicli  can  tie  s:if*?ly  eslrncted  by  iliis  meanK. 
Sir.  II.  Thoiin^wnn  {Syet.  of  Snrg.,  vol.  iii.  p.  30H)  .mivi*  "  diiataiiou  should  iifVer  be 
enipioytMl  for  uny  ralciil(i«  larger  than  u  small  not  or  a  liirtje  beau  in  an  atinlt.  which 
limits  itA  application  to  very  lew  case.t."  Mr.  Bryant  (.S'urytTj/,  vol.  ii,  p.  l2U)iitiite8 
that,  "in  chiUiren,  a  stone  j  inch  in  rliunieler,  ant!  in  juluhs  1  iucli,  miiy  lie  fcnrleiwly 
remove<l  from  tlie  binddcr  by  nipi<l  dilatalion  and  exirnclinii,  with  tlie  [lalienc  under 
the  infl.ience  of  chleirofitrni.  I  have  renjovt^i  lur|;er  i.-uk-oli,  2  inches  in  rliameter,  bv 
this  iiieun$,  wilhoiii  any  injiirio.n-*  « I'ter-effecl ,  tnit  il  is  prokibly  not  wice  to  make  the 
nttenipl,  i he  surgeon  ptwitesMing  in  litbotriiy  an  L'tlicieiU  fiid  orsnbatiliile."  Dr.  Keyes 
{fnifrn.  {•'neyrl,  nj  Surg.,  vol.  vi.  p.  "297)  recommends  not  diluting  the  urelbra  more 
llian  i  inch. 

f  .\8  in  Dr  Galabin's  ca«e  (Obrl.  Soc  Trana.,  .\pril  7,  1880),  in  which  twelve  larjje 
calculi  and  abnul  lifiy  smaller  ones  were  removed  nticcei«ftilly  by  vaginal  lilliotoiny 
from  the  bladder  of  n  woman  aged  sixty-one. 

IX  As  in  the  large  nUme  formed  round  a  hair-[>in,  and  fignred  (p.  679)  by  Ilarl  and 
Barbour  in  their  MnnwU  nf  Gynrrcfdogy.  Here  the  projection  of  the  hair-pin  on 
either  side  of  live  atone  would  indicate,  nowaday!^  the  supra-pubic  operation. 
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Of  the  following  methods— (a)  vaginal,  ih)  supra-jmbic,  (c)  urethnil, 
and  (d)  the  later«l  method  of  Buchanan— the  first  two  only  m-ed  1* 
alluded  to. 

Vdifinal  Lithotomy. — This  method  will  he  but  briefl)'  described  here, 
as  it  18  probnl^lc  that  for  stones  requiring  it — i.e.,  those  ahove  i-numer- 
ated — tilt'  supni-jiubic  operation  is  hotter  suited.  The  risk  ufn  vesico- 
vaginal listula,  iUwa3'8  present  in  the  operation,  is  especially  lo  b* 
remembered  in  cases  where  phosplmtic  urine  is  present — a  condition 
frequently  met  with  in  the  <'ase  uf  Iiirpe  stones  in  women,  or  nk-rf 
the  edges  of  the  wound  are  bruised  during  extraction.  The  pn\n 
rea4linc\ss  with  which  a  catheter  is  passed  and  the  bliuhler  dniined 
will  probjilily  make  the  modern  supra-pubic  oj)cration  safe  in  wouiiii. 

By  vaginal  lithotomy  is  meant  extraction  of  a  stone  through  »n 
incision  in  the  nnterior  vaginal  wall,  beliind  the  vesical  orifice  of  the 
urethra,  and  tlius  not  interfering  with  this*  canal  at  nil. 

This  anterior  wall  is  about  4  inches  long  in  the  adult;  in  relation 
with  it  is  iinteriorly  the  uretlini,  to  be  felt  as  a  cord  through  tbisw«lli 
behind  this  the  bladder,  and  fartlier  back  the  os  an<l  cervix  ntcr. 
No  j)erilonenm  is  normally  in  relation  with  this  wall,  8S  this  «ncri- 
brane  leaves  the  uterus  half-way  down  to  pass  directly  ■•!)  t.>  iIk: 
bladder.     No  important  vessels  or  nerves  are  met  with. 

Oprrntinn. — Tbe  patient  I^Mng  in  lithotomy  position  and  tin'  vjilHIH 
well  ojHMied  by  a  duck-bill  spei-uluni  hcM  baekwardts  and  duvvnwnnU 
against  the  posterior  vaginal  wall,  the  surgeon  introduces  a  fl'ort 
grooved  staff,  and,  liaving  made  the  groi>ve  jiroject  so  ms  to  Iip  fe» 
tbrmrgh  the  bladder  and  vagina,  cuts  straight  down  upon  i(  with  a 
Bharp-pointed  straight  bistoury,  making  an  incision  in  the  luid'llf 
line  from  J  to  2  inches  long  between  the  os  uteri  and  the  urethfu 
tiiking  eare  not  to  cut  into  this  or  the  neck  of  the  bladder.  He  ill'" 
introduces  his  finger  and  hooks  out  the  stone  ^vith  this  or  with  schkiji 
or  forceps. 

Another  and  a  simpler*  method,  if  the  stone  is  easily  caught,  is  (" 
seize  it  with  small  furcep.s  passed  by  the  uretlira,  and  so  to  holii  it 
that  it  projects  through  the  vaginal  wall,  and  to  cut  upon  the  sUmf 
itself  instead  of  upon  a  stafilf 

If  the  wound  remains  a  clean-cut  one,  unbruiscd  during  tbeixlrac- 
tion  of  the  stone,  if  the  urine  is  sweet,  the  edges  should  be  elt«p<Ul 
once  with  silver  wire,  or  better  with  well-soaked  salmon-gut^  nud  the 
case  treated  as  one  of  vesico- vaginal  fistula.     Under  leas  favoraW? 


*  T.  Smitli  and  WalsJiani,  Man.  Optr.  Sury.,  p.  109. 

t  Dr.  Keye*  Hoc  »u,prii  rit.,  ji.  299),  adviueH  fret;  irrigation  of  the  bladiler  from  <l*^ 
aretlir.i,  tJie  ragintd  wall  being  libid  upen  till  all  frugiueiUs,  cluls,  «<c,  lintt  Uv>j 
removei!. 
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conditions  closing  the  wound  may  have  to  be  deferred  till  the  part* 
I  are  quite  healthy. 
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irn-pntiic  Lilfioiomy. —  liiis  nas  been  fully  described  at  p.  750. 
The  tluid  is  retained  in  the  bladder  by  fiuger-pressure  upon  the  orifice 
of  the  urethra. 

B.  In  Children, — I  eannot  do  better  than  quote  here  the  following 
couclusipna  which  Mr.  Walsham  has  drawn  in  a  very  helplul  pajien* 

"  1.  That  for  small  stones,  both  rapid  and  slow  dilatjition  of  the 
uretlira,  in  children  as  in  adults,  are  good  operations.  !2.  That  of  these 
two  rapid  tlilatation  under  chloroform  is  ])erhaps  the  better,  as  caus- 
ing less  anno^'ance  and  inconvenience  to  the  patient.  3.  That  mod- 
erate- and  even  large-sized  stonea  have  been  removed  by  dilatation, 
but  that,  as  incontinence  has  frequently  followed  from  over-distension, 
it  is  not  justifiable  to  sutyect  the  patient  to  this  risk.  4.  That,  afler 
limited  dilatation,  should  the  stone  appear  larger  than  was  antici- 
pated, it  nmy  be  crusla'd  with  safety,  but,  should  crushing  be  con- 
sidered unadvisable  or  impossible,  it  is  better  to  perform  vaginal 
lithotomy  than  subject  the  patient  to  any  risk  of  incontinence  byover- 
dilaUition.  5.  That  it  is  not  safe  to  aid  the  dilaL-ition  by  incising  the 
urethral  walls.  6.  That  incision  of  the  urethra  alone,  without  dilata- 
tion, in  whatever  direction  practiced,  is  frequently  attended  with 
incontinence,  and  should  therefore  be  abandoned.  7.  That  mod- 
erate and  even  large  stones  can  be  easily  removed  from  young 
children  by  vaginal  lithotomy,  aided,  if  necessary,  by  dilatation 
of  the  vagina,  incision  of  the  fourchette,  and  crushing  of  the 
etonc  by  the  wound  nuide  tfirough  the  septum,  without  any  risk 
of  a  permanent  vesieo  vaginal  fiistuhi  so  long  as  the  edges  of  the  in- 
cision are  nut  bruised  in  the  extraction.  8.  That  the  incision  in  the 
septum  should  be  very  free,  but  nt»t  involve  the  walls  of  the  urethra  ; 
and  should  that  first  made  be  found  too  sioidl,  it  should  be  enlarged 
before  any  attempts  at  extraction  are  undertaken.  9.  That  should  a 
fistula  remain  after  this  operation,  even  when  carefully  pcrfnnued,  it 
can  be  readily  closed.  10.  That,  after  the  incision  has  l)een  prolonged 
to  the  limits  of  safety,  the  stone  still  appearing  ton  large  for  easy  re- 
moval,  and  crushing  being  considered  unadvisable  or  impracticable, 
it  is  better  to  open  the  bladder  above  the  pubcs  than,  by  lacerating 
tlie  sides  of  the  wound  by  forcible  extraction,  to  subjt;ct  tlie  [)!itient 
to  the  possible  danger  of  a  permanent  vesico-vaginul  fistula.  U. 
That  the  lateral  operation,  as  practiced  by  Dr.  Buclianan,  appears  well 
adapted  to  cliildreu  suffering  from  a  small  stone,  or  perliaps  one  of 
moderate  size  ;  and  that,  as  it  has  been  successfully  practiced  in  India 
and  Glasgow,  it  is  deserving  of  further  trial  in  this  country.     12.  That 
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very  large  stones  can  only  be  removed  by  hypogastric  or  vaginal  lith-  j 
otomy ;  and  that  as  the  latter  proceeding  would  in  this  case  ijn>bably  | 
he  followed  by  a  permanent  vesico-viifrinal  fistula,  it  is  better  (n  i-lionse 
the  more  dan}j;erous  operation  than  subject  the  patient  to  this  loiith- 
8ome  affection.  13,  That  the  supra-pubic  operation,  when  carefullv 
performed  is  possibly  much  safer  than  is  generally  suitposfd ;  but 
that,  as  it  may  be  folh^wud  by  death,  it  should  only  be  underUiken 
when  all  other  alternatives  threaten  permanent  incontinence." 

Mr.  Walsham  considers  each  of  the  above  separately  and  supports* 
them  with  evidence.  I  think  that  this  tends  to  show,  in  the  cafe  of 
vaginal  lithotomy,  that,  though  a  stone  may  be  extracted  in  this  war 
after  dihitntion  of  the  vagina,  division  of  the  fourchete,  and  destrmv 
tion-  of  the  hymen,  it  is  by  no  means  easy  in  these  latter  eafies  lo 
insert  sutures  satisfactorily.  It  will  be  wiser,  I  tiiink,  to  make  usi-of 
the  su[)ra-pubie  operation  in  feniale  children  for  nil  save  the  very 
Bmallest  stones.  Lithotrity  is  by  no  means  easy  in  these  small  blad- 
ders,  an<l  the  risk  of  vesico-vaginal  fistula  has  already  been  shown  to 
be  very  great. 

I  would  refer  my  readers  to  a  case  of  supra-pubic  operation  by 
Mr.  Barwcll  in  a  child  aged  nine,  from  whom  a  stone  weighinj:  21  uts. 
was  sueei'fisfully  renroved.  It  is  intjcresting  to  note  that  Mr.  Harwell 
was  kd  to  adopt  tlie  supra-pubic  operation  from  hie  havinp  M 
within  seven  months  no  less  than  three  cases  of  vesico-vaginal  fistulr 
originating  in  the  extraction  of  calculi  during  infancy  and  youth  by 
ditl'erent  surgeons  {Med.  Chir.  Trans.,  vol.  Ixix.  p.  342). 


CYSTOTOMY. 

Indications. — The  operation  of  opening  the  bladder,  apart  from 
Bueli  cases  as  exploring  for  growtli,  foreign  body,  etc.,  may  be  ^^ 
quired  in— 

1.  Some  cages   uf  cystitis.    When  the  urine  is  fetid  and  slimy- 
When  pain  in  the  bladder  and  penis  is  intense,  leading  to  loss  ofsleen 
and  appetite.     When  there  is  a  high  temperature  and  other  eviilt'Hcej 
of  imminent  septicajmia.     When  all  other  treatment  has  failed,  and] 
when  washing  out  is  insufficient  or  unendurable. 

The  operation  here,  for  the  sake  of  the  kidneys,  must  not  be  put  ol 
too  late.  Much  benefit  may  be  obtained  by  irrigating  tlie  blaJJe 
freely,  and  afterwards  mopping  it  out  with  a  small  8j>ouge  and  a  *oh 
tion  of  silver  nitrate,  Ses  or  .^j — .y. 

2.  iSorae  cases  of  great  irritability  of  the  bladder  persisting  afte 
lilfttation  of  a  stricture.     Mr.  R.  Harrison*  believes  that  the  contint 

loe  of  the  irritability  in  these  cases  is  due  to  the  muscular  hype 

*  Surg.  nil.  of  the  Urin.  Org.,  p.  201. 
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trophy  whic!»  the  lihuhlcr  has  undergone  in  its  constant  ondenvor* 
to  force  urine  through  the  ohstruction  in  front  of  it,  mid  that  the 
cystotomy  is  curative  by  bringing  about  atrophy  or  loss  of  tliat  nms- 
cularity. 

3.  Some  cases  of  tnbercuh^r  cyatitis.  Here  the  blsulder  may  he 
drained  to  give  relief  from  intense  sulferin^'. 

4.  As  part  of  other  operiitions.  Thus,  in  idaatic  operations  about 
the  urethra,  to  keep  the  parts  dry,  tlie  hhidder  may  be  ojtened.  I 
have  done  this  in  a  ease  of  epispiidins. 

5.  As  this  openition  will  nt>t  ngain  be  alluded  to,  I  may  remind  my 
readers  tliat  cystotomy,  or,  rather,  opening  the  prostatic  urethra  on  a 
PtafT,  hsis  been  recommcudt'd  liy  Sir  II,  T)iom[tson  in  those  few  but 
most  distressing  cases  of  enlarged  prostate  leading  to  hourly  oathe- 
terism,  cystitis,  loss  of  sleep,  and  other  aggravated  symptoms.* 

The  above  are  instaners  of  cases  cMlling  for  eyst-otomy.  The  sur- 
gt'on  will  have  to  choose  between  three  operations — viz.,  metlian  and 
lateral  cystotomy  and  external  uretliroiomy.  Tlie  median  ojjeration 
is  almost  always  to  l>e  preferred  to  tlie  lateral,  hut  it  is  probable  tliat 
external  urethrotomy  (jip.  737,  783)  will  be  suHieient  as  to  dndnage, 
and  it  is  cerbiin  that  this  operation  is  less  risky  from  shock,  cellulitis, 
and  secondary  ha-morrhage.  The  great  object  is  to  drain  the  cavity 
thoroughly. 

Supra-pubic  cy.stotomy  is  employed  occasionally  in  Hunter's 
method  of  treating  stricture  hy  passing  a  sound  from  the  lilathhir  up 
to  the  perineum. 

RUPTURED  BLADDER. 

The  treatment  of  this  liitherto  most  fatal  injury  has  of  late  years 
been  cleared  up.f  Exploratory  opirations  and  suture  of  the  bladcler 
will  be  increasingly  .successful  in  fiivorable  cases — i.r.,  those  seen  early 

•  and  those  in  whicli  the  injury  is  limited  to  the  bladder. 
Tico  J'<mns  ftf  ru.pt.. re  arc  recognized — the  intra-  and  extra-peritoneal. 
It  may  be  well  to  state  succinctly  the  symptoms. 

Intra-pentoittal  Ruplure.-~{\.)  History  of  a  likely  injury.  (2.)  In- 
ability to  pass  water.J  This  power  has,  however,  been  preserved  in 
both  varieties;  naturally  it  is  seen  most  frequently  and  in  greater 
perfection  in  extra-peritoneal  ca^es.  It  is  very  rarely  normal  in  the 
mtra-pcritoneal  ruptures.    (3.)  A  little  bloody  urine  drawn  off  with  a 

■      *  Du.of  tkePfottate,  p.  170. 

i  t  Eftpecialljr  by  yir  W.  MacCormac's  pajier,  with  two  stiocewrul  casee,  Lanett,  188<5, 

vol.  ii.  p.  1  la. 

\  Thus  the  rent  may  lie  valvitlnr  or  hloeketi  tiy  inleHtiii«,  etu-  Ori  all  thewe  iiinl 
many  ulh(>r  [x>intB  the  reiuler  shoulil  refer  to  Mr.  Hiviii^^turrH  writiiij^M  [Diet,  of  Sary., 
vol.  i.  |>.  1<5'2)  and  iiuptwre  of  tke  Uniutrtf  Blttti*iir,  fur  exhaustive  cumpleteneas  und 
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catheter.  (4.)  Difficulty  of  manipulating  an  instrument  in  a 
tracted  bladder.  (5.)  If  the  catheter,  hitting  off  the  rent,  be  passd 
beyond  tlie  bladder,  a  much  hirger  quantity  of  blood-stained  flnid  is 
witbdnnvn,  [»artly  urine,  piirtly  serum,  from  irriUition  of  the  peri- 
toneum.* (6.)  Speedy  (usually)  supervention  of  peritonitis,  (l,)\ 
Perliaps  fluctuation  and  dulnoss  in  the  thinks. 

Erlra-prrittmcal  Rujdurc. — (1.)  History  of  a  likely  injury.    (2.)  In-' 
ability  to  jhips  water  (ndt:  Mtpra).    (3.)  A  little  bloody  urine  drawn  off. 
(4.)  Tlie  c-athotC!r  fiivU  the  bladder  contract*.'d.    (5.)  No  tapping  of  n 
larger  amount  of  fluid,     (6.)  Evidence  of  extravasationf  rather  than 
of  peritouititi. 

It  must  be  reruenibered  that  the  following  may  mislead  :  Thert-ttinv 
be  very  little  pain  eomjdaiiied  of;  no  sickness ;  a  normal  tempt-ratowi 
the  patient  amy  he  able  to  wnlk  ;  upwards  of  half  a  pint  of  uriiw  um 
be  drawn  oil'  iu^hk  and  morning,  and  yet  the  peritoneal  cavity  u)»y 
eontiiiii  nuu)h  Uuid.  Perilonitift  may  b«  absent  post-mortem,  though 
tympanites  be  present  during  life,  and  though  fluid  l)e  found  in  \hv 
peritoneal  cavity.  The  patient  may  live  live  days,  apjiarcutly  iiu- 
proviitg,  auil  then  die  suddenly. 

Operation. — The  patient  being  under  an  ana;stheiie,  the  aWomi- 
nal  wall  eleansed  anil  .shaveil  and  the  parts  ndaxed,t  a  free  incision. 
5  or  0  inches  long  in  the  adult,  is  made  in  the  middle  line.  Theliut" 
alba  being  divided,  the  recti  n^traeteil  and  ]iartly  detached  if  nee«lfiil,all 
bleoding-pointfe  secured,  the  lower  angk^  of  the  wound  and  llie  partfi 
beliind  the  pubes  are  carefully <-'xamined  for  ecehymosis,exlraviia«tioM, 
etc.  If  ueitfier  of  these  nor  any  collection  of  Huid  is  found  oulai»U'  tl'«^ 
peritoneum,  this  is  opene<l,  when  a  large  gush  of  fluid  may  be  dccisive- 
The  .surgeon  now  intnifluces  one  finger  to  feel  the  rent,  and  theiiftw- 
tion  of  this  lua}'  be  liicilitiited  by  passing  a  short-beaked  souiul.  Tlif 
rent  will  vjiry  in  site  and  lengtli,§  and  also  as  to  regularity,  thiokeningi 
etc.  If  it  be  a  long  one,  and  reach  downwards  towards  tht*  TCf'"" 
vesical  cul-de-sac,  the  introduction  of  a  rectal  bag  (Figs.  123, 124,  PP- 
751,  752)  may  be  of  assistance.  Sir  W.  MacCormac  also  fou»«i  ihat 
the  bladder  came  up  more  readily  after  the  parietal  peritoneum  U^ 

*  If  ilie  Huw  thrui!(;lj  the  ouilieieriH  iiiiirkeiJly  increftaed  hy  iiidpiralion  and  diitu>*j 
ished  by  fxpimlMin,  *lie  rent  is-  firoliiiMy  a  Inrge  one. 

f  Tbtui,  if  the  rent  is  in  fmiH,  ihe  uritit  luny  be  localised  ihere  with  cin-DmH-nl*!  j 
Hiilnmii;  or  widely  difi'iiMHJ,  ini>i)ntiiig  up  towanls  ihe  iiiidiil'ieuei,  t»€twc«i  Uir  nUKiw 
inaL  luu.scles  and  t]i«  peritoneum  ;  or  ptuwing  iniolhe  iWnc  fnasie,  or  by  ll»e  caiuii»iiiM 
llie  scrolun»  .tnd  thighs. 

X  bi  Mr,  WJileU's  case  [St.  B'ulhol.  Hotp.  Reportt,  vol.  xii.  J>.  209)  nindi  di§<nl^ 
was  met  wit9i  frDrn  the  rigidity  of  tlio  :il)dominal  wulls,  and  the  grent  diMiensioii  uttt 
jntestinet*,  wtiich  kept  cniwilin^j  out  of  the  w<iund,  nnd  were  «nwl  difficult  to  rejtli 
PerituniliH  hji<J  set  in  litre,  tw^^uly-fiMir  lioun  hjiving  cdufi^n-d  Hiuo«  the  injury. 

5  In  Sir  W-  MucCuriuac's  ausCb.  the  renla  w«r»  -4  arul  2  inches  long. 


RUPTURED   BLADDER.  777 

been  transversely  divided  on  each  side.  An  assistant  with  carefully 
cleansed  hands  may  render  service  at  this  time  by  hooking  up  the 
bladder  with  two  fingers,  while  the  intestines  are  kept  back  with 
sponges.  The  rent,  being  now  in  view,  is  cleansed,  and  sutures  of 
fine  carbolized  silk  inserted.  Sir  W.  MacCormac  used  sixteen  of  these 
in  one  case  and  twelve  in  another,  and  his  success  is  largely  due  to  the 
great  care  with  which  they  were  inserted.  Thus,  they  are  put  in  k 
inch  apart,  after  Lembcrt's  method  (Fig.  107,  p.  665),  including  the 
serous  and  muscular  coats  only,  beginning  at  the  lower  part,  and  the 
first  and  last  sutures  being  inserted  well  beyond  the  limits  of  the 
injury  so  as  to  prevent  leakage  from  the  extremities.  The  following 
precautions  are  taken  in  passing  them:  Fine  curved  needles  are  used 
on  holders;  the  serous  surfaces  are  carefully  inverted.  The  sutures 
are  passed  through  the  serous  and  muscular  coats  only.  This  avoids 
the  risk  of  traversing  the  mucous  membrane,  which  in  animals  has 
nearly  always  proved  fatal,  because — (1)  on  tightening  the  sutures, 
the  mucous  membrane  falls  between  the  edges  of  the  wound  and 
hindei^  union ;  (2)  the  urine  may  find  a  channel  through  the  points 
of  passage  of  a  suture,  and  so  into  the  cavity  of  the  peritoneum ;  (3) 
the  loop  of  suture  within  the  bladder  is  a  foreign  body,  and  salts  may 
be  deposited  on  it 

Wherever  a  gap  appears,  another  suture  should  be  inserted.  If  there 
is  time,  a  few  of  chromic  gut  may  be  inserted  through  the  serous  coat 
only,*  but  Sir  W.  MacCormac  regards  the  double  row  as  unnecessary ; 
8  or  10  oz.  of  boracic  acid  are  then  injected  into  the  bladder,  to  see  if 
it  is  water-tight;  or  a  colored  fluid,  such  as  Condy's  lotion,  may  be 
used.  A  few  more  sutures  may  be  required  till  this  fact  is  absolutely 
certain.  The  peritoneal  cavity  is  now  most  carefully  sponged  out  with 
sponges  on  ovariotomy  clamp-forceps,  pushed  well  down  into  the 
pelvis  and  the  flanks  till  they  come  out  clean  and  dry  on  squeezing. 
Sir  W.  MacCormac  made  use  of  another  method  of  cleansing  the  peri- 
toneum which  proved  simple  and  efficient — viz.,  irrigating  the  perito- 
neal cavity  with  2  gallons  of  a  1  per  cent,  solution  of  boracic  acid 
dissolved  in  boile<l  water,  and  used  at  a  temperature  of  98°.  The 
tubing  to  which  the  nozzle  or  catheter  is  attached  should  have  a 
stop-cock,  that  the  flow  may  be  regulated.  All  the  fluid  should  be 
got  out  again  by  turning  the  patient  over,  holding  the  edges  of  the 
wound  apart,  etc. 

In  one  of  Sir  W.  MacCormac's  cases  a  drainage-tube  was  passed 
from  the  centre  of  the  wound  into  the  recto-vesical  cul-de-sac.  In 
one  case  a  catheter  was  tied  in ;  in  the  other  (the  slighter  case),  in 

*  Sutiirex  through  the  serous  coat,  only,  invariably  give  way. 
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which  no  catheter  was  k-fl  in,  urine  wii*  passed  involuntarily  a  few 
hours  after  Uie  operation  ;  this  went  on  at  phort  inter^-als  till  the  tliird 
day,  when  the  control  Wcame  complete. 

PUNCTURE  OF  THE  BLADDER. 

The  following  methods  will  be  considered  here: 
i.  The  Aspirator, 
ii.  Supra-pubic  Puncture, 
iii.  Puncture  per  Rectum. 
iv.  Puncture  through  the  Prostate. 

i.  The  Aspirator. — This  may  be  used  in  Ciise;?  of  great  urgrncy, 
when  the  surgeon  in  compolled  to  relieve  retention  witl>om  retard  t9 
the  cnuse ;  when  he  is  without  the  means  of  carrying  ■  <ad 

porliaps  better  methods ;  it  is  especially  suited  to  those  <.  ick 

thore  is  reason  to  believe  that  urine  will  aji^un,  in  a  few  hoars,  U 
passed  by  the  urethra.   Thus,  in  gonorrhtuiil  retention  wl" 
cannot  be  passed,  having  perhaps  been  clumsily  U8ed,ati'  i  'fl 

is  urgently  required,  where  retention  has  supervened  on  a  strictttrecf 
only  two  or  three  years'  standing  it  may  be  used  si;  "  'Iv.  dvin? 

time  for  warm  baths  and  opium  to  act.     In  an  old  ^  in  oDi'of 

traumatic  origin,  or  in  a  case  of  enlarged  pro8tJit<*,  it  can  wlyl** 
temporary  measure,  and  shonld  only  be  used  when  other  instrtttuto* 
are  not  available. 

The  question  arises,  How  far  irill  mtjiiration  htar  rcfiditiuHf  This  is 
quite  uncertain.  On  the  one  hand,  in  a  case  of  prostntic  retcnlion  V* 
admitting  a  catheter,  the  patient  being  thro\ighout  in  a  nn«sl  gn« 
condition,  Dr  Brown  (Brit.  Med.  Joum..  May  23.  1874)  ufi*^\  iheaspi 
rator  tifleen  times  between  January  2d  and  r2th,*'with  inunediat* 
relief  on  every  occasion,  and  without  the  smallest  inconvcnienw  ot 
injury  from  the  punctures."  Mr.  Hague  (  Lancet,  1885,  vol.  ii.  p.  3S5i. 
in  a  patient,  aged  ninety,  with  pn^st.atic  retention  of  forty -eight  Ittinw' 
duration,  aspirated,  and  continued  to  do  so  daily  for  nearly  fivu  wwb, 
as  no  catheter  could  be  passed.  Such  numerous  aspirations  caoswl  w 
ill  effects. 

On  the  other  hand,  in  a  case  of  mine  of  prostatic  retention  In  nhiA 
the  nsftirator  had  been  used  only  three  times,  on  the  death  afthc 
patimit  from  bronchitis  t)n  the  fourth  day,  the  third  and  la.st  punrture 
was  found  to  be  leaking.  Dr.  Campbell  (Brit.  M<d.  Joum.,  Februarr 
21,  1886)  records  a  case  in  which  the  bladder  had  been  aspirated 
twice,  internal  urethrotomy  was  performed,  ''progress  wa-s  gf»od  fori 
day  or  two,  when  some  inflammation  appeared  at  one  of  the  puucturw. 
an  abscess  formed,  periUmitis  ciune  on,  and  the  man  died."    Wlit« 
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Ibpiration  is  to  be  used,  the  couflition  of  the  IjlarJrlor  waIIs  ami  of  the 
urine  must  he  takon  into  account.* 

If  aspiration  he  umtle  use  of,  n  fine  neo^lle  should  he  employed,  and 
introduced  just  above  the  pubes  while  an  assistant  steadies  the  blad- 
der by  pressure  on  either  side.  The  blad<ler  must  not  be  allowed  to 
become  much  diptended  before  the  puncture  is  repeated,  otherwise 

Jirine  may  be  forced  uut. 

■  ii.  Supra-pubic  Puncture.— This  operation  has  the  fidvantdfjea 

Bf  being  easily  performed,  of  giving  permanent  relief  if  desired,  and 

vf  being  safe. 

The  two  ol/jectiona  brought  against  it  are  that  (1)  it  ^dvea  bad  drain- 
age and  (2)  it  in  liable  to  extravasation. t  Neither  of  tliesc-  is  borne 
out  by  facts.  While  llie  pjitient  it*  in  bed,  good  drainage  can  he  pro- 
vided by  turning  him  on  his  side  and  attaching  tubing  to  the  cannula ; 
when  the  patient  is  up  (and  n  cannula  ?o  placed  is  uo  drawback  to 
this),  the  power  of  micturition  will  |»roli!diIy  have  returned.  In  a  if^vi 
cases  of  enhirge«l  ]>rostate  the  patient  will  be  conipelled  to  pass  his 
urine  this  way  for  tlie  rest  of  his  life,  but  aa  soon  ai*  tlie  parts  are  consoli- 
dated around  the  cannula,  or  the  catheter  wiiieh  has  replaced  the  can- 
nula, micturition,  though  tedious,  will  be  elTected  satisfactorily. 

I  may  allude  to  three  cases  in  which  I  have  used  this  method  in  the 
last  six  months — two  of  retention  with  stricture,  one  of  prostatic  reten- 
tion. I  consider  it  the  best  all-round  tnethoil,  and  the  uiie  of  widest 
ai>{tlication  that  we  have.  Its  relief  is  immediate,  safe,  and  sim]>le 
withal.  The  two  cases  of  stricture  were  men  under  forty,  admitted 
with  a  history  of  catheterisin,  bleeding  urethra',  and  recent  false 
passages.  On  the  tifth  day,  with  the  aid  of  ether,  1  was  able  to  get  a 
No.  7  silver  catheter  into  the  bladder.  For  some  cases  of  older 
Btrictures,  especially  if  with  fistuhe  and  damaged  perineum,  a  longer 
rest  is  required,  and  Mr.  Cock's  or  Mr.  Wheelhouse's  operation  are 
indicated. 

Operation. — This  is  most  simple.  A  median  puncture  being  made 
through  the  skin  just  above  the  shaved  pubes,  I  jirefer  a  curved  trocar 
and  cannula,^  the  latter  carrying  tape-holes,  but  a  straight  trocar  and 


•  Mr.  Bennell  read  a  cnse  l>ef()re  tlie  Metiito-('li)riir){iei*l  S*icjety  {Ijancrt,  vol.  i. 
1888,  p  418)  of  ex(rti-[)eritoneal  niiUiire  uf  tlie  btiulder  ufier  anpiration  in  a  patient  long 
the  solyect  of  *triclure.  The  o[jinioii  of  nMwt  surgeons  present  seemed  to  be  tliatanpi- 
ration  wn.i  dangerously  liable  to  lenknge,  eHpei-iiilly  in  iinlienttliy  tjindders. 

t  Mr.  T.  Smiiti  \St.  Barihnl.  Hotp.  Beport»,  vol.  xvii.  p.  291  write*:  "  I  have  seen 
no  Hucli  tendency  to  extra VNsation ;  oceasiimnliy  there  \h  sunie  iiKuDvenieUL-e  from 
leakage;  tliii4  may  be  met  by  leaving  out  ibe  i^ainiula  for  u  few  liODno,  wlitcli  nllovrs 
rtKrooiniciion  tn  take  |>la«j." 

X  A  very  useful  form  is  made  by  Arnold.  The  cAiiniila  nppeam  loo  long,  Imt  i«  not 
•u  for  very  fat  abilominHl  walls.  It  is  eiisily  retained  in  pliice  liy  tajieft,  and  tlie  urine 
runs  off  by  tubing.    To  keep  tlie  cnnntda  firm  iit  Grst,  1  insert  a  silver  Hntnre  in   the 
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cannula  may  be  used,  through  which  an  8  or  9  gum-elxistic 

or,  better,  a  Jaques's  catheter  is  inserted  ;  in  four  hours  llie  caunal* 

can  be  removed,  and  a  larger  catheter,  a  10  or  12.  introducnl* 

iii.  Puncture  per  Rectum. — This  has  the  advantage  i^f  dmining 
a  bladder  well,  but  there  are  such  serious  disadvantagea  connectnl 
with  it  that  tlie  supra-pubic  operation  is  always  to  be  preferred  t .  i- 

Thus  (1),  it  is  difficult  and  most  unpleojsjint  to  the  pafient  to  ri!..!] 
the  cHnnnla  during  defipcation  and  passage  of  flatus — the  retention  of 
a  cannula  is  liable  to  cause  troublesome  tenesunis  anrldian' 
when  the  cannula  slips  out  it  is  difficult  to  repliice  it  ;t  ^3t  i 
is  kept  in  bed ;  (4)  thia  method  is  not  applicable  to  ca^es  of  eiilaijse 
proHtate.  I  am  aware  that  Mr.  Bryant  iSuryery,  vol.  ii.  p.  1.>>I  stott 
that  "an  enlarged  prostsile  is  no  real  obstiule  to  ita  performam*, fa 
this,  if  necessary,  may  be  perforated  with  impunity."  I  cannot  nti 
agree  with  the  above,  in  spitr  of  Mr.  Bryant's  authority.  Beinp' 
of  those  who  look  upon  an  enlarged  prostate,  especially  when  con2«»eJ< 
with  retention  and  surrounded  by  an  enlarged  venous  plexus,  a*  i 
etrueture  to  be  treated  with  great  respect,  I  think  that  then-  L*  lo 
undoubted  risk  that  perforating  it  may  lead  to  septic  phlclwtisaod 
abeccss,  and  to  suppuration  in  already  impaired  kidneys. 

Mr.  Bryant  i  he.  nupra  ot.)  speaks  very  highly  of  puncture  per  Twtum, 
and  says  that  the  objections  raised  against  it  are  theoretical  only- 
viz.,  abscess  between  the  bladder  and  rectum,  persistent  fistiiloa 
opening,  injury  to  the  vcsicuhe  seuunales  or  Uie  peritoneum.  I  'l 
not  deny  that  these  injuries  are  rare,  but,  as  com |iare<l  with  su|»i 
pubic  puncture,  the  drawbacks  wliich  1  have  given  abo\x'  nr«  practic 
and  undoulited. 

Operation. — If  this  method  is  employed,  Mr.  Cock's  instrumcntt 
shoui*!  he  ma<le  use  of— viz.,  a  very  sharp  and  a  blunt  pilot  tn»car, an 
a  cannula  with  inner  tubes  to  keej>  the  cannula  in  position  nml 
admit  of  its  being  cleansed.    The  patient  being  in  litboiumy  (x^tii 
and  the  rectum  em|itied,  the  surgeon  feels  for  the  distended  lili>l«l^ 
behind  tlu'  ]»rogt^Ue,  with  hisi  left  index  finger.     This  being  kejrt  mi 
he  introiluces  the  onnnirla  and  blunt  pilot  along  the  finger  U|t  to 
]»oint  he  intends  to  puncture.    The  pilot  being  withdrawn,  lli^sh 

jmncHire,  pover  tln«  with  i<»«!oform  and  ooUndion,  anit  puck  M>wt  %tripa  el  itj  pKm 
around.  1  genernlly  give  i»  little  aniwthetic,  but  lliis  i»  imH  n««d«d.  Tb*  »kifl !«■*• 
urc  if)  alone  pninfiil. 

*  If  an  if4|)imlor  ha*  been  lined,  and  it  is  dwired  lo  replace  it  with  a  ctthetot,! 
catgut  bougie  slumld  l>e  pa!«»e<l  through  ihecflnnu]a,and,thii  b«int;  withdrtwn.iOT*" 
Rum-el«Rlic  r;ilhfter,  with  an  eye  in  its  point,  b  pa»ed  over  the  bougie.  L*ri:w<'i>o 
can  MMtn  t)e  not  in.  pawing  them  with  terminal  eyes  over  the  anialler  oiMti,ar  V"*" 
of  a  Kiylet  (T.  Smith). 

t  TKafi,  there  are  two  xpeciniena  in  Gny's  Hospital  MuMum  proviag,  bj  ibtdoriii 
puncture  present,  thnt  this  is  the  case. 
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>car  is  introduced,  and,  wlien  it  is  nojirly  up  to  tlip  hilt  in  tho  can- 
ila,  it  is  depressef!  and  then  driven  on  in  u  direction  ujAvardti  and 
jrwardg,  as  if  aiming  for  tlic  imiltilicus.     The  trocar  ii!  tht-n  withdrawn, 
tlie  inner  tubes  inserted,  and  the  whole  secured  with  tapes.     Tlie  urine 
best  conveyed  away  by  tuf>inir. 

iv.  Puncture  through  the  Prostate. — Mr.  R.  Harrison*  has 
Ivoentcd   this   nietho(K  nnd   puhliahed   a  most  successful  cane  in  a 
itient,  aged  eighty-four,  with  ]iri).static  ri'tctitiHiu.     A  special  straight 
rocar  wa.s  introduce<l  in  tin-  iniddk-  line  :|  inch  in  front  of  the  iinu^s, 
id  pushed  steadily  through  the  prostate  into  the  bladder,  ttie  left 
"ndex  being  retained  in   the  rectum.     The  cannula  was  renioved  in 
nearly  three  months,  natural  micturition  gradually  returning.     Atro- 
phy of  the  enlarged  prostate  appeared  to  foUow^,  and  the  syniiitonis 
re  re  nuich  relieved. 
I  cannot  but  think  that  this  method  runs  the  risk  of  septic  phlebitis 
yific  ttttpra).     Another  objection  is  that  the  patient  is  kept  in  bed. 
[icturition  becomes  natural  much   more  quickly  after  supra-pubic 
Juncture. 


ni AFTER  XII I. 
IPERATIONS    ON    THE    URETHRA    AND     PENIS. 

lUPTURED  URETHRA. -EXTERNAL  URETHROTOMY. 
—CHOICE  OF  OPERATION  FOR  RELIEF  OP  STRIC- 
TURE-RETENTION. -  INTERNAL  URETHROTOMY. 
-EPISP  ADIAS.-HYPOSPADIAS,- CIRCUMCISION  — 
AMPUTATION  OP  PENIS. 

RUPTURED  URETHRA. 
In  a  small  number  of  cases  the  surgeon  may  succeed  in  passing  a 
ilheti-r  into  the  blailder.     If  lie  ilo  so  in  a  case  whore  there  has  been 

«uch  brui^ingt  of  the  peritoneum  and  extravasation  of  blood,  a  tnediau 
icisiou  should  still  be  made  to  allow  of  relief  to  tension  and  escape 

>f  clots  as  they  break  down,  and  so  to  give  good  drainage.     If  this  is 

lot  done,  the  probaldlitV  is  great  that  a  little  later,  tnving  to  damage 

|of  soft  parts,  tension  ()f  Idrmd-clot,  and  a  Jittle  escape  of  urine  by  the 

ide  of  the  catheter,  thit<  steji  will  bu  required,  at  a  time  when,  from 

le  presence  of  trauumtic  fever,  and  the  condition  of  the  extra vasated 

)lood,  the  occasion  is  less  favorable.    Again,  though  a  catheter  can  be 

•  Jn(rrn.  luirycL  <>J  Svrg,,  vol.  vi.  p.  414. 

•f  Coiii|ilei«  rupture  of  the  ureUira  trniy  coexist  wUli  a  mere  lonltisioii  of  the  peri- 
neutn,  e«>{>eciall  v  if  miict)  tenJerness  is  present. 
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passed  at  the  time,  it  by  no  means  follows  that  when,  owing  to  iu 
being  plu}ijred,or  from  some  other  reason,  it  re<juirfs  reniovsd  in  afrw 
days  that  a  fresh  one  con  be  inserted.  An  incision  will  then  liareU* 
be  made,  and,  as  alretidy  stated,  under  eonditions  less  favomblf. 

When,  as  is  upuully  the  case,  a  catheter  cannot  be  passed  into  tije 
bladder,  tlie  jnitiont  is  placed  in  lithotomy  position,  and  tl>e  parts 
being  shaved  and  cleansed,  a  grooved  staff  of  as  full  sixe  a»  the  para 
will  admit  is  piiHi!*e<l  as  far  as  it  will  j»o  — i.r,  tci  the  site  of  the  ru|iturt 
it  it»  tlien  made  to  project  in  the  perineum,  und  \hv  purj:eon  enterinjta 
straight  shnrp-pointed  bistoury  in  the  miildle  hue  at  a  {Kiiut  1  inch  to 
1}  inch  above  the  anus,  pusheuiton  till  it  titriki*9  the  fiT< 
cute  along  this,  both  upwards  and  downwunls,  so  as  to  ■ 
the  spot  at  which  the  urethra  is  ruptured.  As  tlie  knife  is  brwjglitoirt 
tlie  skin  wound  is  enlargetl  till  this  it?  about  IJ  inch  long,  ih*  !•>»« 
end  bein^r  i  incli  above  the  anus. 

With  the  finger  clots  are  now  turned  out,  and  retracton  l«iii| 
inserted  deeply,  the  wound  is  Sfionged  out  thoroughly.  A  good  (l«ii 
of  bleeding  iiuiy  now  take  place  fronj  stune  wt)unded  vessel,  hithirtn 
closed  by  extra vasaled  blood,  or  from  the  crua  penip,  dettiehed  ononr 
side  by  the  violence  which  ruptured  the  urethra,  especially  if  Uierfbr 
a  fractured  pelvis.  This  ha-morrhitge  will  yield  to  firm  presswrt- or  to 
forcipressure.  The  anterior  end  ol'  the  urethra  is  next  readily  f«und 
by  the  end  of  the  staff,*  wljich  j^rojecta  tlirough  it,  the  fiuilinj;  •»!  Uw 
deeper  or  vesical  end,  often  difficult,  will  be  facilitated  bv  can-fol 
sponging,  a  mirror,  and  reflected  liglit,  j»ressure  ul>ovo  the  pulitT,  sd<I 
the  use  of  tine  probes  or  straight  gum-elastic  catheters.  This  cnii  "(Wu 
projects  as  a  small  clot  or  bleeding-point,  nt  other  times  it  Rsemblt* 
a  partly  twisted  artery. 

If  it  bi;  found,  a  catheter  of  as  large  size  as  possible  should  alwajf 
be  introiluced,  if  practicable,  from  tiie  meatus,  an<i  then  tlmmgli  tbt 
vesical  end  of  the  urethra  into  the  bladder,  guideil  by  u  finger  in  tbe 
wound,  a  liro<lie'8  prub^,  or  u  Tenle's  gorget  i  Fig.  12iVt.  If  ihif  l« 
found  im{tracticable,  a  catheter  should  be  passed  into  the  blaHd«*tft*D 
the  wound.  One  of  these  metiiods  eliould  always  be  madc«»o(iif 
j>ossible,  as  it  enables  the  patient  to  be  kept  dry  liy  tubing  attachsi 
to  the  catheter.  ♦ 

But  if  no  catheter  can  be  got  into  the  bladder,  either  along  the  i««i» 
or  from  the  wound,  the  surgeon  neetl  not  worry  himself  nsIoQsaii 
free  exit  has  been  given  for  the  urine  and  extravjisuted  UwhI.  In 
these  cases  it  is  not  unuHual  for  the  Idadder  to  become  somewhat  rti>- 
tended  during  the  first  two  or  three  days,  owing  to  the  urine  n** 

*TI]e  farther  back   the  tear,  the  greater,  of  rotine,  the  difficnitv  in  flmRnf  i^ 
urethra. 
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leaping  with  sufficient  freeflom,  or  tci  tlif  rlosure  of  the  vesical  end 
of  tlie  urethra  from  swelling  after  the  injury  aiul  the  mfinipuliitiona 
to  Hnd  it.  or  from  the  j>atient,  if  a  cliihl,  sliriiikiiig  from  passing  his 
water.  T!jis  <lifhculty  will  usually  be  met  by  hot  llannels  frequently 
applied  to  tlie  ul>cl«nien,  a  few  doses  of  huidanum,  liut  if  it  he  evident 
that  the  urine  dues  not  escape  with  suflitaeut  freodum,  the  surgeon 
must  nguin  examine  tlie  wound  witli  the  aid  of  an  unicsthetic,  clean 
out  any  fresh  clots,  and  a;xain  try  to  find  the  vesical  end  of  the  urethi'a, 
aided  now  perhaps  by  a  ln-ttc-r  liulit. 

If  this  fail,  supra-pubic  Lapjiiiitf  or  aspiration,  or,  if  the  i)n.tieut'8 
condition  be  good,  making  a  small  supra-pubic  opening  iuto  the 
bladder  and  theuce  jtassing  a  short  curved  stafl'  into  thy  perineum 
and  so  finding  the  vesical  end  of  the  urethra,  must  be  resorted  to. 

Urethritis  and  cystitis  are  not  uncommon  in  children.  They  are 
best  met  by,  as  soon  as  possible,  leaving  out  the  catheter  for  a  wliile. 

With  regard  to  the  advisability  of  trying  to  use  sutures,  it  is  always 
advisable,  if  possible,  to  draw  the  ends  of  the  urethra  together  on  the 
catheter,  with  a  fine  curved  needle  on  a  holder,  and  chromic  gut  or 
carbtilized  silk.  But  thii^  will  be  oftun  found  a  inatttr  of  great  difli- 
culty,  and  even  impossible.  When  cflected,  it  does  not  diuiini.sh  iht) 
nee<l  of  subse(|uent  regular  use  of  catheters. 
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■  This  operatioa  includes  the  difi'erent  forms  of  perineal  section  with 
Mt  without  a  guide — vix.,  Symt^V,  Wheelhouse's  and  Cock's  uiieration, 
K  By  some,  external  urethrotomy  is  reserved  for  tliose  cases  such 
pa  Symc's,  in  which  a  stiitf  can  be  passed  through  the  stricture,  and 
perineal  section"  for  thosi;  in  which  no  such  help  is  available — 
€.<j.,  Mr.  Cock's  uptration.     As,  however,  these  terms  are  readily  con- 
Kised  by  students,  and  as  in  W'heelhouse's  operation  a  staff  is  used, 
^hougli  it  cannot  be  passed  through  the  stricture,  I  think  it  preferable 
to  employ  the  term  external  uretbrottiniy,  specifying  which  operatimi 
is  meunt  by  using  tlie  author's  nujiie — -viz.,  Symc's  external  urethro- 
tomy, etc. 
Syme's  External  Urethrotomy.— Here  tiie  stricture  is  divided 

on  a  fine  s t;ifl  ( rfV/c  infra]  jMissed  through  it. 

Indications. — This  excellent  operation  is  strongly  indicated  in  (1) 
cases  of  stricture  which  do  "  not  yield  to  dilatation,  or,  rather,  con- 
tinue to  present  syniptorns  after  being  dilated  " — in  other  words,  to 
contractile,  irritable,  and  resilient  strictures,  in  wliich  dilatation  is 
accompanied  with  much  pain,  or  in  which  it  is  found  that  a  No.  7  can 
p(»rhaps  be  ]ia.ssed  one  day  an<l  only  a  No.  3  a  day  or  two  after;  (2) 
cases  in  which  rigors  aird  constitutional  disturbance  follow  any  attempt 
at  dilatation. 

Operation.— ^The  patient,  being  pre])ared  by  inikl  aperients  and 
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bland  Hijuid  diet  for  the  operation,  is  brouglit  under  an  antwtlit'lic, 
and  wliile  the  legs  li:ing  ovfr  the  end  of  the  table,  the  surgeon  intro' 
duces  a  Syuie's  stuff.     This  has  a  narrow  terminal  portion,  which 
passes  througli  the  stricture,  a  shoulder  which  rests  upon  thefaifof 
the  stricture,  and  a  wider,  stouter  part  above  the  shoulder  to  make 
the  instrument  easier  to  tind  in  the  perineuiu.     The  patient  being 
placed,  in  a  good  light,  in  lithotomy  position,  and  the  parts  cleanwNl 
and  shaved,  the  surgeon   makes  an   incision  exactly  in  the  median 
line   down   upon   the  staflT,  exposing  the  wider  portion  above  the 
shoulder.     When  the  surgeon  is  certain  that  this  is  laid  bare,  lie  niM 
the  knife  forwards  alonn  the  groove,  so  as  to  divide  the  strictun- fom- 
pletel}'.     Thu  stafl'  is  now  withdrawn,  and  the  rest  of  the  tre«tiiu-Dt 
must  vary  soniewliat.     If  the  condition  of  the  patient  admits  of  it,o 
full-sized  guni-elastie  catheter  should  he  passed  from  the  meatus  into 
the  liladdtT,  ^uiileil  by  a  finger  in  the  wound  or  in  the  rectum,  or  Ity 
a  grooved  director  pasfed  from  tlie  perineum.    If  the  irritultilitj  of 
the  part*!  does  not  admit  of  this,  a  gum-elastic  catheter  must  be 
inserted  from  the  perineum,  cut  short,  and  kept  m  tritu  with  U\»s, 
the  urine  running  ofl",  by  tubing  attached,  into  a  basin  containing 
carbolic   acid ;   or   Prof.  Syme's   curved   perineal   catheter  amy  he 
employed. 

As  soon  as  a  catheter  can  be  passed  from  the  meatus,  it  should  If 
kept  in  for  two  or  three  days,  and  changed,  if  needful,  with  an  aiw'*' 
thetie  at  first  As  soon  ivs  possible,  it  should  be  passed  twice  Hilsy, 
and  l\\v  ]»atient  should  be  clearly  told  of  the  absolute  necessity  k\\k^ 
exists  of  keejting  up  the  good  etiecta  of  the  operation  by  pasaageofan 
instrument  at  regular  intervals,  and  of  occasionally  reporting  biuistif 
to  his  surgeon. 

Wheelhouse's  External  Urethrotomy.— Here  tlic  eirictup- 
ia  first  found  by  a  start"  pa8se<l  down  to  it,  and  then  divided  oaafiw 
probe-pointed  director  jmssed  through  it. 

Mr.  Wlieelhouse  i  Brit.  Met!.  Journ.,  June  24, 1876)  recouimcnd.t I'i' 
method  as  having"  Liie  advantage  of  greatly  increased  precision;  it 
renders  an  njicration,  confessedly  hitherto  one  of  the  most  ditFiiul' 
in  surgery,  a  eunl|^aratively  easy  one,  and  one  whicli,  in  tuy  hundit 
and  those  of  iiiy  colleagues,  Juia  given  results  infinitely  more  favoniMf- 
with  an  immediate  and  ultimate  eftcct  upon  our  cases,  than  we  ln"! 
ever  seen  before  its  introduction.'' 

Operation. — ''  The  juitient  is  placcfl  in  lithotomy  position,  will' 
the  pelvis  a  iittle  elevated,  so  as  to  permit  the  light  to  fall  uuil  ufx'fi 
it,  and  into  the  wound  to  be  made.    The  8t4irt**(Fig.  127Mfiti)b« 

*  This  Im  fully  gruovetl  ilirougli  the  grenier  |Mirt,  btii  not  liiroiigti  the  whitleofil* 
extent,  the  luxt  half  inch  of  the  groove  being  '' Btopped  "  itiiH  iemiifl«ting  inacoiBii 

button-iike  end. 
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itroduced  with  the  groove  looking  toward  tlie  surface  and  brought 
tently  into  contact  with  the  stricture.  It  should  not  be  pressed  luuch 
linst  the  strit'turt',  for  fear  of  tearing  the  tissuon  of  the  urethra  and 

lUsing  it  to  leave  the  canal,  \vhii;h  would  mar  the  whole  aftor-jiro- 
ceedings,  which  depend  upon  the  urethra  being  opened  n  <pmrter  of  nn 
iich  hi  front  of  the  stricture.  \Miil.st  an  assistant  hohls  the  staft"  in  this 
)osition,  an  incision  is  made  into  the  perineum,  extending  from  oppo- 


Fio.  127. 


Fig.  128. 


(Wbeelbotue.) 


(WhwUioiiBe.) 

site  t?if  point  of  reflection  of  the  tiuperfieial  fascia  to  the  outer  edge  ot 
the  s[iliincter  ani.  The  tissues  of  the  pefineuui  are  to  be  steatjily 
divided  until  the  urethra  is  reached.  This  is  now  to  be  opened,  in 
the  ijroovf  of  the  staff,  not  ujiun  Itft  point,  so  as  certainly  to  secure  }  inch 
of  healthy  tube  immediately  in  front  of  the  stricture.  As  soon  as  tlie 
urethra  is  opened,  and  tlie  groove  in  the  staff  fully  exposed,  the  edges 
of  the  heaUhy  urethra  are  to  lie  seized  nn  each  side  witli  straight- 
Lladed  nibbed  forceps  and  held  afiart.  The  et^ifl"  is  then  to  be  gently 
withdrawn  until  the  button-point  apficara  in  the  wound.  It  is  then 
to  be  turned  round,,  so  that  the  groove  may  look  to  the  pubcs  and  the 
button  may  be  hooked  on  to  tlie  upper  angh;  of  the  ojjL-ned  urethra, 
wbirh  is  then  hcUl  Ktretehed  o[ien  at  three  points  tfius  (Fig.  I'J.S),  and 
the  operator  looks  into  it  immediately  in  front  of  the  stricture.    While 
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thus  held  open,  a  probe-pointed  director*  is  inserted  into  the  urrthw, 
and  the  operator,  if  he  cannot  see  tlie  opening  of  the  stricture,  whicli 
is  often  possible,  generally  succeeds  in  very  quickly  finding  it,  And 
pusses  the  point  oulwnrdH  thnnufh  the  stricture  towards  llie  hladJer. 
The  etricture  is  sonietinjes  hidden  umongst  a  crop  of  granalntionscir 
warty  growths,  in  the  midst  of  which  the  probe-point  easily  finds  th« 
true  passage.  The  director  havnng  been  jiassed  into  tlic  bladder  (it» 
entnince  into  which  is  clearly  demonstrated  by  the  freedom  of  itd 
movements),  its  groove  \»  turned  downwards,  the  whole  length  of  thf 
stricture  is  carefully  and  delilierately  divided  on  its  under  surface, and 


Fio  129. 


FiQ.  130. 


(Whevlhouae.) 


(TMle.) 


the  pnssripe  is  thus  cleared.     The  director  is  still  held  in  the  same 
position,  and  a  straight  probe-puintrd  bistoury  is  run  along  the  ijroow 
to  ensure  complete  division  of  all  bands  or  other  obstructii»ns,  Thtse 
being  thortiughly  chartd,  the  old  difliculty  of  dire<'ting  the  point  of  i 
cathiter  tlirough  the  divided  stricture  and  onwards  into  the  I'ladder 
is  to  be  overcome.    To  effect  this,  the  point  of  a  Tcale's  probe-gof|;rt 
(Fig.  129)  is  introduced  into  the  groove  in  the  director,  and.  euiiW 
by  it,  is  jmssed  onwanlf  into  the  bhuhler,  dilating  tlie  divided  etrictnff, 
and  forming  a  metallic  floor,  along  which  the  point  of  tlie  catheter 
cannot  fail  to  pnss  securely  into  the  bladder.     The  entry  of  Uiegorgrt 
into  tjjc  latter  viscus  is  signalized  by  an  immediate  gush  of  urine  alonj: 
it.     A  silver  catheter  (No.  10  or  11)  is  now  passed  from  the  meatu* 
down  into  the  wound,  is  made  to  pass  once  or  twice  through  the 

*  Or  n  common  blunt-pointed  probe  tnny  be  used.    OccastooallT  ■  bougie  (No.  Sor 
3)  in  useful. 
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lividfd  urethra,  where  it  can  be  seen  in  the  wound,  to  render  certain 
.he  fact  that  no  olietruclinp  bunds  have  beon  l«?ft  undiviflod,  and  is 
:hen,  jiuided  by  tlie  probe-dilator,  passed  easily  and  certainly  along 
.he  posterior  part  of  the  urethra  into  tlie  hlathler  (Fig.  130).  The 
jorget  is  now  withdrawn,  the  catheter  fastened  in  the  urethra  and 
lllowed  to  remain  f^r  three  or  four  days,  an  elastic  tube  conveying 
the  urine  away.  After  three  or  four  <lays  the  catheter  is  removed,  and 
is  then  pas!?ed  daily,  or  every  second  itr  third  day,  according  to  circum- 
stjiuccs,  until  the  wound  in  the  perineum  is  lienled;  and  after  the  parts 
^lave  become  consolidated,  it  requirei*,  of  course,  to  he  pagiscd  still  from 
time  to  time  to  prevent  reeontractinn."* 

This  will  be  found  a  most  etlectual  operation,  but  I  liave  found  the 
hitting  off  of  tlie  mouth  of  the  stricture  to  be  a  less  simple  matter  than 
w«»ul<l  be  pathered  from  Mr.  Wlu-elhouFeV  arnnnit.    This  ie  especially 
llie  case  when  tlie  parts  are  engorged  and  softiin  d,  as  the  free  oozing 
which  IB  met  with  under  these  conditions  niay  bi-  nmst  ditlieult  to 
arrest   even  with    firmly  applied    sponges  on   holders,  the  slightest 
trickling  of  bJood  bt-ing  sullieient  to  obscure  the  orifu-e  of  the  stricture, 
K  false  passage  at  the  site  of  the  stricture  may  com])licate  matters  very 
much,  and  a  stricture  in  the  penile  portion  of  the  urethra  may  prevent 
the    pas.«age   of  thi!   stalT  altogether.     A  good   light,  gentleness  and 
otienoe  are  at  all  times  requisite. 
Cock's  Operation. — An  external  urethrotomy,  which  opens  the 
j-etlini   bfhind   the  stricture,  and  without  a  guide  (Fig.  131\     The 
rflowinp,  in  the  words  of  its  deviser,  are  the  advantages  of  this  oper- 
llton  so  Will  known  to  (Jny's  men  :t  "  The  bladder  is  reached  without 
my  nnnecessury  mutilation  of  the  perineum.    The  communication  i» 
ccted  in  nearly  a  straight  line  from  the  exterior  to  the  eiivily  of  the 
cus,  so  that  the  cannula,  which  is  inserted  and  retained,  can  be 
oved  whi never  necessary,  and  can  be  easily  replaced.    The  fnnc- 
ttons  of  the  entire  uretlira  are  suspended,  and  may  lie  kept  in  abey- 
ance for  an   ludimitid   period.     The   urine  no  htnger  finds  its  way 
)nornially  through  the  stricture  and  sinuses  of  the  perineum.     The 
ijiues  are  no  longer  subjected  to  constant  irritation  from  infiUralion. 
lie  constitutional  symptoms  are  relieved,  and  time  and  opportunity 
te  given  for  Ihe  removal  by  absorption  of  those  adventitious  products 
hich  obstructed  the  uretlira,  ituiurated  the  perineum,  and  rendered 
)c  introduction  of  an  instrument  inijiossible.     The  pressure  on  the 
tdneys  is  removed,  and,  if  expedient,  tlie  bladder  may  be  readily 


*  The  woiint)  oiioiild  lie  irrigiit4?il  iML-cusiunull;  during  \he  operiiticiti  wiili  a  Holulitiii 
boracic  ncid,  (ir  Tluiiii|«riii'fi  fluid,  niid  a  liule  iodiifonit  diiHtied  iit  at  tlie  cIi>h«.     If 
\y  bleeding  is  goitig  on,  tlie  wound  xlionld  he  [ilti^ged  aruiind  llj«  catheter  wilJi  strips 
kMiororai  or  flai  nleinttmil)  gauze, 
■f  Guy's  IIo9p.  RqiorU,  1866,  Tol.  xii.  p.  2ti7. 
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washed  out,  until  its  liniug  membrane  assumes  a  healthy  character. 
The  striotured  and  damiified  portion  of  the  urethra,  being  no  loni 
Bubjccted  to  the  constant  pri-ssure  of  urine  from  behind,  may  prolwbl; 
80  fnr  recovor  itRelf  ns  to  allow  of  restoration  by  the  ordinary  mea 
of  dilatati<.»n  ;  or,  ehould  the  ciuiiil  have  become  iKTmanently  oblit 
erated.  tlie  patient  still  retains  the  means  of  emptying  his  MaiUtr 
through  the  artificial  openinjz  without  ditViculty  or  distress,  and  at  vei 
mnderalfi  inconvenience  to  himself." 

The  following  are  the  cases  to  which  the  operation  is  well  suited: 
Where  the  strirture  has  existed  for  a  number  of  years;  whi-re  the 
urethra  hni*  become  permanenlly  obstructed  or  destroyed  by  tliccoo-, 
slant  prisfiiire    of  urine   from  behind,  and    by   reiterated  attenij>t: 
generally  fruitless,  to  introduce  an  instrument;  where  cxtm\'asalioil 
into  the  perineum  has  again  and  again  taken  place,  causing  rt[i£'ate(l 
abscesses  imd  tlieir  eonsenuences,  the   formation  of  urinary  iiiiii"** 
and  flstuhf,  until  the  normsU  textures  of  the  perineum  Wcoine  obliWi 
eratefl,  and  are  replaced  by  nn  indurated, gristly  structure;  wlifrtlha 
bliiddcr  has  become  thickened  anil  contracted  by  the  constant  adii>l 
of  its  muscular  coat  until  little  or  no  cavity  is  left,  and  where  tbi 
urine  is  constantly  distilling  by  drops,  either  through  the  urt'thntii 
through  one  or  several  fistulous  openings,  which  dot  the  surfiice  of t 
perineum,  penetrate  through  the  indurated  scrotum,  and  even  finiJ 
their  way  to  the  nates  below,  and  the  region  of  the  pubes  above.   H 
unrelieved,  tliese  cases  invariably  terminate  fatally. 

Tlie  keystone  of  the  whole  proceeding  is  the  fact  that, '' howivi 
complicated  may  be  the  ikrjingemeut  of  the  perineum,  and  lioircvi 
extensive  the  obstruction  of  the  urethra,  one  portion  of  the  cj 
behind  the  stricture  is  always  healthy,  often  dilated,  and  flcee^'sil>l^"t<' 
the  knife  of  the  surgeon.  I  meiin  that  portion  of  the  urethra  wln^'' 
emerges  from  the  apex  of  tJie  prostate — a  part  which  is  never  llie»«f 
ject  of  stricture,  iind  whose  exact  amdomJcal  jjosition  may  bebroU] 
unfler  the  recognition  of  the  finger  of  tlie  operator." 

This  operation  has  the  following  advanlnges:  A  catheter  is  rwlil 
retiiined  and  replaced.     The  urine,  no  longer  finding  its  way  lliriai! 
sinus*:?,  the  induratctl  tissues  are  absorbed.     Such  entire  r«.*st  is  givi 
to  the  damaged  urethra  that  it  usually  recovers  itself.    The  blad 
is  easily  washed  out. 

Operation.—"  The  patient  is  to  be  plnced  in  the  usual  positi"D 
lithotomy  ;  and  it  is  of  the  utmost  importance  that  the  body  and 
vis  should  be  straight,  so  that  the  median  line  may  be  accumi 
preserved.  The  left  forefinger  of  the  operator  is  then  introduced  i 
the  rectum,  the  bearings  of  the  prostnte  are  next  examined  and  a 
tained,  and  the  tip  of  ifie  finger  is  lodged  flt  tlie  apex  uf  thopUi 
The  knife  is  then  plunged  steadily,  hut  boldly,  into  the  mcdinn 
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)f  the  perineum,  and  carried  on  in  ii  direction  towtirds  the  tip  of  the 

left,  forpfinger,  which  lies  in  the  rectum.     At  the  same  time,  by  un 

[upward  and  downward  movement,  the  vertical  int-isiou  may  he  carried 
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the  median  line  to  any  extent  that  is  considered  desirable.  The 
lower  extremity  of  the  wound  should  come  tu  witiiin  i  inch  of  the 
anus. 

"  The  knife  should  never  be  withdniwn  in  its  ]»rogres9  towards  the 
apex  of  the  prosbite,  but  ita  onwnrd  course  must  be  steadily  main- 
tained, until  its  point  can  be  felt  iti  close  pnixirnity  to  the  tip  of  the 
left  forefmgifr.  When  the  operator  has  fully  assured  himself  as  to  the 
relative  position  of  his  finger,  the  apex  of  the  prostate,  and  the  point 
of  liis  knife,  the  Litter  is  Ur  be  advanced  with  a  section  somewhat  ob- 
liquely, either  to  the  right  or  the  left,  and  it  can  hardly  fail  to  pierce 
the  urethra.  If,  in  this  j^tcp  of  the  operation,  the  anterior  extremity 
of  the  prosttite  should  be  somewhat  incised,  it  is  a  matter  of  no  con- 
sequence. 

"In  this  operation  it  is  of  the  utmost  importiince  that  the  knife  be 
not  remox'ed  from  the  wound,  and  that  no  deviation  be  nuule  from  its 
original  dirvetion  until  tlie  object  is  accompli.shed.  If  the  knife  be 
prematurely  removed,  it  will  probaldy,  when  reinserted,  make  a  fresh 
incision  and  complicate  the  deyirt'd  reauU.  It  will  be  seen  tliat  the 
wound,  when  completed,  represents  a  triangle  ;  the  base  being  the 
external  vertical  incision  througli  the  perineum,  while  the  apex,  and 
constantly  the  point  of  the  knife,  impinges  on  the  proi*tjite.  This 
shape  of  the  wound  facilitates  the  next  step  of  the  oi>eration. 

"  The  knilV  h  ntyw  withdrawn,  hut  tJie  left  forelinger  i.s  still  retiuned 
in  the  rectum.  The  probe-pointed  director  is  carried  through  the 
wound,  and  guided  by  the  left  forefinger,  enters  the  urethra,  and  is 
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passed  into  the  bladiler.  A  No.  12  gura-elastic  catheter,  straightene<l 
on  its  stylet,  is  slid  along  the  director,  the  stylet  then  removed,  the 
catheter  cut  sliort,  and  sucured  in  position  with  tapes." 

While  most  fully  ulive  to  llie  excellencL*  of  this  operation,  both  ta 
to  speediness  of  relief  and  the  perfect  rest  it  gives  to  damaged  part?. 
I  should  like  to  point  out  to  those  who  are  only  likely  to  perform  it 
occasionnlly,  (<f.)  that  it  is  not  such  an  easy  operation  as  it  iipiwiirs; 
(b)  that  it  is  a  severer  operation  than  the  size  of  the  wound  would 
su^jgest.  HiernorrhaKe  is  not  very  uncommon  from  the  engorged  con- 
dition of  the  parts,  and  a  low  form  of  septic  phlebitis  is  not  very 
infreipK-nt  after  the  oi)cration.  For  these  reasons  I  would  restrict  it 
to  tin'  ciisfs  Jiicntioned  at  p.  7H8. 

Complications  and  Causes  of  Failure  after  External 
Urethrotomy. 

1.  Hjeniorrhage  (p.  787). 

2.  Rif^ors.  Tliese  should  he  met  by  warmth,  leaving  out  the  aiih- 
eter  or  substituting  a  softer  one;  plenty  of  diluent  drinks,  wnshiiis 
out  the  liladder  with  diluted  Thompson's  (luid  (p.  751).  DovcrV 
powder,  or  injections  of  morphia,  if  the  condition  of  the  kidney  admit* 
of  these.  Five  or  ten  grains  of  quinine  may  be  given  in  milk  every 
two  or  three  hours,  if  it  does  nut  e.xcit^.^  vomiting. 

3.  Septic  troubles— c.f/.f  septic  phlebitis. 

4.  Pelvic  cellulitis. 

6.  Persistence  of  a  fistulous  opening  in  the  periuoutu. 
6.  Recurrence  of  the  contraction. 

CHOICE  OF  AN  OPERATION  FOR  THE  RELIEF  OP 
STRICTURE-RETENTION.* 
It  will  have  been  gatlK-rod  from  tlu*  retuarks  at  p.  778  that  snpri- 
pubic  asptrationt  may  be  used  in  very  urgent  cases,  and  may  ^ 
repeated  safely  once.  For  the  large  majority  of  cises  of  retentioa  Huf 
to  stricture,  especially  where  the  patient  is  under  forty  five,  .nnd  ftf'"*' 
days'  rest  will  ensure  the  passage  of  a  catheter,  I  believe  that  supn- 
pubic  tii[>pjng  of  the  bladder  will  be  the  safest  and  simplest  operatioi' 
This  will  be  followed  in  four  or  five  days  by  tlie  passage  of  a  cathettr, 
aided  by  an  ana'stlu>tic,  and  guided  by  a  little  judirious  force,  cow- 
biufd  with  a  knowledge  of  anatomy.  Wheelhouse's  operation  isvery 
highly  spoken  of  by  the  Leeds  surgeims.  A  pood  light  and  especiiJ 
instruments  are  essential. |  The  cases  to  which  Mr.  Cock's  excellent 
operation  should  be  limited  have  been  already  pointe<l  aut(p.  ""S). 

*  The  Mi()rH-|Mibic  lHp(>ini^  hna  been  airendy  rMommended  fnr  r«^ention  dneivu 
enliiTKed  pm^late. 

f  In  ihv  nWnee  of  an  fW|)irntor,  nil  ordirnry  hydrocele  irocAr  may  be  nfely  oni 
X  I  oiiglit  lu  wy  that  I  Imve  cinly  used  this  o[ienili<in  twice. 
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INTERNAL  URETHROTOMY. 

IndicatiODS. — Ilefore   sptcifying    these   1   would   say   tlmt  witli 
I  regard  \u  tfie  iiucstion  between  external  and  internal  urttlirotnmy,  it 
i»  chiefly  a  matter  uf  personal  experienee.     In  other  words,  surgeons 
I  who  practice  frequently  some  such  operation  as  that  of  Prof.  Synie, 
and  I  confess  I  am  of  the  nuuiher,  will  probahly  have  as  goo«l  results 
[  as  those  who  resort  to  internal  urethrotomy.     As  it  is  a  clean  division 
I  of  the  entire  stricture  which  is  required,  this  can  he  effoclc<l  most 
readily,  and  with  less  skill,  and  with  simpler  instruments,  by  external 
urethrfitomy.     But  it  must  be  remeinhered  that  after  all  it  is  not  ho 
much  the  division  of  the  stricture,  whetfier  from  without  or  witlun, 
which  will  he  curative,  as  the  amount  of  perseverance  which  the  pa- 
tient  shows  afterwards.     Again,  at   the  commencement  of  internal 
urethrotonn^  each  stricture  nnist  be  dilated  sufficiently  to  admit,  in 
the  case  of  «n  instrument  cutting  from  without  inwards,  a  split  sound 
equivalent  to  No.  2  English,  while  in  instruments  cutting  in  the 
opposite  direction,  the  bulb  is  as  large  as  No.  4  or  5,     Tins  being  so, 
the  cases  must  be  very  few  in  which   the  surgeon  does  not  find  it 
possible,  and  in  which  the  patient  does  not  prefer,  to  complete  the 
case  by  dilatjition. 

Amongst  these  few  cases  are— 

1.  Strictures  loculixed  and  of  the  nature  of  annular,  which  (a)  con- 
tract rapidly  after  dilatation,  or  (,J}  in  which  rigors  persistently  follow 
attempts  at  dilatalion. 

2.  Non-dilatable  strictures — €.g.,Bome  traumatic  ones. 

3.  Penile  strictures.  As  these  are  very  elastic  and  shrink  quickly 
»r  dilalution,  and  as  incision  of  these  strictures  seldom  causes 
ious  constitutional  disturbauee. 

•4.  In  some  cases  where  time  is  an  object.  Thus,  in  young  subjects 
whose  disease  has  not  existed  long  enough  to  alter  the  condition  of 
the  kidneys,  cutting  may  be  admissible  for  a  stricture  tluit  should  be 
simply  dilated  in  an  older  jvatient  whose  kidneys  have  undergone 
considerable  degeneration.* 

5.  According  to  sorue.t  urethrotomy  affords  a  longer  interval  of 
freedon)  from  contraction  than  does  any  other  plan  of  widening  a 
Btrifture. 

Contra-mdications. 

1.  Strictures  not  localized  and  ring-like,  hut  extending  over  con- 
siderable surface. 


*  Berkeley  HilJ,  Diet,  of  Surg.,  vol.  H.  p.  727. 
t  Bf-rkek)'  Hill,  loe.  aupra  eU. 
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2,  A  "stricture"  in   which  the  difficulty  is  mainly  due  to  con- 
gestion* though  this  is  scarcely  a  stricture  at  all. 

3.  A  stricture  accompnnied  by  urethritis. 

I  have  endeavored  to  point  out  fairly  the  indicatione  for  intenuJ 
urethrotomy,  I  suspect  thnt  this  is  one  of  those  operations  of  whirli 
an  increasingly  frequent  use  is  liable  to  lead  to  something  very  like 
abuse.  But  however  this  may  be  I  should  like  to  point  out  firsts 
fallacy  ns  it  seems  to  me.  Tlius  Sir  H.  Thompson  (DU.  of  Irin. 
Ort/mifi,  p.  40)  speaks  of  a  uretlirotome  as  "'  nothing?  more  than  alitdf 
knife  with  a  long  blade  ....  used  precisely  as  we  use  a  scalpel  any- 
where else.  Just  as  we  should  use  a  small  knife  in  tenotomy,  wilboiit 
the  sense  of  vision,  where  it  is  not  necessary,  but  guided  by  the  wnjf 
of  touch,  80  do  I  advise  you  to  act  in  urethrotomy."  No  doubt  tlii* 
comparison  is  correct  as  far  as  it  Roea,  but  its  very  simplicity  is 
niisU'ading.  There  can  be  no  real  comparison,  I  maintain,  bettr**!) 
division  of  a  tendon  which  can  always  be  practically  made  subcuf*- 
neuus,  and  that  of  a  stricture,  perhaps  4  inches  from  the  suHiioo, 
surrnunded  by  vascular  tissue,  incision  of  which  may  easily  lad  to 
hiemorrhage  or  septic  trouble,  an  incision  which  cnnnot  froiu  the 
subsequent  flow  of  urine  be  completed  aseptically,  and  which  impli- 
cates otlier  pants  in  such  intimate  Bym|>atby  with  that  operaUnl  on— 
e.ff.,  the  kidneys, 

Again,  I  would  point  out  that  internal  uretlirutomy  is  not  the  very 
8im]>le  ai!air  that  it  is  gometimeg  represented  to  be.  I  would  nifT 
my  reader  to  the  experience  of  one  whose  name  is  associuleil  wit!  '- ■ 
opcndicin.  Mr.  Berkeley  Ilillf  speaks  thus  of  a  trial  which  Iil;  •' 
to  the  method  of  treating  early  stricture  by  Otis's  operation  of  intcrnsl 
urethrotomy : 

■'  All  the  cases  operated  on  were  those  of  long-standing  gleets,  wtb 
contraction  in  one  or  more  parts  of  the  spongy  urethra,  and  hti 
undergone  mullifarious  treatment.  The  nundier  of  patients  is  Jiix"  ' 
fifteen  of  my  own,  and  ono  of  Dr.  Otis's.  In  five  cases  the  gleet  r^t- 
after  the  operation  and  the  patient  was,  at  the  last  report— uken 
in  none  less  than  three  weeks,  in  most  some  months,  all«r  the  oprra- 
tion — able  to  pass  a  bougie  of  the  estimated  size  of  the  uretiira.  In 
short,  they  may  be  churned  as  cures.  But  of  these  five  the  operation 
was  serious  to  two;  one  had  free  bleeding  for  three  days,  the  oUirt 
three  attacks  of  rigors.  Of  the  remaining  eleven,  among  whom  Dr. 
Otis's  own  operation  must  be  included,  the  gleet  persisted  in  all;  iu 

*  As  henring  mion  the  nllied  ctindiiion  of  "spn-sra,"  the  above  ciirgeoii  {fi 
Jourft.,  1S7'.1,  vol.  ii.  p.  856)  atateti  iIku  if  »n  njiparenily  niirrow  litilbo-nieml>nii 
R  penile  NtricUire  coexinl,  oil  (he  lattei-  being  properly  divided,  lite  former  will  iii*> 
appear,  having  been  due  to  reflex  miisculnr  eontmcllon, 

t  Lancet,  April  8,  1876,  p.  624. 
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veral  the  urethra  shrunk  again  to  its  size  before  the  opemtion,  nnd 

I  some  very  serious  cornplifutions  ensued.     In  four  bleeding  lasted 

veral  days,  and  in  one  was  even  ulannini,'.     Three  pntients  had 

ore;   in   two  the  shiverinjjj   was   unimportant,   hinwj,  that  which 

Hows  the  first  transit  of  urine  along  the  incised  urethra  in  certain 

idividuals,  but  is  not  repeaU^d  or  attended  hy  further  eonsequonces, 

n  the  third  |)aticnt  the  rigors  preceded  nbscesa  in  the  buttf>ek.     One 

tient  had  orchitis.     Thus,  in  seven  the  oi)er;ition  might  fairly  he 

med  a  trille,  causing  no  pain  nor  any  after-fever,  hut  in  tivc  only 

as  the  operation  successful." 

Complications, — (1)  Ha-morrhage.  If  severe  this  may  he  met 
y  pressure  on  the  perineum,  with  a  pad  or  a  stick  in  the  bed  so  that 
e  patient  may  keep  up  the  compression  himself.  (2)  Perineal  ah- 
Cesa,  (3)  Sloughing  ami  ]>erine:d  tiHtulii.  These  are  very  rare.  (4) 
xtravasation.  (5)  Septieietniu.  ((>}  Ej>ididyinitis.  The  first  five  of 
>ese  are  usually  due  to  cutting  too  deeply,  or  to  the  patient  not 
»ing  suflieicntly  prejKircd  or  unfit  for  the  operution.  Tlxe  last  ia 
jually  bruught  uhuut  by  injudicious  haste  in  the  use  of  biiugiea. 
The  e^entials  of  a  g'.md  urelhrotoine  are:  (1)  a  guide  through  the 
tricture  into  the  bladder,  usually  in  the  form  of  a  tiliform  fiuide- 
ugie,  or  n(  a  curved  terminal  portion  of  the  urethrotome,  suilirii'atly 
fine  to  pass  through  the  narrowest  stricture;  (2)  a  cutting  edge  whicli, 
at  first  !*hielded,  can  he  protruded  by  the  surgeon  a,9  exactly  and  as 
deeply  us  he  desires  ;  (3')  some  means  of  steadying  the  mobile  strict- 
ure lilires  as  tiiev  :trc  dividt'd. 

-    Two  Chief  Modes  of  Internal  Urethrotomy.— The  r<tricture 

pbay  bi'  divided— (^0  From  without  inwards— *>.,  towards  the 

bladder.  (/))  From  within  outwards,  away  from  the  bladder. 

A  short  account  uf  the  chief  instruments  will   be  given,  atul  the  two 

methods  briefly  contrasted. 

krt.  Those  Cutting  from  Without  Inwards.— lb'  this  means 
arrower  .strictures  can  be  divided  than  in  the  (itliL-r  niuthod,  in  which 
the  instruments  used  are  usually  based  nn  Civiale'a  pattern,  in  which 
le  bulbous  end  carries  the  knife  (p.  705). 

Most  of  the  urethrotomes  which  cut  from  without  inivards  are 
lodifications  of  a  Maisonneuve's  pattern.  A  fine  hollow  staff  being 
lided  through  the  stricture  by  a  HItform  bougie,  along  the  ludlow 
lif  a  stylet  carrying  a  triangular  shield  or  wedge  is  run;  this  pushed 
against  the  stricture  serves  to  steady  it,  while  it  is  divided  by  a  knife 
concealed  in  the  wedge  or  shield. 

One  of  the  best  known  of  the  recent  instruments  on  this  pattern  ia 
Mr.  15.  lliirs.     It  consists  of  a  narrow  split  sound,  No.  2  Engli.sh, 
.which  can  be  gui<k-d  through   narrow  tortuous  strictures  by  being 
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attached  to  a  filiform  hougie,  previously  passed  into  the  bladder.* 
Secondly,  a  wedge  runs  nlong  dovetail  grooves  between  the  halves  of 
the  si»lit  sound.  In  this  wedtre  is  concealed  a  knife  that  can  Iwjiro- 
trudfd  hftween  the  hiilves  of  the  split  sound,  when  the  stridure- 
tissuc  prevents  their  separation  Bufficiently  to  allow  tJie  wedge  to 
pass  on.  The  wedge,t  pushed  up  to  the  situation  of  the  stricture, in 
separating  the  split  sound  tighU-ns  and  steadies  the  stricture  thor- 
oughly, while  the  knife  divides  it  to  the  width  required  by  the  wedge 
to  pass  along. J  If  a  wedge  be  chosen  to  ex]iand  the  urethra  to  ite 
full  natural  capacity,  the  cut  will  not  pass  beyond  the  stricture  iolo 
the  vascular  erectile  tissue  external  to  it.  The  knife  can  be  applied 
to  the  upper  or  under  surface  of  the  stricture  as  preferred. 

Hnrrlxon''s  Urethrotome. — This  also  cuts  from  without  inwardo,  Imt 
on  a  diflferent  plan  ;  this  instrutiient  ending  in  a  calhet-er-liki-  ix- 
trernity  and  thus  dispensing  with  the  filiform  guide-bougie.  Surlm 
pattern  will  be  preferred  by  many  surgeons,  especially  by  those  who 
use  fine  metallic  instruments  in  dilating  strictures.  The  imlerior 
part  of  Mr.  Harrison's  urethmtome  is  sufficiently  small  to  pjiss  into 
tlie  narrowest  strictures,  behind  this  is  a  broad  portion  equal  tea  N". 
10  bougie,  and  terminating  anteriorly  in  an  aliru|it  shoulder.  U'itliin 
this  bmail  jjortion  is  contaimnl  a  lancet-sha[ie<l  knife,  wliich  i.-' made 
to  project  by  a  spring  in  the  handle  and  to  run  along  a  slit  iu  tbc 
narrow  part  of  the  instrument.  The  extent  t<i  which  the  hliidi«n 
be  projected  is  regulated  by  a  screw.  When  the  instrument  is  p.i?sed 
down  lIiH  urethra,  the  position  of  the  stricture  is  indicated 
broad  shoulder,  against  which  it  is  pressed  firmly  as  with."-, 
staff".  The  position  of  the  stricture  being  thus  ascertained  and  fixtd 
bv  tbr  slmulder,  the  knife  is  jirojected  and  the  stricture  di^i■'  • 
The  knife  being  withdrawn,  if  the  stricture  has  been  coini'l  ■' . 
dividt'd,  ihe  broad  shoulder  passes  on  readily  into  the  bladder.  The 
Btri<:turi'  is,  by  this  instrmtn-nt,  divided  above  and  below.  DtlRtation 
is  maintitined  by  tlie  jiassage  of  laterally  oval  liougies. 

B.  Those  cutting  from  within  outwarda.— A  good  represen- 
tative of  these  instruments  is  8ir  li.  Thom|).son's  raodificatien  of 
Civiale's  urethrotnme.  This  has  a  bulbous  extremity,  from  whicli  llit 
blade  is  protrutled.  The  stricture  being  sufficiently  dilated  to  admit 
a  No.  4  or  5  bougie,  the  bulb  (which  forms  a  useful  sound)  is  carritd 

*  If  it  is  doubtful  wliether  tlie  uniile  biw  renched  the  Madder,  Mr.  Hill  ndvi^w  1* 
Bcrew  on  u  Xii.  i  llfxible  cutheier  to  the  guide,  and  to  push  the  whole  on«kni«till 
the  fiillu-ier  has  pnHHe<l  S  iiichett  liiwurds.  A  hiiihII  exhaiintiiig  syringe  i«tl>vii  n|tplii4 
to  llie  Ciitheter,  and  a  few  drops  nf  urine  drnwn  through  it- 

+  The  iiieiilus  muKt  he  divitkd,  if  too  !«iuall  to  a<itnil  the  wedge. 

X  .Vfter  tJie  first  eiU  Ihe  knife  i"  withdrawn  within  liic  we^ige,  and  only  pro«rmJ«J 
when  a  light  band  opposes  the  free  passage  of  the  wedge. 
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^bout  4  inch  beyond  the  stricture,  the  knife  prnjeoted,  nnd  the  in- 
cision made  by  drawing  it  slowly  and  firmly  outwards — to  the  dis- 
tiince  of  J  to  2  inches? — generally  .ilong  the  Hoor  of  the  uri'thra,  ?o  as 
to  incise  the  stricture  freely.  A  nieUdlie  hoiij^iie  is  then  paBsed*  and 
if  at  any  point  it  is  held  cloeely,  tliere  is  still  almost  certainty  some 
spot  whirl)  needs  tHUrhiiig  with  the  blade. 

After-treatment  — Thin  varies  very  niu<"h.  Some  surgeons— «.<;., 
Sir  H.  Thompson  and  Mr.  Harrison— pass  at  onc<?  and  tie  in  a  full- 
sized  catheter  fur  twenty-four  or  forty-eifiht  hours,  paissinji  after  this  a 
full-sized  instrunu'ivl  at  iutrrvals.  Others — f.r/.,  Jilr.  B.  Hill — draw  ofF 
the  urine  with  a  ful!-.sized  catheter,  after  divisiion  of  the  stricture,  but 
tie  none  in.  The  patient  is  ordered  not  to  micturate  for  seven  or  eij^ht 
liours  if  po.isihh'.  By  this  time  the  incision  is  protected  l>y  clot  ;rnd 
plastic  lymph,  and  when  the  bladder  must  be  emptied,  the  patient 
passes  water  in  a  hot  batli,  all  pain,  spasm,  and  risk  of  tearing  o|>en 
the  wound  bein^j  thus  avoided.  The  patient  is  kept  in  bed  for  ten 
days,  and  about  the  ei^^htli  ilay  a  full-sizud  bougie  is  passe<l,  this 
period  of  rest  being  insisted  upon  to  avoid  pain,  bleeding,  and  8Ui> 
puration. 

Comparison  of  the  two  Methods  of  Internal  Urethrotomy. 
— With  the  instruments  which  cut  from  without  iuward:^,  and  guided 
■|>y  a  filiform  bougie,  narrower  strictures  can  be  attacked  than  by  the 
bulbous-ended  urethrotome,  cutting  in  the  reverse  direction.    Tliese 
latter  have  been  reconunended  as  having  tlie  advantage  of  steadying 
the  fibres  to  be  cut  by  their  pulling  forwards  the  parts  which  attach 
tlie  uretlira  to  the   pelvis,  as  the  bulbous  end  of  the  in.strumeut  is 
drawn  out.     Tin'  stricture  is  thus  pulled  on  by  tlie  instrument  until 
■the  ilivided  stricture  gives  free  passage  to  the  bulbous  shield  and  the 
"knife  protruded  from  it.     Mr.  B.  Hill,  however,  considers  that  "  re- 
liance cannot  be  ]>laced  on  the  simple  straining  of  tliese  attaohnjents 
ensuring  perfect  divi-^^ion  of  the  stricture-tissue.     A  Civiale's  or  any 
other  urethrotome  which  cuts  from  within  outwards  is  very  apt  to 
wriggle  its  way  through  a  stricture,  only  scoring  it,  but  not  perfectly 
fcsevcring  its  fibres,  and  to  meet  this  ditliculty  the  knife  is  often  carried 
■more  deeply  than  is  necessary."     Mr.  Hill  further  believes  that  by 
■cutting  from  without  inwiirds  there  is  less  risk  "of  making  an  incision 
through  a  thin  layer  of  fibrous  tissue  into  erectile  tissue,  in  the  belief 
that  a  thick  layer  of  fdirous  tissue  exists,"  and  thus  of  causing  free 
ha-niorrhage. 

»  While  myself  usunlly  practicing  what,  on  the  whole,  I  believe  to  be 
preferable,  continuous  dilatation  aided,  if  need  be,  by  external  urethrot- 
omy such  as  Prof.  Syme's  operation,  I  have,  I  trust,  here  freely  dealt 
with  internal  urethrotrnny.  Before  leaving  this  matter  I  should  like 
to  uUude  to  tlie  question  of  time.     Internal   urethrotomy  uo  doubt 
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saves  time  and  trouble  also,  lait  it  must  not  be  thought  tljattliej 
saving  is  suoh  a  very  large  one.      Thus,  with   regard  to  time,  Mr. 
B.  Hill  writes?:*  *' It  is  indispensable  that  the  patient  lie  In  M 
continuously  for  at  least  ton  days,  and  keep  hia  room  for  fourteen 
days."    Subsequent  regular  passage  of  a  bougie  is  as  needful  after  ^ 
internal  urethrotomy  as  any  other  mode  of  treating  stricture. 


ECTOPIA  VESIO-ffl  AND  EPISPADIAS. 

Owing  to  the  misery  which  this  condition  entails  the  surgeon  may 
always  be  rendy  to  operat<'  in  the  hope,  at  le:u?t,  of  making  the  weAf- 
ing  of  a  urinal  easy  and  efficient,  if  he  cannot  secure  the  formntion 
of  a  fiuHieifut  cavity  to  retain  lluid;  at  the  same  time,  from  tlie  con- 
traction resulting  fruni  his  operation,  a  partial  or  complete  curcofij 
the  herniiC,  which  nut  un frequently  accompany  this  malfomialion,  j 
may  be  seeurt-d. 

Aijc, — The  cure  of  the  ectopia  may  be  commenced  after  the  child  is 
four  or  five,  and  should  be  completed,  if  possible,  by  puberty.  laj 
this  case  the  epispadias  may  be  tfiken  in  hand  and  completed  Wore 
adolescence,  when  the  growtfi  of  hairs  and  sexual  desires  will  iutei- 
fere  much  with  the  union  of  the  flaps. 

Unfavorable  Conditions,  t 

1.  I^argL'  sizi'  of  tin-  feti>pia,  with  much  bleeding  and  some  puru- 
lent discharge  from  the  surface. 

2.  A  sickly  condition  of  the   pntii-ut,  jininting  to  poor  jmwers  ui  I 
repair,  and  a  waddling  pnit  to  wi<le  separation  of  the  pubes. 

3.  Tendency  to  eou^-li.     This  increases  the  protrusion. 

4.  Presence  of  large  .herniie. 

5.  Secondary  dilatation  of  the  ureters  and  pelvis  of  the  IddncJ, 
with  degeneration  of  this  viscus.t 

G.  Ubstiniitc  eczematous  rawness. 

7.  Small  size  of  the  scrotum.     This  is  rare. 

Preparatory  Treatment. — If  the  piitient  has  passed  put 
and   the  hair  is  at  all  abundant,  depilation  should  be  praolic<<l.  •i'^'' 
nitric  acid  applied  at  inttTvals  to  the  groups  of  hair-foUicL- 

It  niiiy  be  well  also  to  try  and  diminish  tlie  si7.e  of  the  eLtuj'iu  i'» 
till*  URuins  adopted  by  Mr.  Greig  .Smith  who,  for  some  weeks  prc^iou^J 

*  Diet,  of  Surg^  vol.  il.  p  729.    Sec  also  the  Lecliires,  tilike  cainlid  and  W|rf«l'' 
detail,  l>y  the  sinne  mirgeon  {Brit.  Mni.  Jovjix.,  J879,  vi4.  ii.  pp.  7t».S,  e(  aeg.). 

f  For  rnll   iiiformntion  on  all  these  matters  Mr.  .1.  WikhI'!«  arti(l(«  {[)itl.ef  > 
vol.  i.  p.  425,  ami  Med.  Chir   Tions  ,  vol.  Hi.  p.  85)  stJiottId  be  consulted. 

J  Mr.  VVootI  (W  Kupra  cit.)  shows  that  «H>iuelinte»  tlie  aliove  ooiu|ilicatiaa  nsf ' 
recognized  hy  iJie  jjresertL-e  of  nmre  altiiiminiiria  th.tn  is  Hcconiited  for  b*  tli»  iranu 
ol  cvHlitis.  In  oilier  case*,  no  such  signs  iire  [ire^ent.  Out  of  forty  csmsb,  «  f*tol  i 
chiefly  froio  this  cause  and  undetected,  followed  in  four  caitea. 
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to  operation,  kept  the  patient  on  his  back,  unci  tlie  exposed  mucous 
niewbrune  protected  with  green  protective  contcd  with  dextrine, 
covering  this  over  with  V)nr:icie  lint,  nnd  hy  this  nienns,  in  one 
cnse.  the  mucous  membrane  not  only  hccjime  less  angry>  but  its 
upper  half,  almost  as  low  as  the  ureters,  became  covered  with  epi- 
dermis :ilniost  iis  white  us  the  surroundii>t;  skin.* 

Operation —An  unirsthetie  Kein;,'  <j:iv^'n,  a  median  fiiijit  it^  raised 
from  the  abdoniiuid  wall  above  the  exposed  bladder.  Its  shape  re- 
sembles thnt  of  the  wooden  portion  of  a  fir(-bi.-l]ovv'p,  its  length  ia 
rathor  irreater  than  the  distnnee  hrtwren  the  root  of  the  penis  and  tlie 
upj)er  margin  of  the  exposed  bladder,  while  itis  root  must  be  suffi- 
ciently brond  to  ensure  a  Butficient  blond-supply.  In  raising  it,  care 
must  be  taken  not  to  cut  it  too  thin,  and,  at  the  same,  not  to  go  too 
deeply  with  the  point  of  the  knife,  as  the  tissues  here  are  exlrenjely 
thin,  and  the  flat,  tens^e,  expiinded  linea  alba  beneath  is  often  very 
thin,  and  thus  the  peritonenl  cavity  may  easily  be  opened. 

The  two  groin  flaps  lire  next  made  of  rounded-ovid  shape,  with 
broad  pedicles,  the  outer  boundary  of  which  i*  sutHeieutly  curried 
out  on  to  the  thigh,  and  then  on  to  the  root  of  the  scrotum,  to  ensure 
its  containing  the  suiM-rficiid  ejiigafitrie  and  t!ie  external  pudic  arteries. 
The  inner  margin?  of  these  liape  join  tliose  for  the  central  tlaji  at 
about  its  centre,  and  are  then  continued  down  along  the  side  of  the 
urvthral  groove  for  nliout  half  itn  length. 

While  these  flaps  must  be  cut  as  thick  as  possible,  care  must  be 
takt-n  to  avoid  any  subsequent  hernia?,  and  they  must  be  sufficiently 
detaelu'd  to  meet  for  their  whole  length  without  tension  in  the  middle 
line.  In  rjusing  them  liny  nn\ft  lie  h:indl<-d  ua  <;arr'fully  us  possible, 
whether  with  lingers  or  with  bluntly  serrated  forcejw,  so  as  in  no  way 
to  imi)air  their  vitality.  All  bleeding  being  stopped,  the  flaps  being 
washed  with  boracic-aeid  lotion,  and  their  surfaee?  allowed  to  become 
glazed,|  the  undtilical  flap  is  first  taken  and  folded  down,  with  its 
skin  surface  towards  the  bladder,  evt-nly  and  without  tension.  It  is 
then  stitched  to  the  cut  edge  at  the  root  of  the  j)eni8. 

The  groin  flajjs  are  then  drawn  inwiirdK,  placed  with  their  raw  sur- 
faces upf>n  the  raw  surface  of  the  umbilical  Hap,  and  carefully  stitelu-d 
together.  The  sutures  should  be  many  and  mixed,  of  wire,  carbolized 
eilk,  fishing-giit,  and  horHchair.   Wire  has  the  advantiige  of  being  non- 

•  Jn  iinoilier  ca«e,  also  fiiiccewfully  o|>€niie<l  on,  no  iireliminnry  treatnient  wnsi  of 
nnv  nvail  in  diininishinj!:  the  nizenf  (he  vTtopin. 

t  The  >>hafi«  nrul  »rningfnien(  nf  the(ln|M  ih  exc^llenlly  fihawn  in  pi.  ii.  Fign.  1  nnd 
2  nrcoijipanying  Mr.  Wooilt*  paper  {Mtd.-Chir.  TruvK.  vol  lii.). 

I  8j>t;ncer  Wells's  furceps  sjiuukl  he  left  on  lor  five  or  len  niiniitea  to  any  hteeding 
priintH,  and  nil  ligntiires,  even  of  line  chrumic  gut,  di.vpeiiiicd  willi,  if  prNwihle.  Oozing 
will  yield  lo  firm  spunge-pre^nre. 
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irritating  an<l  of  keeping  sweet  in  a  wound  which  cannot  be  kept  asi'jdic. 
The  sutures  should  be  left  in  for  a  fortnight,  and,  in  the  case  of  chil- 
dren, it  may  be  well  to  give  an  ante^fhetic  to  take  tlieni  out. 

T!ie  raw  surface  from  which  the  central  flap  waa  taken  is  then 
closed,  as  far  as  j^ssible,  with  long  hare-lip  pins  and  twisted  sutwe*, 
but  the  ol>jeot  here  must  be  rather  to  take  tension  off  the  flaps  than  to 
completely  close  this  wouiml. 

The  parts  are  then  painted  with  collodion  and  iodoform,  and  sal 
alembroth  gauze  ui>iilied,  and  the  buttocks  and  hips  smeared  with 
eucalypluH  and  vaseline.  If  any  redness  appear,  wet  boracic-acid  lini 
dressings  aJiKuId  be  made  use  of. 

After-treatment. — The  jwtient  inusi  be  kept  partly  sitting,  ilie 
shoulders  being  Avell  propped  up  and  the  kneee  flexed;  a  banilaiif 
paBsed  frouj  the  knees  around  ttie  slioulders  will  facilitate  tliis.  .Any 
sudden  straightening  of  himself  by  tlie  patient  ii*  fatal  to  a  pxHi 
result.  For  the  Hrst  few  days  small  opiates  or  injections  of  morpliia 
will  be  required. 

HYPOSPADIAS. 

It  is  impossible  in  a  work  like  this  to  describe  the  operation  for 
this  fully.  I  have  only  space  to  allude  to  some  practical  points  wliirh 
may  be  useful  to  a  surgeon  when  consulted  about  tlie  advisability  of 
an  ot)eratii>ti. 

Varieties. — Tliese  are  three,  ^nz. : 

1.  tihindular.— The  opening  is  here  merely  furtber  back  than  ususl, 
the  frienuni  is  absent,  tlie  glans  broad,  flattened,  somewhat  rwurvfd, 
and  the  prepuce,  often  hood-like,  always  in  a  condition  of  |)n7tial 
paraphimosis. 

2.  renile. — Here  the  urethra  is  especially  liable  to  open  at  one  of 
the  three  following  sites:  (a)  Just  behind  tiie  glnns;  (6;  at  the  middle 
of  the  penis;  (f)  at  the  junction  of  the  penis  and  scrotum. 

3.  ScroUil.* — Here  tlje  cleft  on  which  the  urethra  upeiis  may  I* 
either  at  the  junction  of  the  penis  and  scrotum,  or  invidve  the  SfTctum, 
and  perineum,  the  former  being  called  peuo-gcri>t;il    nnil  ilif  liilli' 
perineo-scrotal. 

When  an  operation  is  under  consideration,  with  a  view  ol  ri-ialtriri^ 
micturition  and  cttitus  u(vrmal,  the  surgeon  must  take  into  due  oii>- 
sideration — (fj)  the  degree  of  tlie  deformity  ;  {ji)  whether  the  penis  i» 
fairly  deve]o]>ed  ;  (r)  whether  it  is  much  tied  down;  (i)  whether 
testicles  are  present  and  <le8cended  ;  ( « )  how  far  the  patient's  eonditifl 
is  made  miserable  by  rawness  and  eczema  due  to  impeded  micturitioDi 
and  by  imjicded  coitus;  and  ht»w  far  there  are  reasonable  hojK«  > 
testuriug  these.. 


*  Tlie  ulMivti  i»  ituuietiiuvM  diviJed  iiitn  twu,  wrulvJ  Biui  |icrioflo-«efDlKL 
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Operation. — I  shall  describe  here  that,  of  M.  Diiplay,  of  the  Lnri- 
►isir-rt'  IIos[)itnl.     He  divides  the  restoration  into  th»?  following  three 
ages,  whicli  require,  in  order  to  ha  succLPsful,  much  time  and  pa- 
ince  on  the  part  of  both  surgeon  and  patient: 

i.  StrauffUening  the  patis  and  funHation  of  a  meatus;  ii.  Formation  of  a 
nalfrum  the  viealu^  to  the  hypotipadioLC  opening;  iii.  Junction  of  t/ie  old 
id  tteiv  cnnaL 

J.  Sirttighttning  the  Penis. — In  the  penile,  peno-  and  perineo-scrotal 

irieties,  the  penis,  often  short,  is  recurved,*  esjiecially  durinf?  erection, 

y  a  band  consisting  partly  of  a  niuco-cutaneous  ridge,  corresponding 

the  absent  urethra,  and  reaching  from  the  hypospadiac  orilice  to 

e  glans.     M.  Bouissou  seems  to  have  first  pointed  out  the  inipurtunce 

divi<ling  this,  which  he  did  subeutaneously  (p-  800).     M.  Duplay 

ftcommends  division  by  an  open  wound,  carrying  the  incision  as 

eeply  as  needful,  and  states  that  the  corpora  cavernosa  may  be  in- 

d  to  a  verj'  considenibfe  depth,  if  needful  to  secure  this  end. 

At  the  same  time  the  above-named   surgeon  forms  a  meatus.     This 

done  by  paring  the  two  lijw  of  the  depression  which  represents  the 

meatus,  and  uniting  tliese  over  a  bit  of  catheter.   If  the  depression  be 

very  shallow,  an  incision  upward  into  the  gluns-tissuc,  nr  two  luterul 

ones,  may  be  needed  before  it  is  popsible  to  insert  a  catheter,  and  to 

apply  sutures  round  it. 

ii.  Formation  of  a  New  Urdhra.f —Tho:  penis  bein.^  held  up,  two 
incisions  are  made  a  little  outside  the  lateral  margins  of  the  mucoua 
surface  corresponding  to  the  deficient  urethra,  and  reaching  from  the 
glans  to  the  hypospadiac  orifice.  By  making  two  transverse  incisions 
at  either  end,  two  narrow  qUadrilaU-ral  Haps|  are  ditieeeted  up  towards 
the  middle  line  until  with  their  mucous  surfaces  turned  inwards  and 
their  raw  surfaces  outwards,  they  meet  without  tension  over,  and  thus 
shut  in  a  catheter  pJi8He<l  trom  the  previously  restorcfl  meatus  U)  the 
hyjtospadiae  orilice.  These  Haps  are  now  united  with  sutures,  partly 
of  fine  chromic  gut  and  partly  of  fine  carbolized  silk,  cut  quite  short, 
From  the  sides  of  the  penis  two  similar  flaps  are  dissected  up  from 
within  outwards,  till  tliey  can  be  sufliciently  <lrawn  inwards  without 
tension  to  cover  over  the  raw  surfaces  of  the  internal  Haps.  Tfiey  are 
then  carefully  united  in  the  middle  line.  I  much  prefer  horsehair  and 
shing-gut  sutures  here,  well  soaked  [ircviously  in  warm  carbolic  acid. 
M.   Duplay  uses  silver  wire,  ami   to  prevent  the  sutures  cutting 


^  ThiH  rt*curving  is  nlM>  in  part  due  tu  tfiickeniiig  and  Bhurtening  of  the  eapiule  of 

!  cor^Mini  cBVenioMi,  and  even  of  tlie  aepturi), 

+  Several  monihs,  at  team  6vi»  or  six,  tunut  elaii«te  before  the  surgeon  is  cerluin  that 
I  recurving  *'it'  occur.     This  difiappeurH  very  gradtiatly. 

J  Tlie  formatioti  of  lliese  flajw  is  well  »liown  in  Fig,  1349  iu  M.  Dnplay's  nrticlii 
Enex/ci.  of  Surg.,  vol.  vi.  p.  5lrt>). 
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through  during  erections,  etc.,  he  passes  them  through  sniall  lemien 
perforitted  tubes,  fixing  the  sutures  with  shot.  Whichever  nicthwlis 
useil  llip  sutures  should  he  fine,  and  put  in  sufficiently  cJMse  Ut  <ii*- 
tribute  the  tension,  but  not  too  numerously,  or  tied  too  tightly,  which 
will  cause  sloughing. 

iii.  Joiamijihc  Old  and  New  Urethra. — As  soon  as  the  new  urethra  is 
thoroughly  esUiblished,  tjuite  closed,  and  uhows  no  sign  of  contraction, 
this  last  stage  may  be  undertaken.  The  edges  of  the  posterior  t-ndol 
the  new  urethra  and  those  of  the  remaining  orifice  having  been  frwiy 
vivifii'd,  and  a  catheter  passed  from  tlie  meatus  into  the  Ijladiifr,  the 
opening  is  closed  over  it  by  sutures  as  in  stage  ii.  A  catheter — one  of 
Ja(iues'.s  |iattern  is  least  painful — should  be  kept  in  the  bladder  if  p<«- 
sible,  till  all  is  water-tight. 

EPISPADIAS. 

I  am  unable  to  find  space  for  any  really  full  account  of  the  different 
attempts  to  cure  this  rare  condition.  P'or  some  points  of  practiwU  im- 
portanee  I  would  refer  my  readers  to  the  remarks  on  bviiosfi-iitiiu* 
(p.  798). 

Any  atteinjjt  at  curing  epispadias  should  be  divided  into  itircr 
stages,  thus: 

i.  Strniijhlening  the  Penin. — AV'hile  the  penis  is  short,  recurved,  so  as 
to  lie  in  contact  with  tlie  abdominal  wall,  it  is  no  use  trying  tocuni- 
plete  the  defective  urethra.  Attempts  should  be  made  to  struiuhtt'ii 
the  penis  by  dividing  itsubcutaneously  close  to  the  pubes,  each  cttrptu 
cavcrnosuni  being  cut  separately.  In  tlie  only  case  in  which  I  pfai-'' 
ticed  this,  in  a  patient  aged  seventeen,  the  haemorrhage  wa.x  easily  cou- 
trollud  l>y  dry  gauze  and  light  pressure,  but  very  sharp  tt'uotoint* 
must  be  employed,  as  the  erectile  tissue  offers  much  less  rfsistjiucf 
tlian  ti  tendon.  Earh  corpus  cavernosum  should  be  diviihnl  otm- 
jdelely,  and  as  cleunly  as  possible.  The  penis  must,  for  sonir  time, 
be  kejit  fastened  dawn,  improvement  in  its  position  takes  place  grad- 
ually, together  with  increase  in  its  length,  this  being,  eventually,  mofi' 
marked  the  earlier  the  operation  is  performed. 

ii,  Omipltiio'n  of  Deficient  Urethra  Jrom  the  McaluJi  U.t  tht  Kyt^pniinX 
Opcmwf.—Thc  simplest  way  of  effecting  this  is  by  the  roethoJ  «» 
ThicTpeli  and  Duphiy,  much  as  in  hypospadias,  to  the  acetiunt »' 
which  I  would  refer  my  readers.  Two  narrow  quadrilateral  tlapsf'' 
tending  from  the  meatus  to  the  epispadiac  orifice  are  marked  i»ut  *»" 
dissected  up  from  witlumt  inwards  on  eitlier  side  of  the  open  nrpllii»T 
both  being  left  attached  in  the  middle  line.  Tliese  turned  with  U"'" 
mucn-cntancous  surface  inwards,  over  a  small  Jaques's  catheter,  to  f"'"' 
the  new  urethra,  and  their  raw  surfaces  outwards,  are  unile'il  i"'"' 
iniddk'  line  with  numerous  points  of  sutures  cut  short  and  buricJ'P' 
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799).  Thin  flaps  dissected  up  from  within  outwards  from  off  the 
dorsum  and  sides  of  the  penis  are  then  drawn  inwards,  raw  surfaces 
being  thus  opposed  to  raw  surfaces,  and  kept  in  situ  hy  numerous 
points  of  sutures. 

Hi.  Junction  of  the  Old  and  Netc  Conal  by  Closure  of  the  Epispadidc 
Opening. — This  is  effected  by  freely  refreshing  the  surrounding  parts 
and  suturing  them  carefully.  Before  tlie  union  is  complete,  several 
operations  may  be  required,  both  for  this  condition  and  hypospadias, 

OmOUMOISION. 

Trivial  as  this  operation  seems,  it  is  so  important,  especially  in 
adults,  to  secure  speedy  healing,  that  it  will  be  briefly  alluded  to  here. 

Indications. — This  operation  is  still  not  practiced  often  enough, 
especially  amongst  poorer  patients,  amongst  whom  many  practitioners 
still  treat  phimosis  as  a  matter  of  but  little  importance.  Hospital 
surgeons  have,  only  too  often,  opportunities  of  seeing  tlie  following 
results  follow  from  the  above  course:  («)  Balanitis  and  adhesions. 
(6)  Paraphimosis,  from  the  forcible  retraction  of  a  phimosed  prepuce. 

(c)  From  the  impediment  to  micturition,  urethral  and  vesical  irritation 
and  even  cystitis  may  be  set  up,  simulating  the  symptoms  of  stone. 

(d)  Prolapsus  recti  and  hernia,  (e)  The  sexual  feelings  too  early 
induced,  and  bad  habits.  (/)  Impedimenta  to  intercourse,  (y)  Inten- 
sified gonorrhoea,  chancres,  etc.    (h)  Epithelioma.* 

Operation. — This  may  be  performed  in  many  different  ways,  but 
the  following  points  must  be  remembered  in  every  case :  ( 1)  To  remove 
enough  of  the  mucous  layer  of  the  prepuce.  If  this  be  not  done,  some 
tension  on  the  glans  remains,  and  tlijs  leads,  especially  in  adults,  to 
troublesome  erections  which  interfere  very  much  with  the  process  of 
healing;  later  on,  some  degree  of  phimosis  is  certain  to  persist.  (2) 
Not  to  leave  too  much  tissue  about  the  frsenum.  Mr.  Howsef  has 
drawn  attention  to  the  fact  that  the  celluhir  tissue  at  this  spot  is  loose, 
and  that  the  presence  of  the  frrenal  artery  makes  probable  the  gather- 
ing of  blood  and  inflammatory  eflFusion  at  this  spot.  In  children  this 
is  a  matter  of  less  importance,  but  in  adults  it  may  lead  to  the  forma- 
tion of  a  tediously  persistent  lump,  interfering  with  the  function  of 
the  OTgan.  (3?)  Not  to  remove  too  much  of  the  prepuce.  Thus,  it  is 
always  well,  in  adults  especially,  to  leave  enough  to  cover  easily  the 
sensitive  papillae  with  which  the  corona  abounds.     Again,  in  the 

•  Prof.  Say  re  {Orthopa^lc  Surgerii,  p.  14)  describes  caaes  in  which  paralyxis  of  cer- 
tain gronpo  of  mcMcles,  leading  to  tnlipea  and  other  deformitien,  followed  on  early 
sexual  excitement,  due  to  phimosis.  See  also  the  case  recorded  hy  Mr.  Hilton  {Bett 
€md  /1am,  p.  276). 

t  Ou^'t  Uoap.  Beporit,  1873,  p.  239. 
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iHniinutive  orgnu  of  infants,  it  is  very  eiisy  to  remove  so  much  iw  to 
fifty,  in  part,  tho  body  of  the  organ. 

Tiie  fdlluwing  is  n  very  simple  mode  of  operating :  Tbe  pripnw 
liaving  l>een  Rej>arated  as  Diiich  as  possible  from  the  glans  wilii  tli** 
finger  and  thumb,  or  a  stout  probe,  a  pair  of  dressing-forceps  ie  lijfliUy 
pluocil  on  the  penis  at  a  level  with  the  corona ;  the  glans  being  alloweil 
t4i  slip  back,  the  forceps  are  closed,  and  all  the  prepuce  in  front  of  tbv 
instrument  is  cut  oft"  with  a  sharp  scalpel  used  with  a  rapid  Bawins 
movcnient.  The  blades  being  at  once  removed,  the  mucous  tnt-nibrane 
is  then  slit  up  with  a  director  and  scissors  or  a  sharp-pi  tinted  bigltiun* 
thi^  incision  running  up  to,  but  not  beyond,  the  corona.  Thermitou* 
menilirane,  if  still  adherent,  is  then  peeled  in  two  flaps  from  off  tlit 
glans,  this  detachment  being  aficctod  by  the  Hngcr  and  thumb,  or  hy 
a  stout  probe  sivept  round.  The  cut  edges  of  the  prepuce  are  then 
rounded  oil  with  scissors,  which  follow  the  curve  of  the  glaus  as  fur  a* 
the  frtcnum,  the  prepuce  being  left  attached  here.  Enough  prcpuw 
should  be  left  to  cover  over  the  corona-papilla^,  and  to  ailniit  of  ciisv 
stitching.  Chromic  gut  and  horseliair  make  the  best  sutures.  Very 
fine  needles  should  be  used,  and  the  sutures  passed  quickly  tl)n>ugli 
skin  and  mucous  membrane  with  a  stabliing  movement,  ami  without 
bruising  the  edge's  with  f<)rce{>s.  In  passing  the  sutures  any  blpiilii)^- 
pidnts  must  be  transfixed,  and  the  abundant  cellular  tissuef  kept  in 
it>>  i)lace  with  the  point  of  a  prolie.  The  fnenum  \s  now  attnuW  to, 
the  prepuce  which  is  still  attaciunl  here  being  cut  away  carerully  l\v 
V-shaped  cuts,  pointing  forwards,  and  leaving  just  enough  flaps  to 
carry  the  sutures  and  no  more.  The  fnenal  artery  can  usually '* 
secured  by  tmnsti.ving  it  with  one  of  the  sutun^,  if  not,  it  is  r«nlil,'' 
tied  with  a  fine  chromic-gut  ligature. 

I  much  prefer  interrupted  sutures  of  the  above-given  matcriulsf«if 
circumcision  ;  a  continuous  suture  often  gives  pood  results  in  benllb)' 
sulijects,  but  the  former  have  the  great  advantage  that  one  orlwown 
be  removed  without  interfering  with  the  rest. 

For  adults,  one  of  the  two  following  dressings  will  lie  found  th« 
best.  Whrn  the  iiarb-^  are  at  all  swollen  or  where  erections  are  liWy 
to  be  troublesome,  I  use  boracic-acid  dressings,  twfi  layer;*  of  bonicio 
acid  lint  wrung  out  of  a  saturated  solution  of  the  lotion.  The  dcejiff 
layer  has  a  hole  cut  to  allow  of  micturition  and  is  only  removed  by 
the  surgeon,  the  outer  one  envelops  the  whole  ptnis,  anil  nwy  Ik 

*  II  IB  we)l  at  itiiw  8l«ge  to  make  tension  on  tbe  Kxy««  prepuce  with  lwop«ii»"' 
di>o-ecting  forceps,  ftii<l  tliuH  secure  a  clean  section. 

t  TtiiH  muKt  on  tio  account  be  ctit  awav.as  in  it  run  the  vesneU  tu  the  |>rv|Mio(  .^1' 
biefMling  nivixt  be  stopped,  enpecially  in  adults,  or  extrnvmaiion  of  Mutii  m  ihtlio* 
conneelive  lissne  leadH  to  tension,  catting  llirough  of  sutureisor  >l<iiigJiing. 
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?moved  and  re-wettcHl  by  the  piilient  from  time  to  time,  thouph 
isually  it  is  sufficit-nt  for  liitn  to  koej)  it  wet  hy  (lroi<pitig  on  a  little 
lotion  from  time  to  time.* 

Aft4.-r  circumcision  the  patient  slioulfi  rest  as  much  as  ]>o.ssible.  Thus, 
m  adult  should  stay  in  bed  for  forty-eight  hours,  and  keep  on  the 
jofa  for  a  week,  alteniiite  stitehes  beini;  removed  at  intervals.  If  he 
insist  on  getting  about  too  early,  he  must  run  the  risk  of  the  parta 
remaining  long  cedematoue  and  tender.  And  for  this  reason,  witli 
hospital  patients  who  have  to  cnme  backwards  and  forwards,  early  and 

I  complete  healing  is  not  to  be  expeetod. 
AMPUTATION  OF  THE  PENIS  (Fig.  132). 
Indication. — Epithelioma  of  penis.     I  would  refer  my  readers  to 
the  remarks  made  at  p.  326  on  the  ]>re-cuueerous;  stage  in  epithelioma 
of  the  tongue.     Though  epithcliuma  of  the  penis  ie  mueh  less  common, 
lives  are,  here  abso,  toci  uften  lost  by  allowing  the  case  to  get  beyond 
this  stage.     Any  f«u?piciou8  excoriation,  ulceration,  or  wart  shoul<l  be 
early  destroyed  with  the  aeid  nitrate  of  mercury  or  excised.     Where, 
^  after  this  treatment,  sati:*factory  liealing  does  not  take  place,  early  and 
^piborough  removal  of  the  part  should  be  performed.    There  should  be 
no  dangerou.s  waiting,  beeaui'e  tlie  surgeon  is  utialde  to  satisfy  hitiK'ielf 
whether  the  case  is  one  of  iutlaMiuialnry  induration  or  intiltratit)n  from 
^VBcw  growth.     In  sucli  cases,  especially  where  there  is  a  doubtful  his- 
tory of  syphilis,  much  valuable  time  has  been  often  lost  with  drugs, 
which,  even  if  tfie  lesion  <loesdate  back  to  some  long-past  syphilis,  are 

t  quite  useless  if  epithelioma tous  ulceration  has  set  in.  Furthermore, 
the  longer  ulceration  continues,  the  more  extensively  will  the  inguinal 
glands  be  involved.  In  such  eases,  tliough  the  penis  nuiy  l>e  satis- 
factorily operated  U]>on,  disappointment  will  speedily  follow,  owing  to 
the  outl»reak  in  the  inguinal  regions.  It  maj'  be  added  that  scarcely 
any  surgical  case  presents  a  close  more  distressing,  both  to  the  patient 
and  those  arouml  hini,  than  one  of  breaking  down  of  epitlieliciniattuis 

•  glands,  owing  to  the  hideous  ulceratit^n,  the  noisome  discharge,  and 
the  steady  decay  of  bodily  strength. 

In  a  very  few  cases,  when  the  disease  rommenres  nround  the  meatus, 

it  may  still  be  possible  to  remove  the  affected  part  without  interfering 

^kwith  the  body  of  the  penis.     It  seldom  happens,  however,  that  we  see 

^  the  case  early  enough  for  this,  and  it  is  usually  necessary  to  remove 

•  Mr.  liiillftnce  {Si.  Thamax'n  Ilotp.  lieporln,  Vol.  xvi.  p.  H)8)  advises  a  dry  dret'.iing 
ofgKitx*?,  tlie  outer  niiil  Inr^er  coveriiijr  beinjj;  of  ii  single  layer,  and  it«  ninrgins  kfpt  in 
lirt^iiion  hy  cnlJrMlion.  TJii-<  .>iimpl<.- and  tiigenitiu.>«  r»u>de  of  dreswingwill  be  fonrnl  jijuhI 
1  «tfecUVe  in  a  very  large  niindier  uf  uases  beMulea  circtimuinior — e.i/ ,  Ain|itil;i(i«iiK, 
reinovnl  uf  breiu^L,  partiiil  lliyrnidecUiiny,  eic.  In  addition  In  itie  iibnve  tidviuMageM,  tl 
is  cool  anil  light, diNp«n.<«ing,  as  ii  dues,  wilb  bandng(.-!<,  and  inexpensive  as  well. 
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tlie  whole  of  the  gliins  niid  more  or  less  of  the  c<)r]»or»  cnvtrnoM. 
Hefore  doing  this,  tlie  prepuce,  unless  it  atltnita  of  lieing  rctnicted. 
shouhl  invariahly  bo  laid  open,  so  as  to  expose  the  growth  and  ni;ike 
quite  sure  of  it,s  real  nnture. 

Operations. 

I.  Galvanic  Cautery. — Turn  as  much  njrainst  this  mctliodluTe 
as  in  tilt'  case  of  the  tongue  (p.  338).  The  drcud  of  haMuorrlwge  still 
induces  some  to  resort  to  it;  it  is  not,  however,  a  sure  preventive. 
Sharp  bleediiiir  hns  followed  a  few  hours  after  the  operation,  and  .il;"' 
later  on  during  the  detaehrnt-nt  of  sloughs ;  furtherniore,  this  ojHraiiorj 
leaves  a  much  more  troublesome  and  sloughy  wound  than  tlie  knife. 
This  tiMiy  he  a  matter  of  but  slight  importance  in  patients  who  arr 
comparatively  young  and  robust,  but  where,  as  frccpn-ntly  lij»|i]Kne 
with  tlu-ise  patients,  they  are  advanced  in  years  or  prematurely  jiiicJ, 
pulled  down  in  health,  and  often  depressed  in  mind,  tedious  licalins 
of  the  wound  (which  it  is  dillscnlt  to  keep  sweet),  involving,  bs  it  dn«, 
a  proltingi'd  ki^eping  the  patient  on  his  back,  with  the  ris*k*of  broiiflit'- 
jjneumonia,  erysipelas,  etc.,  is  not  a  light  matter.  The  need  of  a 
special  expensive  in8trument,and  the  unpleasant  fa?tor  of  theoporatitw, 
arc  alf*n  objections. 

If  ttie  surgeon  make  use  of  it,  a  No.  4  or  6  t^ntheter  should  firetlx 
passed ;  the  loop  of  wire  is  then  tightened  around  the  penis,  'kAI 
behind  tlie  disease,  and  kept  there  by  one  or  two  pins.  When  thf 
current  is  passed,  care  must  be  taken  tliat,  by  tightening  the  wirevin 
slowly,  mill  watching  the  amount  of  heat,  the  vascuhir  structur*"* *rr 
not  8evere<l  too  quickly  ;  otherwise  lueinnrrhage,  very  difficult  t«i 
arrest  on  a  seared  surface,  is  certain  to  follow.  The  ratheti-rb'm 
through  by  the  heated  wire,  and  the  urethra,  thus  maintained  \inkal 
is  slit  uji  and  stitched  as  directed  lielow. 

II.  Circular  Amputation  of  Penis.— This  method  giv^-s  |to«J 
results,  though  not  equal,  in  my  opinion,  to  those  which  follow  on  the 
flap  method.  The  vessel:*  lieing  commanded  by  a  clove-hitch,  »r  hy 
the  clanip  which  liears  Mr.  Clover's  or  Mr.  Durham's  name,  tbe  fkio 
is  drawn  a  little  forwanl  to  prevent  any  superabundance  ufternnrd*. 
and  the  amputation  is  efiected  by  a  single  sweep  of  the  knif*-  Tlie 
vessels  and  the  urethra  are  treated  as  directed  below. 

III.  Flap  Amputation  (Fig.  132).— This  method  has  l.tm  al- 
lowed by  ra|iid  healing,  and  has  given  an  excellently  covered  Miirop 
in  the  four  cases  in  which  I  have  made  use  of  it.  Hatnorrhiigidirini 
provided  against  by  one  of  the  above-given  means,  the  snr 
a  uarrow-bluded  knife,  at  a  point  well  behind  the  dis^i  ^ 
the  corpus  spongiosum  and  the  corpora  cavernosa,  and  then  cutf 
forwards  and  downwards  for  about  3  inch.     From  this  small  iniVrii't 
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ap  the  urt'thrsi  ia  dissected  out.     A  flap  of  skin  is  now  cut  from  the 

orsum  and  sides  of  the  penis,  reaeiiihlinfj;  in  minisiture  the  upper 

in-flap  in  amputation  of  the  thigh.     This  flap  being  heUl  back,  the 

rpora  cavernosa  are  divided  vertically  upwards  on  a  level  with  the 

dnt  of  transfixion.     Any  vesscds  which   can  he  seen  ure  now  tied 

ith  chromic  gut  or  carbolized  silk.     On  removal  of  the  clamp  or 


Iki 


Fio.  132. 


FUp  Amputation  of  the  peuis.    The  appearance  of  the  tlump,  wJch  the  nreihrik  Nlit  up  aiid 
^•Otched  M  Hta  U  tibown  above.    The  raw  surface  from  which  the  dorsal  flap  has  bevii  raised 
should  have  been  shown  In  the  lower  fl^re. 

Iijclove-hitch,  and  securing  any  spirting  vessels,  free  oozing  often  per- 
jgists  for  a  few  niinuten,  hut  ceases  spontaneously.  All  haimnrrhage 
being  arrested,  the  upper  flap  is  punctured,  and  the  urethra  drawn 
through  the  face  of  the  flap,  slit  up,  and  stitched  in  »Uu.  The  two 
flaps,  upper  and  lower,  are  then  united  hy  a  few  points  of  carbulized- 
^silk  and  hori?ehair  suture. 

B  This  method  secures  a  natural  skin-covering  for  the  severed  corpora 
*  cavernosa,  and  prevents  the  delay  and  irritj^tion  which  healing  by 
I  granuhition  entails.  A  circular  operation  was  long  ago  suggested  by 
Bl'rf)'^-  Miller  of  Edinburgh,  hut  this  surgeon  cut  his  flap  from  below. 
"  If,  as  I  liave  rc'commended,  the  flap  is  taken  from  above,  the  .skin  will 
be  found  to  fall  into  jHxsition  more  readily  over  the  raw  surfaces  of  the 
corpora  cavernosa. 

Occasionally,  severer  operations  are  entirely  justifiable.    Thus, 

I       where  the  jK-nis  is  involved  an  far  back  as  the  scrotum,  the  entire 

H^penis  should  he  extirpated,  if  the  inguinal  glands  are  not  seriously 

^involved,  and  if  the  powers  of  repair  are  siitisfactory.     The  patient 

being  in  lithotomy  position,  the  scrotum  is  to  be  split  deeply  along 

the  whiile  length  of  the  raph^,  and  tfie  oi>rpus  spongiosum  carefully 

dissegted  out.     This  ste[)  may  be  facilitated  by  passing  a  large  sound. 

Where  the  triangular  ligament  is  exposed,  the  above  instrument  is 

removed,  and  the  corpus  spongioeura  which  has  been  dissected  out  ia 
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cut  through,  enough  being  luft  to  bring  out  in  the  perineum,  Bj 
meane  of  a  blunt  dissector,  the  crura  are  tlien  detached  on  either  sid 
from  the  puljic  arch,  and  the  incision  being  prolonged  around  tin 
peni-s  above,  the  suspensory  ligament  is  divided,  and  the  ilot?al| 
arteries  secured.  The  cut  end  of  the  corpus  spongiosum  is  now  i 
up  and  stitched  in  the  posterior  part  of  the  scrotal  incision,  and ; 
the  reet  of  the  wound  closed  by  sutures.  Drainage  must  he  provided] 
by  a  snifdl  tube,  or  by  horsehair  drains.  Siraihir  operations  to  ll»« 
above  have  been  performed  on  several  occasions,  but  the  iinportao 
modification  of  dissecting  ofi' the  crura,  and  thus  ensuring  comjiliii 
removal  of  the  cancerous  organ  nitd  its  capsule,  was  brought  befon 
the  notice  of  English  surgeons  liy  Mr.  (Jould  * 

Question  of  Removing  Enlarged  Glands. — These  ahool 
nlways  be  extirpated  as  suon  as  it  is  [iroljablo  that  tlie  enlargoiopnl  i< 
not  merely  inflammatory.     A  week's  watehing,  with  rest,  lead  lotion 
or  the  inunction  of  mercury  olealc  (10  per  cent.),  aided  by  prwsun 
win  settle  ibis  jioint.     As  long  as  the  glands  are  involved  only  bj 
growths,  hard  and   sejiarate  from  each  other,  careful  dissection  will 
often  succeed  in  shelling  them  out,  and  thereby  add  materially  to  th 
prolonL'ation  of  the  patient's  life.     Rut  where  they  contain  not  onlj 
secundnr^'  dt'ijosits,  hut  also  inHainmatory  nuitter,  owing  lu  ukTraliu 
having  set  in  at  the  seat  <tf  the  primary  lesion,  satisfncUiry  removals 
the  glan<ls  is  always  a  matter  of  great  difficulty  and  often  impossit 
owing  to  their  softness  and  tendency  to  break  down,  to  their  adi' 
eions  to  their  capsules,  and  the  matting  of  these  to  the  surroundil 
parts,  the  vascularity  of  which  is  increased,  and  tendency  oftheove 
lying  sliin  to  become  adherent. 

In  :ill  such  operations  the  parta  should  be  disturbed  as  litll<« 
po.s.sible,  as  erysipelas,  sloughing,  and  superficial  gangrem?  are  vfli 
likely  to  follow  these  operations  where  planes  of  fascia  are  much  in* 
fered  with,  and  where  the  blood-supply  is  but  poor. 

I  strongly  advise  the  use  of  the  spray  in  these  crises.     Where,  owl 
to  the  presence  of  sinuses,  it  is  dispensed  with,  the  wound  sliould  I 
syringed  from  time  to  time  during  the  operation  with  a  sututiot 
mercury  perchloride,  glycerine  and  water,  1  in  ICKKX 

Iodoform  and  sal  alembroth  gauze  dressings,  or  boracic-acid  loti« 
if  erysipelas  is  feared,  will  be  found  the  best. 


*  l/mea,  May  20,  p.  821. 
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RADICAL  CURE  OF  HYDROCELE. 

In  a  piipt-v  writtni  elfv^ti  years  n^o*  1  tlrt-w  attention  to  the  um^er- 
tiiinly  of  tliL-  radical  <nire  uf  hydrocele  hy  ktdiiie  injeetion  as  usually 
practiced.  Thus,  out  of  forty-four  cases  treated  with  solutions  of  iodine 
iind  potassium  iodide  at  CJuy's  Hospital,  I  found  that  the  treatniii^ivt 
failed  in  eight  cases,  ami  that  in  two  it  failed  twice. 

Liitterly,  I  believe  that  surf^eons  have  recognized  that  the  risk  of 
Tccurrence  is  greater  than  that  of  excessive  intlanunation,  and  stronger 
eolutiouB  have  been  made  use  of — e.g.,  the  Edinburgh  tincture  of 
iodine — and  some  of  the  injection  has  been  aUovved  to  remain.     As  it 

»i3  still  a  fact,  however,  tliat  no  method  of  cure  can  really  be  relied 
Mpon  rt8  radical  for  tbisi  troublesome  cotnphiint,  the  three  following 
M'ill  be  mentioiu'd  liere — viz.; 

i.  Iodine  Injection,  ii.  and  iii,  AntiBeptic  Incision  or 
Excision 

»i.  Iodine  Injection.— Sn[>])osing  the  psHient  be  healtliy,  not  pre- 
maturely  aged,  and   atnenable  to  tlireetioiis,   the  .surge<iu    naturally 
b^ns  with  this  as  lesu   painful,  necessitating  no  open   wound   or 
dres.«iing,  and  Hnally,  as  iieeemtating  nuich  less  of  the  recuiiibent 
position. 
K      I  have  already  drawn  attontiiin  to  the  frequency  witli  which  reeur- 
"  rence  is  linlile  to  take  place  if  dilute  injections  are  used.     Elsewhere  I 
have  written  as  follows:  "  While  I  believe  that  the  absolute  certainty 
of  iodine  injection  has  been  over-estinnited,  yet  there  is  no  douln  that 
failure  is  too  often  courted  by   want  of  the  following  precautions  : 
(a)  The  use  of  a  too-dilute  solution;  (/))  Not  bringing  the  solution 
I  contact  with  the  whole  of  the  sac;  (r)  Not  withdrawing  all  the 
ydrocele  tluid;    (rf)   Injecting  large  hydroceles   immediately   after 
they  are  emptied  ;  (<')  Making  use  of  iodine  in  unsuitv^ble  cases — viz., 
hydroceles  with  thick  walls." 

The  method  of  injection  with  iodine  should  be  carried  out 
as  follows :  The  patient's  bowels  are  cleared  out  for  a  day  or  two 
before,  and  it  is  well  for  him  to  rest  with  his  hydrocele  well  supported 


*  Lfinret,  Sept.  1,  1877 :  Inciiiion  of  Hydrocele  AntiMj^ttically  as  a  Meiins  uf  Kudieul 
Cure  in  Certain  Caiei. 
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for  twenty-four  hours  previous  to  the  injection.  The  fluid  is  finrt 
most  carefully  drawn  off  with  a  niediuni-sizt-d  trocar,*  the  surgeon 
then  by  nieuns  of  a  syringe  with  a  pUitiuum  nozzle  accurately  fitting 
the  cannula  injects  steadily  2  to  3  oz.  of  the  tincture  of  iodine  (Edk, 
Plinrm.'),  taking  care  first  that  the  cannula  is  well  within  the  nunivof 
the  tunica  vaginalis.  I  now  |»lug  the  catnuila  witli  a  small  wwjJeji 
spigot,  while  the  affected  side  of  the  scrotum  is  gently  manipalatwi 
and  shaken  so  as  to  bring  the  fluid  in  contact  with  all  the  iiitersticeg 
ami  folds  i>f  the  serous  mt;nihrane.  In  five  or  ten  minutes  the  can- 
nula is  withdrawn,  as  in  most  cases  it  is  quite  safe  to  leave  in  the 
above  given  amount  of  iodine.  The  puncture  is  kept  carefuUv  closed 
around  the  cannula  while  ti»is  is  tiiken  out,  and  tlien  cli*cd  villi 
iodoform  and  collodion.  A  feeling  of  heat  is  noticed  duriu);  the  iu- 
jpction,  sometimes  amounting  to  sickening  pain,  referred  also  to  tlif 
inguinal  and  lumbar  regions,  and  the  neck  of  the  bladder.  Fninlnw 
if*  not  very  iufr"'i|Uent,  and  it  is  thus  well  to  tap  and  inject  the  pfttieol 
while  )ie  sltmds  at  the  end  of  a  sofa. 

The  after-treatment  depends  on  the  amount  of  inflamraation.  In 
most  cases  there  is  too  little  rather  than  too  much  of  this.  It  usimlly 
appears  within  two  or  three  hours,  and  if  it  he  slight  or  dehiye*!,  Lh'' 
patient  should  be  told  to  walk  about  a  little,  and  the  sac  again  f^^ 
quently  manipulated.  The  patient  should  lie  kept  to  his  bed  ors^ifa 
fitr  a  day  or  two,  the  scrotum  ij^ujiported,  and  jdaiu  diet  given,  Tlifff 
should  be  no  hurry  to  emjdoy  ice,  this  being  only  made  use  of  ii  ll'f 
HWt.'lling  ]>roinisos  to  be  gresit.  Morphia  may  lie  givi?n  freely.  Withm 
four  or  five  days  usually  the  patient  may  get  about  wearing  a  suspen- 
sory bandage.  He  shuidd  be  prepared  for  a  return  of  tite  svrellinj; 
after  the  injection,  otherwi-se  he  will  be  disappointed  at  what  lir  I'ou- 
siders  a  recurrence  of  his  disease.  The  swelling,  as  a  rule,  disapix^s^ 
in  three  to  four  weeks. 

In  the  case  of  a  double  hydrocele,  if  the  patient  be  henllliv,  an" 
not  advanced  in  years,  it  is  quite  safe  to  inject  both  sacs  at  the  s«W'= 
time,  but  in  elderly  or  weakly  sxibjects,  anti!*eptie  incision  will  l»i' ll"' 
safe.st  course  if  the  patient  desires  an  oiieration,  otherwise  an  inttrral 
should  be  allowed  between  the  two  tappings. 

ii.  and  iii.  Antiseptic  Incision  and  Excision  of  the  Sac 

— This  method  has  tlie  ailv;iiitage  of  lieiug  more  certain  than  llial  »>' 
injection.  While  rendered  safe,  nowadays,  by  aseptic  ireaUnentiit 
has  the  disadvantage  of  being  more  severe.  Thus  nn  ana-sthetic  i* 
required,  an  open  wound  is  present  and  several  rlressings  are  nt'e»io<l- 
It  would  appear  especially  applicable  to  cases  (n)  of  previous  fuiliM* 
with  iodine;   ib)  ivith  a  sac  wry  large,  or  wnth  very  thick  w»ll»; 


*  By  «onie  n  m-jlution  of  oicaine  is  now  injecte'). 
(hat  no  dihuion  of  the  iodine  injection  may  occur. 


T  prefer  not  to  ow  thi!",  if  po«i^*< 
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(ri  where,  on  account  of  ill-healtii  or  premature  afiv,  the  risk  of  inflam- 
mation after  iodine-injection  is  ij^ipeeially  to  be  tlre.'idpd ;  (d)  in  cuses 
of  congenita]  hydrocele  (Fij^.  133)  a  careful  incision  with  (Fig.  134) 
antiseptic  precautions  will  be  safer  than  any  other  method,  if  the 
jiressure  of  a  truss  for  the  obliteration  of  the  peritoneal  communication 
cannot  be  persevered  with  ;  («)  where  the  surgeon  is  desirous  of  ex- 
ploring the  sac  of  the  tunica  vaginalis,  as  in  caai^  wliere  enlarjrcment 


Fio.  133 » 


FUr.  I3-1.* 


of  the  testis,  of  a  cloubtful  i»ature,  coexists  with  hydrocele,  and  does 
■not  yield  to  ordinary  treatment;  (/)  where  two  hydroceles  coexist — 
(.(f.^  vaginal  and  encysted  hydroceles  ;  (tj)  in  some  cases  of  hydrocele 
complicated  with  hernia — e.g.,  where  the  bowel  is  irreducible,  and 
where,  t>speeiany  in  unhealthy  patients,  there  is  a  risk  of  the  inflain- 
malion  !=et  up  by  the  iodine  extending  to  the  ht^rnial  sac. 

Incision. — The  parts  hiAna  shaved  and  cleaiifred,  an  incision,  quite 
2  inches  long,  is  made,  with  strict  antiseptic  precautions,  over  the 
lower  and  front  part  of  tlie  hydrocele,  which  is  made  tense  with  the 
left  hand.  This  incisi«)n  goes  down  to  the  tunica  vaginalis,  and 
the  next  opens  this  cavity  freely.  This  is  most  essential,  as,  the 
fluid  ha\ing  gushed  out,  the  long-stretclied  dartos  at  once  contracts, 
closing  up  at  once  ai\  apparently  free  incision,  inverting  tlie 
edges  of  the  scrotjd  skin  «nd  throwing  the  cavity  of  the  tunica 
vaginalis  into  a  number  of  folds.  To  faciJilate  the  introduction  of 
drainage-tubes,  and  thus  the  obliteration  of  the  sac  from  the  bottom, 
the  cut  edges  of  the  tunica  vaginalis  and  the  skin  are  now  united  by 


*  Lsrge  congenita!  hyilrocrle  in  n  boy  of  twelve  lit'fore  nml  after  antiseptic  inrininn. 
To  cKwe  the  oimmunifjitifin  with  the  periumeal  eavity,  a  truss  was  worn  for  n  weelt 
before  the  <>]'eralinn.  In  order  to  get  at  the  neck  of  tlie  Hwctliiig;,  to  ligature  the  prc- 
ressufi  fiinirnltiriH  as  high  np  as  |>ossibl^,  and  thus  prevent  nny  risk  of  sni«eqaent 
hernia,  the  indtsion  was  mnde  higher  tip  than  in  incising  the  onlinary  hydrowle 
of  later  life. 
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numerous  pointa  of  chromic  ^ut.  Unless  this  is  done  the  action  of  the 
ilartos  so  jmokers  tMgi'tiii'r  thp  foMs  nf  the  tunica  vaginalis  tlmtstnui' 
of  these  remain  unaffcetetl,  and  recurrence  of  tlie  hydrocele  lunv 
easily  take  place.  These  sutures  should  pass  through  any  blwHlifiK- 
points  in  tlie  incision.  After  the  insertion  of  one  or  two  dniinnsr- 
tubes,  iuduforni  is  duHted  on  and  gauze  dressing  applied.  The  scrotum 
must  be  kept  well  suspended,  and  a  separate  pad  of  carbolizotl  tow  or 
iudoforni  wool  placed  in  the  perineum  to  shut  off  the  anus.  The 
dre.ssingK  will  require  chanfiinj;  ont-e  in  three  days,  or  whenever  they 
are  loose,  and  the  drainage-tube  must  he  gradually  shortened.  In 
about  ten  days  the  granulating  spot  that  remains  may  be  dress*^  with 
resin  ointment.  For  the  tirst  few  days  some  amount  of  orchitis  i« 
usually  present,  when  this  subsides  the  patient  may  get  on  lo  the 
stifa.* 

Excisioif. — This  method  is  indicated  in  cases  of  previous  feilur*. 
and  in  those  wjiciv  the  tunica  vaginalis  is  murli  thickened,  nr  ihe'^eiit 
of  calcareous  plates.  This  operation  will  rarely  be  required  iftliati'f 
incision  is  carefully  carried  out,  so  as  to  secure  alteration  of  tlie  whole 
of  the  lining  menibrane.  The  hydrocele  being  opened  freely,  thr 
pariet^d  part  of  the  tunica  vaginalis  is  stripped  away  trom  the  scrotum, 
much  as  the  sac  of  a  hernia  is  dissected  out.  It  is  cut  away  cliw  tn 
the  testis  and  epididymis,  :iiid  all  bleeding-points  tied  with  chromic 
gut.f  The  upper  f)iirt  of  the  wound  is  then  elosed,  and  the  lowfrkft 
open  for  drainage. 

It  cannot  be  too  strongly  pointed  out  that  a  certiiin  nuial^ier  of 
hydroceles  will  be  found  must  rebellious  to  attempts  at  radical  trcit- 
u»ent. 

Thus,  in  one  case  of  nune,  recurrence  followed  after  injection  ^th 
undiluted  Etlin.  tincture  of  iodine,  and  again  after  incision  and  tlrain- 
age.  A  cure  U^k  place  after  jigain  incising  the  sac,  and  wiping;  oi» 
the  interior  with  a  stick  of  nitrate  of  silver. 

Mr.  Morris  has  lately,  in  a  paper  read  before  the  Medico-Chirurgiw' 
Society  {Utncit,  March  3,  188X),  dniwn  attention  to  this  matter.  He 
has  met  with  two  cases  in  which  recurrence  actually  took  place  alUt 
excision  of  the  sac. 

At  the  discussion  on  the  alHfve  paper  the  president,  Mr.  PolK'f^- 
mentioned  a  cnse  under  his  care  which  had  been  tapped  ami  inja'tt'l 
twice,  and  followed  by  recurrence.     A  seton  was  tlien  passed  Ihroujd' 


*  Out  of  eleven  cases  nf  antiseptic  incision  two  recurred.  One  of  llieie  i*  ik*^ 
tioiietl  in  l!ie  lext.  In  tlie  other,  a  case  of  bitnten«l  hyitrncele,  the  recolltctJon  t* 
Km.ill,  und  ]i:id  remained  m  in  a  siutidnary  condition  when  I  >inw  the  |Miient  |fO 
veufH  afterwords. 

t  TLtwe  are  tiflen  numerous,  especially  if  a  previous  ii\jectiim  with  i<idine  li» 
failed. 
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aud  kept  in  for  three  weeks:  this  likewise  failed.  The  sac  wns  then 
incised  and  dressed  with  lint  from  the  bottom,  causing  profiisc  sup- 
puration. On  allowing  the  wound  to  heal,  tlie  liydroni'le  ngain 
returned,  and  it  had  tiincf  been  treated  by  simple  tappinjr.  Mr. 
Treves  put  the  failures  after  incision  and  excision  as  high  ns  25 
per  cent.  He  now  practiced  incision  and  swahhintt  out  the  sac  with 
crude  carbolic  acid,  which  destroyed  the  cndnihcliuni  and  set  up 
8uppur:iti<in. 

Causes  of  Failure  and  Trouble  after  Operations  for 
Radical  Cure.— Those  fall  muinly  into  two  classes: 

(1.)  lU'Currence. — This  is  often  due  to  the  use  of  too-diluti'd  in- 
jections (ji.  807),  more  rarely  to  the  inveteracy  with  which  some 
hydroceles  recur  (vide  mpra). 

(2.)  Septic  troubles. — These  should  be  practically  unknown  now- 
adays. Their  ini|)ortance  formerly  is  shown  by  two  cases  trivmi  by 
Sir  A*  Cooper  in  his  work  on  the  testis,  in  which  fatal  cellulitis 
followed  very  quickly  after  he  had  tap]ved  a  hydrocele. 

VARICOCELE  (Fig.  135). 

Indications. — While  ]ialliati%'e  treatment  will  be  sunicieiit  in  tlie 
great  majority  of  cases,  if,  at  the  satne  time,  due  attention  is  pai<l  to 
the  general  health,  the  occupation  and  habite  of  the  patient,  arid, 
where  this  is  rer[nired,  to  his  sexual  hypiene,  an  operation  will  be 
jUBtifiable  in  llu-  following  cases:  (1)  Where,  in  sfiite  «f  Ireatniciit, 
a  varicocele  steadily  increases,  and  where  it  is  accompanied  by  nnicii 
annoyance,  distress,  and  pain;  (2)  where  the  patient  is  prevented 
from  entering  one  of  the  public  services,  or  any  active  life  in  which 
he  has  good  prospects;*  (3)  where  the  surgeon  has  satisfied  himself 
that  tlie  testis  is  undergoing  atrophy. 

The  choice  of  operation  is  a  very  large  one,  but  the  following 
will  be  ftiiind  tlie  si ni] ►lest  and  most  efficient.  The  first  is  far  the 
safest,  and  will  replace  alt  others: 

i.  Antiseptic  Excision  (Fig.  135). — This  plan  ensures  obliteration 
of  the  varicose  veins  without  risk  of  septic  cellulitis  and  secfuulary 
hn'morrbage,  or  fatal  throaiViosis  and  pviemia.  We  owe  it  to  my 
colleague,  Mr.  Howae.f  The  bowels  having  been  cleared  out,  the 
parts  duly  shaved  and  cleansed,  the  vas  is  carefully  isolatcrl  and 
given  to  an  assistant  to  hold.  An  incision  li  tu  2  inches  long  is 
now  made  over  the  varicocele  thus  made  prominent,  usually  begin- 
ning abotjt  i  inch  below  the  externa]  abdominal  ring.  The  overly- 
ing tissues  should  be  carefully  incised  until  the   veins   bulge  bare 

*  As  in  the  case  of  two  of  my  patientD,  a  gnodiuguan]  and  a  policeman, 
t  Guy'H  Jltrnp.  Stporlt,  1887,  vol.  xxiii.  p.  46S. 
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Fig.  135. 


into  the  wound.*  An  aneurism  needle,  threaded  with  chromic  got, 
is  now  passed  at  the  upper  and  lower  angle  of  Uie  wound,  m  ji?  t'"* 
include  a  portion  of  these  veins,  proportioii- 
ate  to  the  size  of  the  varicocele.  The  ligfl- 
tures  Iteing  tied  and  cut  short,  the  included 
bundle  of  veins  is  clipped  out  with  blunt- 
]iointed  ecissore.  The  remaining;  veins  and 
the  vas  deferens  are  then  carefully  re|ilaced. 
Every  care  should  be  taken  to  disturb  llie  |)arta 
as  little  as  possible,  especially  the  connective 
tissue  about  the  vas,  as  in  this  run  h  num- 
ber of  small  veiuH  which,  if  undisturbwl,  are 
quite  sufficient  to  carry  on  the  circulatioa.t 
The  testis  should  also  be  kept  down  by  the  finfrer  of  the  assigt«nt 
who  bus  charge  of  the  vas  deferens,  as  it  has  a  tendency  to  protrude 
when  the  vas  is  pulled  upon.  A  little  iodoform  is  then  dusttd  on, 
a  horsehair  drain  inserted,  the  wound  united  with  carboHzwi  silk 
and  horsehair  sutures,  and  aseptic  gauze  dressings  applied.  Strict 
antisei»t.ie  precautions  arc  required  throughout.  The  wound  should 
be  dressed  on  the  fourth  day,  to  remove  the  drain,  and  again  ft'wut 
four  days  later,  to  remove  the  sutures.  The  recumbent  pcaitioD 
should  be  maintjiined  for  three  weeks. 

Some  of  the  scrotal  skin  may  now  be  removed,  if  very  redundK"'' 
and  any  enlarged  scrotal  veins  tied  ;  but  neither  of  these  stepaareuf 
the  least  service  without  ligature  of  tiie  varicocele  itself. 

I  have  not  described  any  other  operation  chiefly  because  they  in* 
volve  suppuration,  and,  though  subcutaneous,  are  operations  in  th* 
dark.  An  account  of  the  ojterations,  practiced  with  wire  and  pitw.'" 
Mr.  Erichsen  and  Mr.  Curling,  will  be  found  in  my  article  a^i**** 
quoted  ;  they  are  brietly  alluded  to  below. 

ii-  Mr.  Erichsen'sJ  Modiflcation  of  the  Operation  of  Vidal 
de  Cassis. — The  vns  di'feriMi.^,  readily  distinguishe^l  by  its  conMi*'' 
feel,  is  first  separated  from  the  veins  and  entrusted  to  an  ajwistan^  t« 
hold  :  an  incision  abtmt  i  incli  long  is  then  made  in  the  front  and 
back  of  the  scrotum,  a  needle,  so  threaded  with  silver  wire  that  thi" 
wire  will  follow  without  dr;ig«,nng,  is  then  pnssed  between  the  vjvs'*'"^ 
the  veins,  and  brought  out  Ipohind  ;  the  needle  is  then  re-entered  and 
carried  out  in  front,  but  this  time  is  passed  between  the  veins  and  the 
Bkin,  thus  including  the  veins  in  a  loop  of  wire,  without  implicaung 


*  Care  miixt  be  token  to  expose  the  veins  ihorouglilj,  otherwise  difiiciiU.y  *'"  * 
experienced  in  passing  the  Iigatiire». 

t  See  Fig  1 13,  p.  566,  of  my  article  un  The  Disenses  of  the  Mide  Organs  Sfit-  <( 
Surg.,  vol.  iii. 

J  Swgay,  vol.  ii.  p.  980. 
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the  scrotum.  The  loop  is  tlien  tightly  twisted  so  as  to  constrict  the 
enolosi  rl  vossL-ls.  Frnru  dny  to  (hiy  the  wire  is  tighteiifil  up  afn^sh, 
until  it  has  completely  made  its  way  through  the  veins  hy  ulceration, 
a  process  which  ttikes  about  seven  or  ten  days.  Meanwhile  there  is 
much  jihistie  matter  tlirown  out  around  the  veins,  whicli  finally  con- 
tracts iind  ohlitenites  them. 

iii.  Tlie  following  is  tlve  operation  by  ligature  and  pins  of  Mr. 
Curling:*  The  vas  ht-ing  separutrd  from  the  veins  a  strai^'ht  pin  is 
paJssr-d  liftwcen  the  two,  about  2  indies  abi>ve  the  testicle,  and  nhout 
t  inch  helow  this  point  another  pin  is  passed.  A  piece  of  card  is 
then  applied  over  the  pins  so  as  to  guard  tl)e  skin  from  ulceration, 
and  a  ?tout  silk  ligatui'e  applied  in  a  figiire-of-ei^ht  form.  The  sliarii 
ends  of  the  pins  are  then  nipped  otl",  and  the  operation  is  comjileted 
by  freely  dividing  the  veins  suhcutaneously  with  a  ixarmw  tenotome 
half-way  hetiveen  the  pins.  On  the  sixth  day  the  pins  are  removed. 
A  few  days  later  the  patient  can  usually  get  up  wearing  a  suspensory 
bandaee. 

Difficulties  and  Causes  of  Trouble  in  the  Hadical  Cure 
of  Varicocele. — These  tail  into  two  classes. 

1.  St'jisis  and  its  Results. — The  ri.'?k  of  these  is  always  present  with 
the  old  subcutaneous  operation.    A  good  instance  of  these  has  been 

(orded  by  Mr.  H.  Lee.t  Here  erysipelas,  repeated  ha-niorrhages, 
louphing  of  the  skin  of  the  scrotum  and  penis,  ami  multiple  ab- 
scesses, followed  on  Mr.  Lee's  operation  performed  by  himself.  It  is 
certain  that  others  have  not  been  so  candid.  As  Mr.  Lee  mentions 
local  abscess,  destruction  of  a  ninall  portion  of  gkin,  and  on  two 
or  three  other  occasions,  arterial  haemorrhage,  controlled  l»y  intro- 
ducing a  third  pin,  as  having  hajipened  with  his  experienced  hands, 
surgeons  will  prefer  the  open  and  aseptic  operation.  The  small 
wound  made  here  usually  requires  only  thrive  dresi^ings.  In  both 
cases  a  suspensory  bandage  will  be  required  till  all  trace  of  the 
inflammatory  thickening  has  disappeared;  this  will  tjike  six  to  eight 
weeks. 

2.  Inclusion  of  too  many  Veins, — That  this  is  a  real  danger  is 
shown  by  a  case  of  mine  which  I  have  published.^  The  patient  here 
liad  a  double  varicocele,  that  on  the  left  side  being  truly  enormous. 
This  wan  my  third  ease,  and  was  operated  on  with  tht'  same  precau- 
tions as  to  the  vas  and  asepsis  given  at  p.  811,  Owing  to  the  huge 
size  of  the  varicocele  tliree  bundles  of  veins  were  removed,  and  wen 
then  a  large  nuudjt-r  appeared  to  be  left,  the  varicoeeie  being  now  a 
quarter  of  its  former  size.  The  case  did  well  up  to  the  eighth  day, 
when  tlie  wound  opened  and  the  lower  half  of  the  testis,  evidently 


•  Teolu,  p.  61 3»  Fig.  44. 

t  C'/in.  Stje.  Tritnu.,  v«l  i.  p.  73. 

J  Syat.  nf  Surg.,  vol.  iii   p.  •'JTl, 
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gangrenous,  presented  itself.    This  was  cut  away  after  tlie  applic 
of  a  chromic-gut  ligature.    Though,  at  the  close  of  the  operation,  ij 
did  not  appear  that  too  many  veins  had  b€*»n  removed,  such  tnc 
have  been  the  case. 
Since  thLs  I  have  had  seven  cases  which  have  all  done  excellentlj 


CASTRATION  (Fig.  13G). 

Indications. 

I.  tiruvvtlit)  of  the  testicle. 

1.  Snnoiuntn. — The    following    practical    points  deserve  (illiuion.^ 
The  I'aridies  of  round,  spindle,  and  mixed-cell  sarcoma  are  nil  met 
with  here,  together  willi  the  suli-vuriety  of  the  first  calle<l  lytniiho*, 
sarcoma  or  lyni])h{idt'nomn,  fron)  the  likeness  of  its  cells  to  those i 
lymphatic  tissue.     Of  the  aljove,  the  spiudle-cell  sarcoma  is  tin* one 
most  frequently  iissociatcd  with  other  structures  of  the  connectirt 
tissue  group — viz.,  cartilage,  myomatous,  adipose,  and  even  niusculi 
tissue.    While  pure  forms  of  sarcoma  are  not  often  met  with  in  tli« 
testicle,  the  ruund-ccll  variety  is  the  one  most  often  met  with  in  tii* 
unmixed  form,  thus  accounting  for  its  far  more  ra[)iil  growth, mon 
marked  tendency  to  secondary  deposits,  and  thus  its  shorter  duration] 
Cydic  Sdrcmnn. — This  is  occasionally  spoken  of  as  a  distinct  diseawii 
it  means,  I  believe,  only  an  early  stage  of  sarcomatous  distnse,  *| 
stige  of  varying  duration,  but  one  that  ie  very  liable  to  be  followiill 
by  nipid  increase  locidly,  iind  proliably  by  secondary  deposits  fb^i 
where.     The  combination  of  cysts  and  sarcoma  is  very  common,  anil 
is  met  with  in  two  quite  distinct  form.s  :  («)  Simple  cysts,  witli  afilj'Vj 
ccllulnr  widl  and  a  lining  of  tessellated  epitfielium,  inxl  coiiU'dhI 
serous,  viscid,  or  mixed  with   blood.    This   is  the  variety  which  i«| 
often  called  "  cystic  iliscase,"  and  which  is  looked  upon  as  innocrut.J 
While  T  grant  that  this  form  may  remain  long  quiescent,  I  think  n\ 
shoulil  i>e  looked  upon  ns  an  early  stage  of  sarcoma,  though  theJMtej 
of  its  taking  on  dangerous  growth  is  quite  uncertain,  and  in«y  hij 
long  deferred,    (i)  Proliferous  cysts.    Here  the  cysts  wmliiin  ^pw^^^j 
ing,  Ibjiiu'eous  or  |)fipilli>niatou8  growths,  myxo-sarcomntous  insiniH 
ture,  while  the  itiler-eyf^tic  disease  is  also  frequently  myxtniiiitoiis  •^'j 
myxo-sarcomatous. 

2.  Eiu'hunilmma. — I  have  elsewhere*  expressed  my  belief  timl  this 
is  merely  a  variety  of  sarcoma,  and  being  never  really  innoi^nl- 
should  be  treateil  accordingly.  Most  frequently  cartilage  occurt '" 
the  testicle  in  combination  with  sarcomatous  and  cystic  (jiflt'J"*- 
Another,  and.  at  lirst  sight,  quite  a  distinct  form,  is  that  in  which intj 
cartilage  occurs  in  hyaline  masses,  and  apparently  without  cvfiUH'i'j 


Sytt.  oj  Surg.,  vol.  iii.  p.  540. 
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Bnrcomntons  material.  I  believe  thiit,  rlinic*ally,  it  is  extremely 
doiilttful  wlit'ther  tiiese  apparently  pimple  enoLondrouiata  may  not, 

I  at  any  time,  become  earcomatous.  No  doultt  we  oecusinnally  meet 
with  cases  of  enehon<lromHtii  of  the  testicle  •which  hnve  been  frrfjwing 
Blowly  for  perhtipH  three  or  fi)ur  years,  and  in  wltii-h  there  iiiuy  be  no 
recurrence  diirinp  the  four  or  five  year?  in  wliicli  the  patient  reniainis 

I  under  observation,  perhaps  for  the  rest  of  his  lifetime.  But  when  the 
clone  relatione  of  cartilaj^e  to  the  other  tissues  of  the  connective  type 
ftre  considered,  nnd  when  it  ia  reniendiered  how  narrow  is  the  border 
line  between  these  tissues  and  sarcomata,  CHpecially  when,  submitted 
to  irritation  or  inflamnintion,  the  former  tend  to  recur  to  their  embry- 
onic forms,  it  may  well  be  doubted  if  an  enchondroina  of  the  testicle 
ever  really  deserves  the  term  "  innocent." 

■  3.  Cystic  Disease, — This  has  been  already  referred  to,  p.  814. 

4.  Fibroma  ctr  Fibro-mymna. — Tliege  are  ho  rare  as  to  need  no  further 
remark. 

5.  Dermoid  Cystn. — These  are  also  extremely  rare. 

»6.  Carcinoma. — The  encephaloid,  a  poft  variety,  is  not  unfrequently 
met  with  in  the  testicle.  Of  scirrbuH  ii  few  authenticated  eases  are  on 
record.  Encephaloid  carcinoma  may  make  its  aitpearunce  at  any 
time  uf  life  but  is  njost  conniion  in  the  first  liftlf  of  adult  life — i.e., 
from  twenty  to  forty.  It  is  rare  after  sixty,  and  practically  unknown 
in  infancy.  It  is  Uf^iinlly  ni|>id  in  all  its  stages,  its  average  duration 
^  being  frouj  eighteen  muiilhs  lo  t  wm  years. 

^  Diagnosis  of  Malignant  Disease  of  the  Testis.— As  the  records 
of  Burgery  cf>ntaiii  many  instances  of  mistakes  umler  able  hands— 

»Livrnatoce]es  removed  ior  malignant  disease,  and  nialignant  testes 
opened  for  hu?Diatocele,  a  few  hints  may  not  be  out  of  place  here  on 
the  subject  uf  castration.  Sarcomata  and  oarciuoiiiata  M'ill  betaken 
together.    In  the  early  stiige  these  are  liabJe  to  becnnfu.sed  with  chronic 

■  inflammatory  enlargements  of  the  testicle,  owing  to  their  often  possess- 
ing, at  this  period,  an  oval  shape,  a  smooth  outline,  and  a  certain  degree 
of  hardness.  A  little  later  the  indistinct  fluctuation  which  accompa- 
nies the  softening  of  the  growth,  coupled  perhajis  with  the  presence 
of  tiuid  in  the  tunica  vaginalis,  causes  a  deceptive  resemblance  to  an 
old  hydrocele  and  luematocele,  with  thickened  walls,  especially  where 
transi)arenry  is  entirely  wanting,  and  tlie  tumor  feels  heavy  and  fluc- 

■  tuatcfi  obscurely. 
The  following  are  amongst  the  points  un  which  most  reliance 
nniy  be  placed — (1)  Continuously  progressing  solid  enlargenients 
without  intlamniution.  (2>  Unequal  consistence  of  the  swelling  at 
different  part«.  (3)  Entire  absence  of  transluccncy,  (4)  Tendency 
of  the  scrotal  veins  to  become  enlarged,  and  of  the  scrotal  tissues  to 
become  adherent.  (5)  Increasing  aches  or  painfuhiess.  ^6)  In  doubtful 
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cases  additional  inlbrinution  should  be  at  once  sought  for  by  an  nntl- 
septic  tiip ping  or  exploratory  innision.  The  latter  is  preferable,  as  ii 
gives  more  certain  information,  nnd  is  the  best  treatment  in  ilioK 
cases  of  hematocele  which  are  liable  to  be  mistaken  for  maliguaat 
disease.  Puncture  of  a  malignant  growth  usually  gives  vent  to  blood* 
stained  Huid,  which  i?  not  large  in  amount,  or  to  sero-mucous  fluid, 
w^hic.'h  is  not  blond-stained.  On  puncture  of  a  lueniatocele  tlure  Ufa- 
ally  escapes  either  gruinous  altered  bloixl  or  Huid  blood,  which  Horn 
for  some  time,  producing  a  distinct  alteration  in  the  size  of  the  gwell- 
ing.  (7)  Enlargement  of  the  cord,  and  a  fortiori,  that  of  the  iumbnr 
glands. 

BeBults  of  Castration  in  Malignant  Disease.— These  may  k 
consitlered  fruin  three  point*?  of  view — (<i )  The  danger  of  the  Operation. 
(6)  The  chances  of  cure,  (c)  The  amount  of  relief  which  it  give*  whpii 
a  cure  is  not  afforded. 

(a)  Tlic  Dawjer  of  the  Operation. — This  is  extremely  small.  The  wound 
heals  most  rapidly  if  aseptic  precautions  are  taken,  and  if  no  risk  ha« 
to  be  run  (as  is  very  seldom  the  ease;  of  encroaching  on  the  peritoneuw 
by  slitting  up  the  inguinal  canal.  (6)  The  Chances  of  CVc— Penua- 
nent  successes  are  wvy  rare.  This  is  mainly  owing  to  the  time  lost  in 
the  early  st^ige  in  administration  of  drugs  and  in  strapping,  and  totbi." 
unwillingness  of  the  patient  to  submit  to  castration.  A  few  ca-nes  ar? 
on  record  which  have  been  sufficiently  watched  to  show  how  Ifuting 
may  be  the  cure.  Thus,  Mr.  Curling*  mentions  four  cases  iu  nhidi, 
after  removal  of  the  testis  for  soft  malignant  disease  (whether  siirroma 
or  carcinoma,  is  not  stated),  life  was  prolonged  for  fifteen,  five,  uiifi 
and  twelve  years,  the  patients  in  the  last  three  cases  being  still  ali^*" 
wlien  the  last  report  was  received,  (c;  The  Amount  of  /?e/iVf'— Etiti 
when  tl»e  cure  is  not  permanent,  castration  may  prolong  a  useful  li(<'. 
the  patient,  rid  of  a  wearisome  encumbrance,  is  made  more  comfotttWfi 
!md,  towards  the  close,  death  from  internal  deposits  is  not«ecoui[*'iii"'' 
with  the  same  distress,  both  to  the  patient  and  thusu  uroiiii<l  liim.  i>» 
when  the  disease  is  situated  externally. 

Contra-Indications.— Castration  should  not  be  pLTioriiied  wtitn 
the  cunl  is  cxtL-nsivcly  involved  ;  wMieu  masses  ciin  be  felt  deep  9C»l»'d 
in  the  iliac  fossa  and  lumbar  region  ;  when  there  is  any  evidence  lli«^ 
the  liver  or  lungs  are  involved  ;  or  when  the  jaundiced,  sallow  lint,  m\ 
nt|jitl  etnaciation  point  to  the  disease  having  become  general.  In 
cases  at  all  advanced,  though  the  patient  might  be  rid  of  an  enro'"" 
bnuice,  the  operation  would  be  very  liable  to  be"  followed  byo'"^* 
foriu  (if  peritonitis,  or,  before  the  wound  was  healed,  swelling  woulu 

»  Dit.oftiu  Testis,  pp.  S41,  342, 
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>bably  appear  in  the  inguinal  region,  .muiI  u  protrusion  of  tlu^  irrowth 
ike  plnco  from  the  upper  extremity  of  the  wound. 
11.   Tiihnnildr  Tfi*tu'(e. — I  tini  of  opinion  that  ciistnition  slnmM  lie 
jrfornied  much  earlier  in  this  dieeuse  than  is  usually  the  practice, 
itural  cures  are  so  few,  dissuniination  is  so  frequent  and  so  grave, 
rhetherto  bhiddt-r  and  kidneys,  vepioulff-  sominnlee,  or  prostate,  or  to 
the  lurij^s  *  while,  on  the  other  hand,  castration  is,  nowadayti,  so  safe 

t  operation,  that  it  i^hould  not  be  deferred. 
Indlcnticms. — 1.  Failure   of    previous  treatment.     2.  Ilfrnia   testis. 
Persistence  of  a  discharfjing  sinus  atTocting  the  general  health,  in- 
terforiuL'  with  thi'  out-door  exercise  so  necessary  to  these  cases.f    4. 

iomniencing  enlargement  of  cord,  slight  thickening  of  vesiculae  semi- 
hles.    Nodules  in  the  prostate  still  hard  and  craggy.t 
III.  Si/j/hililic  Ti-Kfit. — Here,  owing  to  the  specifies  whicli  we  possess, 
istration  is  much  more  rarely  called  for.   The  indications  can  readily 
B  judged  of  from  those  above  given. 
IV.   0/fI  HiemMorelf. 

Indications. — Failure  of  previous  treatment,  especially  in  ^i  man  of 
Biddle  life  whose  activity — e.g.,  in  riding— is  much  interfered  with.§ 
■  V.  lirla'med  Te^th. 

P  Indiaiihns. — 1.  When  such  a  testis  is  the  seat  of  n\alignant  disease. 
2.  When  it  seriously  cripples  the  patient  by  the  recurrent  attacks  of 
inflammation  associated  with  it.  3,  When  a  coexisting  hernia  cannot 
be  kept  u[v  by  a  truss,  owing  to  the  presence  of  the  testis. 

Much  rarer  iiulications||  arc:  VI.  In»anih/,  chronic  epUqMj,  dr.,  kq>t 

by  tnmnism.     VII.  Irijur>/.     VIII.   T7te  radicnl  cure  of  hrniia — i.<!., 

^ben  the  operation  cannot  be  completed  without  reniova!  of  the  testis, 

ring  to  the  finn  adhesions  of  the  sac  to  the  cord,  especially  when  this 

scure  in  a  patient  approaching  middle  age.     It  is  always  wull,  here, 

obtain  leave  for  castration. 


*  Mr.  Benrvetl,  in  a  |)a]ier  liroiiglil  before  the  Met!  ico-rjiirurgical  Sociely  {Bril.  Med. 
Joum.,  .luntiitry  28,  18SS),  Hliijwed  (Imt  in  curli  of  liif<  five  cat<e«  the  Hpinul  cflnl  be^^nmo 
aflet'led  Lffnre  any  of  llie  i>arl«  in  (he  imnie<!inte  neighl*orhtKnl  of  the  tesliss  ^nd  tlial 
this  spinal  dlseoHe  wan  mnrkedJy  inHidionx.     I  Hhiiiitd  have  thouglit  ttie  above  coinoU 

rnoe  of  8|n(iiil  riiwaHC  with  tnlterpiilar  testis  a  rsire  one. 
t  Enrly  iihlliiHis  should  not  interfere  with  removal  (t(  n  tubercular  testis,  whicli 
re^iflH  irfi««oi«n(  iind  jirevetits  the  ['atiwit  getting  o]it'n  air  exercim.-,  and  wenken^i  his 
lienlilt  hy  <)iHr>har|;e.    r>win(?  to  (he  eomiitioii  of  tlie  hingn,  ohloroforin  nlvoiild  be  here 
jven,  instead  of  eilier. 
X  ToWrctilstr  dise«!«e  of  the  f>ros1ate  is  a  soiin^e,  nsimlly,  of  Mich  extreme  iniRery, 
It  nny  exi«>ling  riiiiKe  in  ifie  te^ti^<.  ^Jioidd  be  removed  very  enrly. 
i  Tlie  fre<jiiency  with  which  malignant  i)irteu.<(e  followB  on  rci>eated  injury  and  Jrri- 
tion  of  the  le»tic!e  Ib  well  known  (HindfleiHch,  Pitlh.  Hut.,  vol.  ii.  p.  197). 
II  On  tliei^  Kobjects  I  ntJiy  refer  my  readern  to  n>y  arllde  already  qtinte<l  frt^m  Sy»t. 
qf  Surff.,  vol.  iii. 
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Operation  (Fig.  l.Sfi). — Th<»  absence  of  any  hernia  on  tfie  .«i<l«! 
openiteri  on  liuving  been  ascertained,  and  tlie  parte  duly  shaved  niitl 
cleansed,  the  surpcon  protrudes  the  testiele  with  his  left  hand  soastn 
nmke  the  overlying  tissues  t(  nse,  and  divides  them  from  llic  cxfcmol 
abdominal  ring  to  the  bottom  of  the  scrotum  bo  as  to  ensure  frce«Dil 
easy  drainage.     In  cases  where  the  skin  is  involved  by  a  growth,  uf 

Fio.  \36. 


ulcerated  by  a  hernia  testis,  two  elliptical  incisions  should  be  matk 
well  wide  of  the  disease,  and  meeting  above  and  below.  Tlu'  first  in- 
cision having  exi)oeed  the  cord  above,  this  is  defined,  and  tl»«  ?<'ft*t«' 
tunics  are  quiekly  shelled  off  with  the  right  hand,  while  the  twtisi* 
still  further  [)r(itnided  with  the  left.*  The  sf»ermatic  cord  isnowi*^ 
lated  as  liigh  as  may  be  needAd,  the  inguinal  canal  being  airff"")' 
opened  upon  a  director,  if  this  is  necessary  to  get  above  Ihedi**"*- 
An  aneurism  needle,  threaded  with  a  double  ligature  of  cArboliiedfil* 
or  stout  thrnmie  gut,  is  ])assed  through  the  cord,  tlie  looj)  of  tbf  ti)2*' 
ture  cut,  the  needle  withdrawn,  and,  the  cord  having  been  thus  tiw 
in  two  halves,  tlie  ends  of  rme  ligature  are  cut  short,  while  thost'o^*'^ 
others  are  tied  round  the  whole  end  to  ensure  that  no  vessel  esc»p«- 
The  ends  of  tliisalso  are  then  cut  short.  The  ligatures  being  tliusiw- 
bedded  in  the  cord  substance,  there  is  no  riak  of  tlieir  slipping,  a""  " 
they  be  tied  as  tightly  as  possible  (by  looping  the  ligatures  ronnd'"^^ 
pairs  of  scissors  or  forceps),  there  is  no  risk  of  causing  the  patifntan? 

*  There  is  often  an  adliestmi  below  and  between  I  lie  testis  unci  tlie  rniiil"'  "'"'* 
serolum  (Fig.  136).  This  represents,  acctirding  to  some,  the  renmins  of  the  nKSJiftlil'""' 
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iflering.  Other  methocls  consist  in  securinjr  the  vessels  aloiH',sin<rly, 
"by  torsion,  or  hy  rbroniic  gut,  »ir  liy  fixing  tho  <*(>rfl  in  t!ie  n|)pcr  angle 
of  the  wounil  with  a  chinip.  Tin-  mode  of  ligature  ahuve  given  is 
miu.'h  more  t>ppo»]y  au<l  nho,  T  think, efficient.  Securing  eaeh  vessel  is 
tedious,  as  it  is  needful  to  make  sure  of  every  one,  even  when  they  are 
not  enlarged, a  condition  not  infie([nent  in  growths.  If  any  of  the 
arteries  are  left  unsecured,  dangerona  blee<ling,  when  the  cord  retracts 
upwards,  railing  for  laying  open  of  thecunal,  with  the  risk  of  cellulitis, 
is  very  prohahle. 

The  cord,  heing  secured,  is  severed  at  least  I  inch  ahovethe  disease, 
and  the  mass  removed.  The  wound  is  then  examined  in  the  e  ise  of 
n  soft,  rapid  growth,  and  where  a  tuhercular  testis  has  threatened  to 
fungate,  any  suspicious  skin  must  he  olipiied  away  or  a  sharp  s|K)on 
freely  used. 

A  few  scrotal  vessels,  notahly  one  in  the  so|>tum,  may  require  se- 
curing. The  wound  is  then  clowd  with  carholized  silk  and  horsehair, 
pains  being  taken  to  meet  the  tendency  of  the  scrotal  edges  to  invert. 

Drainage  should  ite  carefully  [>rovi{led,  and  every  precaution  taken 
during  and  after  the  operation  (including  the  spray,  or  irrigation  with 
hydr.  perch,  and  glycerine)  to  |)romote  rapid  healing,  especially  in 
hospital  practice.  Patients  who  have  to  suhniit  to  castration  are  often 
reduced  in  health,  and  are  thus  liable  to  erysipelas,  and  in  septic  cases 
a  low  form  of  jieritonilis  is  very  likely  to  follow,  esi»ecially  if  the  canal 
has  been  opened  up,  while  septic  thrombosis  is  very  likely  to  follow 
on  a  wound  made  on  a  region  so  abounding  in  lyu^phatics  and  loose 
cellular  tissue. 


CHAPTER  XV. 
OPERATIONS  ON  THE  ANTJS  AND  RECTUM. 


FISTULA  — HEMORRHOIDS— FISSURE- PROLAPSUS - 
EXCISION  OF  THE  RECTUM -IMPERFORATE  ANUS— 
ATRESIA  ANI -IMPERFECTLY  DEVELOPED  RECTUM. 

r  FISTULA. 

Varieties.^As  these*  have  a  very  practical  bearing  upon  the  oper- 
ation they  must  be  alluded  to  here. 
^i.  CompUte.. 
ii.  JiUnd  External. — Here  an  external  opening  only  exists,  though  in 
a  considerable  number  of  cases  the  internal  opening  is  overlooked. 
iii.  Blind  InUriuil. — An  opening  through  the  mucous  memlirane  is 
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liere  the  only  one.*    This  is  the  rarest,  but  an  important  vnrictyj 
if  overlooked,  it  is  ocrtiiin  to  be  troublesome. 

Siliiitdi/n  rif  (>pfmug.*.—  lio\h  of  those  are  usually  within  mi  nun,  iiu 
often  i  inch,  of  tlu;  anus.     Tlit-  internal  one  may  be  detected  as  a  slifht 
depression  or  papilla  by  the  finger,  or  by  the  epeculum,  or,  in  obscurer 
eases,  by  Mr.  Lund's  uiethod.t 

Horspuhnc  Fidxilir. — Here  an  external  opening  on  either  side  commu- 
nicates with  u  single  internal  one,  often  at  the  back.  This  is  an  tm- 
cununnn  hut  an  inip4)rtant  variety,  for  if  it  is  found  necessarj*  to  cut 
throuph  the  sphincter  ani  at  both  sidee.  some  loss  of  power  \»  very  liWf 
t(i  ensue.  Tiiis  ritik  should  be  e.\j)l:iiiU'd  to  the  patient,  and  tbi- Asl- 
lower  fi.stula  should  be  scraped,  while  the  deeper  is  freely  incise"!.  If 
it  is  neees-sary  to  cut  the  sphineter  on  both  «ides,  the  knife  sliouM  Im> 
emplo3'cd  on  two  distinct  occasions,  time  being  given  for  the  6r?tto 
heal.t 

Multiple  Fistula. — This  condition  should  always  cauge  a  suspicion 
of  stricture,  or  extensive  ulceration — c.«/.,  dj'senteric,  etc. 

FiHiiiUi  trith  Phthi«iii. — Where  a  fistula  presents  an  external  ojiwiing 
with  undermined,  livid  edges,  where  the  tuhern  ischii  stand  out 
prominently  from  emaciated  nates,  and  where  the  hair  of  the  purttf 
lon^  and  curled,  jihthieis  is  always  ttt  be  sui?pected,  even  if  ijobistorj" 
of  cough  or  Inemoptysis  be  given. 

(^ttctftion  of  Ojicrating  on  Pfitkiifiml  PatiaitJi. — While  each  cns«-  tnust 
be  (k'cidt'd  by  itself,  the  following  remarks  may  be  useful : 

Where  the  jilittiisis  is  advanced,  the  cougli  incessant,  thi'  fiftula 
multiple  or  bninchcd,  nn  opcratiun  is  nut  of  the  question.  Ou  tl« 
other  hand,  where  the  physical  signs  are  little  marked,  ni^ht  sweats 
.slight  or  al)Pent,  where  the  fistula  interferes  with  the  patient  UikiJ* 
the  all-essential  exercise,  wit  ere  tlie  power  of  repair  is  e<'i'd.  .iii ''pf 
ration  is  indicated. 

In  cases  intermediate  between  the  above  each  one  must  lit*  u<. ni"i 
upon  it*  own  merits. 

Before  operating,  the  surgeon  should  remember  that  repair  it  hew 
often  sluggish,  the  mental  citndition  njuch  depressed.  He  shoul'M" 
all  lie  can  to  improve  the  general  condition  bt-fdre  and  after  tlit-  "l*" 

*  A  (lisiHjIored  Hot  r>r  |iiitrli  of  ekin  sometime*  rnjirk!<  the  place  wlit^tr  «ii  ciif'^i*' 
OfMifniTi;;  ninv  otviir.  Mr,  Liiinl  iJlunl.  Ijcct.,  p.  881  relaltrs  :•  nise  in  trliii'h  •  ♦''^ 
cliniuic  and  xjuvrly  advntii"i«i^'  Mind  iiilernal  iWtiiln  liti*  oxoited,  h\  '\\n  tsuwtt  «"•< 
just  I'lUMi^lt  inll:imiii.iti(ry  lliifkening  of  liif  j-kin  :i«  to  intitHte  n  koloiil  v''"*'''." 
which  it  was  nt  fin<t  niiMtaken. 

t  Hee  fool  iiolc,  p.  bSi'A. 

X  Mr.  Cripps  (I>«.  «/  JWtum  and  Awi»,  p.  165)  shows  ihut  it,  in  won«o> '^» 
Rphiiictcr  \*  cut  through  (interiorly  where  ii  deciitfjites  with  tlie  sphiiiciemginir, ioi,oi)~ 
Itnence  of  fiwes  is  very  likely  to  lake  plnre. 
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ration.  And  if  this  can  be  performed  in  sunny  weather,  or,  better 
still,  at  the  sea-side,  so  that  the  patient  can  soon  have  fresh  air  in  the 
recumbent  position,  so  much  the  better. 

Operation. — For  a  few  days  before  tlie  operation  the  diet  should 
be  restricted,  and  the  bowels  emptied  by  aperients.  The  hour  of  the 
operation  should  be  so  arranged  as  to  give  time  for  the  enema  which 
should  be  given  to  come  away.  The  patient  being  under  an  anajs- 
thetic,  and  either  on  his  side  with  the  knees  well  flexed,  or  in  lithot- 
omy position,  the  surgeon  introduces  lightly  a  fine  Brodie's  probe. 
In  the  case  of  a  complete  fistula,  the  internal  opening  being  hit  ofi" 
(p.  820),  the  point  of  the  probe  is  felt  for  by  the  finger  and  hooked 
out  of  the  anus.  If,  after  careful  examination,  the  surgeon  is  satisfied 
that  no  internal  opening  exists,  he  makes  one  by  finding  the  exact 
spot  at  which  the  coats  of  the  bowel  are  most  thinned,  thrusting  the 
point  of  the  probe  through  here. 

In  the  case  of  a  blind  internal  fistula  the  internal  opening  must  be 
found  with  a  speculum  and  the  probe,  curved,  passed  from  this  so  as 
to  project  beneath  the  skin.  In  every  case  the  whole  length  of  the 
sinus  between  skin  and  bowel  must  be  completely  laid  open.  When 
this  has  been  done,  very  careful  examination  is  made  for  other  sinuses 
by  the  introduction  of  the  probe,  and  by  pressure  with  the  finger, 
which  squeezes  out  any  discharges,  and  feels  for  indurated  tracks. 
Wherever  these  run,  they  must,  if  possible,  be  laid  open.  I  have 
already  (p.  820)  alluded  to  the  question  of  dividing  the  sphincter  in 
two  places.  If  any  sinus  seems  to  run  dangerously  high,  hajmor- 
rhage  may  be  avoided  by  dividing  it  with  a  small  ^craseur,  or,  more 
gradually,  by  the  elastic  ligature.  Every  attempt,  however,  should 
be  made  with  the  aid  of  a  good  light  and  forcible  dilatation  of  the 
sphincter  to  lay  open  every  sinus  with  bistoury  or  scissors,  extra  care 
oeing  taken,  the  higher  the  incision  has  to  be  carried,  to  arrest  all 
bleeding  with  carbolizcd  silk  ligatures. 

While  the  sinuses  are  being  followed  up,  any  old  gristly  tissue  must 
be  completely  divided,  all  pyogenic  or  granulation  tissue  entirely 
scraped  out,  and  all  ill-nourished  flaps  and  tags  of  undermined  skin 
cut  awa\'. 

If  any  troublesome  piles  coexist  they  should  be  tied  and  cut  away 
at  the  same  time,  p.  823. 

As  a  dressing  I  prefer  a  little  twisted  cotton  wool  dusted  with  iodo- 
form, as  I  find  this  adapts  itself  more  easily  to  the  different  wounds. 
Less  and  less  should  be  applied,  daily,  as  granulations  become  estab- 
lished. Daily  plugging  with  strips  of  lint  out  of  carbolic  oil  only 
makes  the  wounds  irritable  and  (edematous.  After  the  first  week 
little  more  is  needed  than  daily  cleansing  of  the  wound  with  a  camel's- 
hair  brush,  or  a  dossil  of  cotton  wool  on  a  Playfair's  probe.    If  the 
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edges  of  the  wound  close  too  soon  they  should  be  separuted  witJi  a 
pn>ln'  from  time  to  lime,  or  iiny  redundancy  may  be  piiinled  inili 
cocuiiie  and  snipped  away.* 

Finally,  uo  ojteration  better  exemplifies  the  truth  of  Mr.  Curling's 
sayiny,  that  the  surgeon  should  be  here  his  own  dresser. 

HEMORRHOIDS. 
Indications, 

!.  Continuance  of  hromonrhi^^e  or  discharge,  and  persistent  liftbility 
to  descent  of  piles  in  spite  of  judicious  treatment. 

2.  Absence  of  albuminuria,  diabetes,  hepatic  (probably,  cjvrdiaci 
disease. 

3.  Auu'uabiiity  on  the  part  of  the  patienl.t 

Operations. 

Ligature.  —  Cautery.  —  Crushing,  —  Acid.  —  Whitehead's 
Operation. 

i.  Ligature.— I  have  placed  this  first,  from  a  strong  belief  that,  if 
properly  used,  it  is,  on  the  whole,  the  best  method  and  the  one  iiio?i 
genernlly  appliealde.  Here,  as  elsewhere,  that  .surgeon  will  have  tin* 
Ixjst  result*  who  hns  thoroughly  familiariied  himself  with  tlie lit'tails 
of  one  operation.  The  following  apjiears  to  me  to  be  a  fair  wh)' <>f 
putting  the  merits  of  ligature  and  the  other  operations: 

1.  The  ligature  is  more  generally  suited  to  all  cases.  Thuailwn 
lit'  more  easily  applied  to  piles  high  up  than  can  the  caulr-ry.  2,  No 
special  instruments  are  needed.  3.  A  ligature  applied  i?  deot  oner 
for  all ;  the  cautery  may  have  to  be  reapplied  more  that  once  if  Wi**!- 
ii>g  folliiws  whun  the  damp  is  unscrewed.  4.  The  ligature  is  frw 
from  the  ol)jeclion.s  to  the  cautery  in  private  practice. 

On  the  other  Iiand,  the  recovery  after  the  cautery  is  usually  a  Httl* 
quicker,  as  nn  ligature's  have  to  be  deUiched.  If,  however,  tlir  liffi- 
tures  are  properly  applit-d,  there  is,  practically,  very  little  diffcrenc*' 
As  to  the  risk  of  secondary  htemorrhage,  most  surgeons  will  fei-l  u><"* 
ahsolute  security  after  using  the  ligature,  aided  by  the  use  of  i<»J"" 
form,  etc. 

*  Another  excellent  ilre^ing,  later  on,  is  dilute  nitric  Hcid  lotiun,  10  mini""*'' 
oz,     Tdis  net'ds  clisinj^iitj;  every  fmir  or  six  liu'in. 

t  hi  Mr.  (.'ripps's  ui.nis  {he.  tuffrn  ciL,  p.  99) :  "  Tlie  »iuHllnes-i  of  the  riik  •h*'" 
nut  lull  lUe  Hiirgeoii  into  a  KeiiHe  «)f  alMoiute  seeiiriiy,  nn<i  Ik;  nltonltl  4«|Kire  iiarll*^'"'' 

iis<ert;ntiing  the  genen I  i.-ont*titiitional  condition  or  Iiib  piilicnt* The«i«"'"''* 

ri>k,  slight  as  ii  i«i,  lijmuld  be  clearly  Inid  before  tlic  |Mtte»t  or  hi»  frietui*.  1'  *"*'' 
is  to  have  sijjiie  grave  f)|ieriillnni  performed,  kiicIi  fm  llie  reniovnl  of  n  ciinc*r '*  I" 
Eimpiittiliim  of  u  liiiih,  hotli  he  ami  his  friends  are  well  awiire  of  the  ri»k  inv(ilt*<l.«*' 
nre  aecordingly  preparetl  it  is,  therefore,  in  the  nni;iller  o|>f  riitiom,  retried  I'*  ** 
surgeon  iind  jxihlic  «s  free  from  dtinger,  tiint  n  fiitiility,  wlieii  it  duet  i»cciir,  beo** 
HO  tmgic  from  being  iinexpecle«l." 
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Operation. — The  preparntory  treatmeiat  is  tliat  given  at  ]>.  821. 
The  patient  being  on  Ihk  If  ft  side,  or  in  the  lithutoniy  position,  the 
anus  must  be  dilated,  if  sitting  for  a  quarter  of  an  liour  over  hot 
water  has  not  brought  down  the  piles  sufficiently.  This  may  be  done 
by  intro<lucint;»  and  Uien  suparating  latenilly,  the  two  thumbs,  the 
pressure  being  steadily  maintaiined  so  as  not  to  rupture  the  mucous 
membrane;  after  a  fow  minutes  a  sensation  of  giving  rather  than  of 
tearing  is  perceived,  or  the  wliole  Iiand  may  be  introduced  in  thf  fttrm 
of  a  cone.  Another  method  h  to  introduce  a  large  lii-  or  multi- 
valve  vaginal  speculum,  and  to  withdraw  this  expanded.*  When  the 
ephincters!  are  tfioroughly  dilated  the  largest  pile  is  drawn  down  wilh 
a  vulsellum  or  tenaculum  forceps,  and  the  surgeon,  with  blunt-pointed 
scissors,  curved  on  the  flat,  cuts  a  groove  around  the  lower  two-thirds 
of  the  pile.  In  the  lower  piles  this  groove  should  commence  in  the 
sulcus,  which  marks  t!ie  junction  of  skin  and  mucous  membrane 
close  to  the  anus.  The  object  of  tliis  groove  is  two-fold.  It  forms  a 
bed  in  which  the  ligature  can  be  sunk  tightly,  and  above  all,  it  leaves 
a  very  snudl  }iediole  of  tissues  to  be  strangled.  The  groove,  more- 
over, can  l>e  cut  without  risk  of  luemorrhage,  hs,  however  large  the 
pile,  its  vessels  enter  it  from  above,  running  into  its  upper  part 
just  beneath  the  mucous  membrane.  The  surgeon  then  ties  round 
each  pile,  which  is  now  still  further  dragged  down,  a  ligature  of 
well  CJirboIized  silk,  the  strength  of  whieh  he  baa  previously  tested. 
Sinking  tltis  into  the  groove  he  tightens  it  up  as  in  the  cjise  of  cas- 
tration with  the  aid  of  blunt  instruments  (Fig.  13L>).  About  two- 
thirds  of  the  pile  are  then  cut  away,  enough  lieing  always  left  to  en- 
sure n  safe  hold  for  the  ligature.  After  every  internal  pile  has  been 
carefully  treatt-d  in  this  way,  the  external  ones  are  clipped  uway,  eare 
being  taken  not  t<i  encroach  upon  the  junction  of  skin  and  mucous 
membrane,  and  not  to  remove  subcutaneous  tissue  for  feiir  of  subse- 
quent contraction.  If  any  bleeding-points  still  persist,  they  should 
now  be  tied.  The  ligatures  are  all  cut  short,  and  lastly  the  stunii>s  eyf 
the  piles,  smeared  with  iodi^fortn  ointment  after  some  of  the  powder 
has  been  well  rubbed  in,  are  returned.  A  pad  of  lint  well  smeared 
with  the  same  ointment  is  then  apjdied  and  firm  pressure  made  with 
a  T- bandage  and  the  aid  of  a  pad  of  salicylic  wool,  carbolued  tow,  or 
"  tarred  cotton." 

ii.  Clamp  and  Cautery.— This  method  has  been  perfected  by 
Mr.  H.  Sinith.f    The  preparatory  treatment  and  position  of  the  patient 

•  Eversifin  <tf  tlie  recfal  ninruiH  mertiijmiie  hy  a  finger  in  llie  viiglna  will  ofien 
be  most  Iteljffiil  in  brin^iiie-  jiiles  witliin  reHfh. 

t  Ml".  II.  SMHih  iSjH.  o/.S'itr^  .  Vdl.  ii.  p  SIO)  liAs  iihiiu^l  eniircly  di'tcanteil  the  use 
nri«ciHM)P<,  removing  the  cluin}>cJ  [jil«»  with  healed  cuiiL«rie-i  iasteu'J.  Tliree  of  ilie-te 
are  figured. 
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are  those  already  given.  The  piles  being  BufficieDtly  protruileti,  witli 
or  without  forcible  dilatation  of  the  anuB,  they  are  drawn  well  down, 
one  by  one,  with  vulsellum  forceps,  and  enclosed  within  the  bladw 
of  the  clamp,  which  is  screwed  tightly  up.  WitJi  Bcissors*  curved  on 
the  flat  the  pile  is  then  so  cut  away  as  to  leave  a  (?u(ficienl  stucup. 
This  is  then  carefully  and  thoroughly  Beared  down  with  a  Paquelin! 
cautery,  carefully  kept  at  a  dull  red  heat.  If  the  iron  sticks  at  any 
moment,  owing  to  it**  cooli»<r  down,  it  should  not  be  pidled  away,lmt 
loosened  by  heating  it  up  a  little.  The  clamp-screw  is  then  sligljtly 
relaxed,  and  if  any  bleeding  takes  place  it  is  at  once  tightene<l  up, 
and  the  cautery  re-a]i[»lied.  Every  care  must  be  taken  to  bum  iloffii 
the  stump  thoroughly  at  the  first  attempt,  for  if  this  fail,  ami  ooiing 
take  place,  it  is  not  easy  to  stop  the  bleeding  from  the  tendency  of 
the  stump  to  slip  through  the  slackened  clauip.  Each  pile  hanng 
l.»een  succes-sively  dealt  with  in  this  way,  the  stumps  are  smeared  witli 
iodoform  ointment  and  pushed  well  up  with  a  finger  coated  withUie 
same. 

iii.  Crushing. — Tliis  method  has  recently  been  brought  l»oforetlif 
notice  of  the  profession  by  Mr.  Pollock*  and  Mr.  Benhaiii.  It  i* 
lielieved  to  be  less  painful  than  the  ligature,  and  to  leave  a  mere  ibiu 
and  superficial  fringe  of  dead  tissue,  instead  of  the  slough  of  tlie  clsinp 
and  cautery.  The  patient  being  undtr  ether  each  pile  is  drawn  do\ni, 
and  its  base  tightly  and  firmly  clamped.  The  projecting  part  is  ll't'" 
cut  away,  and  the  clamp  left  attached  for  from  two  to  four  minute* 
according  to  the  size.  Ligatures  must  be  applied  to  any  points  wli'c'' 
still  IiIl'^mI,  but  they  are  sttited  to  be  rarely  required. 

iv.  Acid  — This  method,  formerly  much  over-rated,  should  ^'* 
reservi'd  fur  lli:U  rare  variety  uf  pile,  sessile,  perineal  usually  in  po'i' 
tiou.  mid  with  a  Horid,  granular  surface.  Vastdini'  being  .ippli<^ 
around,  the  surface  of  the  pile  is  dried,  and  carefully  rubbed  o"'^ 
with  J'resh,  strong  nitric  acid,  or  acid  mercury  nitrate,  lliis  I'l'i"? 
thoroughly  applied  with  a  glass  rod  or  pointed  bit  of  wood.  Thcni'i'l 
should  l>e  rubbed  in  and  in,  the  pile  being  kept  dry  and  the  ncid  nut 
allowed  to  run.  Every  atom  of  the  florid  surface  must  be  cunvi*rtt^ 
into  a  brownish,  shaggy  slough. 

Whitehead  bt  Operation. — This  extensive  operati«m  is  iniwti"' 
to  l>ring  about  a  radical  cure,  it^  object  being  not  only  to  remove  any 
existing  jMles,  but  also  all  the  mucous  membrane  in  the  |oWt«tI.>art 
of  the  rectum,  which  is  the  seat  of  piles,  owing  to  the  tendency'"^  ^^ 
veins  to  become  dilated.  Though  Mr.  Whitehead  has  j»erfornieil  it'" 
three  hundred  cases  without  a  fatal  result  or  anv  drawback,  1 1'*"""* 


*  Ltfncel,  vul.  ii.  1880,  p.  \,et  pauuim.    The  clamp  used  U  licre  figitr««L 
t  Bnt.  Mtd.  Joum.,  FehruAtry  26,  1887. 
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but  consider  it  needlessly  extensive  and  severe,  especially  in  patients 
of  middle  life,  and  in  a  part  which  cannot  be  kept  sweet,  even  with 
the  aid  of  iodoform.  The  operation  by  ligature,  or  by  clamp  and 
cautery,  carefully  performed,  gives  most  excellent  results,  and  in 
answer  to  Mr.  Whitehead's  argument,  that  as  long  as  this  diseased 
area  is  left  to  reproduce  piles  over  and  over  again,  no  permanent  cure 
can  be  expected,  I  may  say  that  T  have  always  found  that,  after  one 
of  the  above  operations  has  been  properly  carried  out,  the  patient  can 
easily  prevent  any  recurrence  by  attention  to  common-sense  details 
in  daily  life. 

Operation. — The  sphincters  being  thoroughly  dilated,  and  the 
haemorrhoidal  area  of  mucous  membrane  made  to  prolapse,  the  line 
of  junction  of  skin  and  mucous  membrane*  is  looked  for,  and  the 
latter  divided  along  it  all  round  the  anus  with  blunt-pointed  scissors. 
The  cut  mucous  membrane  is  then  dissected  up,  with  forceps  and 
scissors,  from  off  the  external  and  (in  fact)  the  internal  sphincter  till 
the  whole  of  the  pile-producing  area  of  mucous  membrane  can  be 
drawn  outside  the  anus.  It  is  then  cutaway,  bit  by  bit,t  transversely 
at  its  still  attached  upper  border,  each  portion  as  cut  being  at  once 
attached  to  the  cut  skin  with  carbolized  silk  sutures.  In  this  way  the 
diseased  area  is  removed  as  a  complete  ring  of  mucous  membrane. 
Each  bleeding-point  is  secured  by  torsion  or  forcipressure.  Iodoform 
is  dusted  over  the  wound.  The  sutures  are  allowed  to  come  away  of 
themselves. 

Causes  of  Failure  and  Trouble  after  Operations  for  Hsem- 
orrhoids : 

•  1.  Hreinorrhage. —  This  will  not  occur  if  the  ligature  method  be 
carefully  employed.  If  the  surgeon  be  called  upon  to  meet  it,  the 
best  means,  in  a  severe  case,  is  Mr.  Allinghani's  {Dis.  of  the  Rectum.,  p. 
122).  Through  a  conical  sponge  a  silk  ligature  is  threaded  from  apex 
to  base.  The  sponge,  well  dusted  with  iodoform  and  steel  sulphate, 
is  pushed  4  or  5  inches  into  the  bowel,  and  the  whole  of  the  space 
below  it  is  plugged  with  aseptic  gauze.  The  sponge  is  now  pulled 
doiPii  by  the  two  ends  of  the  ligature  while  the  gauze  is  pushed  ttj). 
The  plug  should  be  left  in  as  long  as  possible,  the  patient  being  kept 
under  the  influence  of  laudanum. 

2.  Tedious  Ulceration. — This  is  usually  due  to  the  patients  getting 
up  too  soon.  They  should  remain  in  a  bed  a  week  or  ten  days,  and 
then  be  content  to  pass  another  ten  or  fourteen  days  upon  the  sofa. 

3.  Septic  troubles. 

4.  Contraction. — This  is  only  likely  to  occur  wlien,  in  cutting  away 

*  The  '•  white  line  "  of  Mr.  Hilton  (Rest  and  Pain,  p  289,  Fig«.  51  and  52 >. 

f  So  as  to  diiDinish  the  haemorrhage,  which  would  otherwise  be  free  at  this  stage. 
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piles,  especially  external  ones,  the  junction  of  skin  nnd  mucous  mvntr 
brane  is  trenched  upon. 

FISSURE  *-ULOER. 

The  operative  trcntmont  of  tliese  is  so  simple  and  so  eminent] 
successful,  that  it  should  l.>o  resorted  to  early  in  these  cjises. 

Operation  by  Incision. — The  preparatory  treutmeat  and  tji«. 
position  of  the  patient  are  the  sanie  as  those  already  given.  The 
division  of  the  ulcer  may  be  performed  in  one  or  two  ways — '<f\  Frora 
without.     (/>)  From  within  the  rectum. 

(u)  From  ivithout. — Here  the  ulcer  hein^j  fully  exposed  wjtli  «s|K.ru- 
lum — and  the  one  which  hcnrs  Mr.  Hilton's  name,  with  a  movslile 
valve,  will  be  found  the  Ix^at- — a  small  sharp-pointed  bistoury  i| 
inserted  a  little  beneath  the  base  of  the  ulcer,  and  itfi  point  nuide  W 
protrude  in  the  bowel  above  it;  the  part**  are  then  dividt-d  fwia 
without  inwards  through  the  centre  of  the  ulcer. 

(h)  From  uUhin. — Here  the  ulcer  being  also  exposed,  eilher  bjr 
stretching  the  parts  with  two  fingers  or  with  a  speculum,  &  straight 
blunt-pointed  liistoury  is  drawn  across  the  whole  of  the  sore,  liirouKh 
its  centre. t  Mr.  CurlingJ  has  drawn  attention  to  an  important  point 
here,  and  that  is,  that  the  fibres  of  the  muscle  at  the  extremity  "ftli" 
ulcer  near  the  verge  of  the  anus  should  be  divided  rather  morr  fwly 
than  those  above,  so  as  U)  avoid  any  ii<l'.;;«'  or  shelf  on  wbitli  tin-  (jbcb* 
would  lodge. 

TliL-re  in  usually  no  biemorrliape  to  speak  ol',  and  the  whciU- oi 
tifiu  is  su   siinplf  that  it  may  be  performed   after  an  injwtion  ff 
cocaine,  or  with  nitrous  oxide  gas,  unless  anything  else — f.y.,  attenli™ 
to  piles — is  required.     I  prefer,  however,   to  operate  witlj  ellier  ^ 
chloroform. 

Of  the  two  niethiKls,  I  generally  make  use  of  the  first,  folli'^iw 
Mr.  Hilton.  I  con.sider  it  the  more  certiun,  nnd  have  never  known 
of  anytliiug  like  incontinence  in  the  nine  cases  in  which  I  havcusKl 
it.  The  fiieconfl  is  rather  the  slighter  operation,  and  also  gives  pxid 
results. 

The  position  of  these  usually  clul>-shaped  ulcers  is  poatcriot.  U 
one  is  met  with  anteriorly  in  a  woman,  it  would  be  wiser  to  try  t''* 
application  of  acids,  or  the  actual  cautery.     See  foot-note,  p.  8*20. 

The  surgeon  must  be  careful,  when  examining  into  the  aniouul'« 
repair  a  week  or  two  later,  not  to  do  any  damage  with  a  spcculoio. 

*  This  condition,  often  culled  n  li**iit^,  nenrly  alwiivb  amounis  loan  ulwr'hwil"] 
cjircrnlly  examined  and  the  |iiirls  iinl'iihled. 

t  Mr  Cri|i|>x  (i>i«.  uj Rf&tum  nnd  Anu»,  p.  170)  My*i,  ''mxu  io  divide  about*  1^1 
of  the  fibres*  of  iJie  exierniil  spliini-ier." 

I  Dit.  of  the  Reelum,  p.  1*2. 
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Operation  by  Dilatation  of  the  Sphincter.— This  is  xiot  only 
rough  but  uncertain,  and  should  not  be  employed. 

PROLAPSUS. 

Indications. — Failure  of  previous  treatment.  Large  size  and  long 
duration  of  prolapsus.  Altered  condition  of  the  mucous  membrane — 
viz.,  thickening  or  ulcers,  the  latter  giviog  rise  to  hajmarxhage.  Incon- 
tinence of  faeces,  especially  when  fluid,  or  of  flatus. 

Operations. 

Acid  .—Cautery, —Excision. 

1.  Acid, — Of  these  L  prefer  the  acid  nitrate  of  imercury.  This 
method  is  especially  applicable  to  the  obstinate  cases  of  prolapsus  in 
children,  where  the  bowel  is  constantly  down.  Though,  if  the  appli- 
cation is  made  properly,  only  a  sensation  of  burning  is  complained  of, 
an  antesthetic  should  jUways  be  given,  Tlie  patient  being  in  the 
lithotomy  position  or  on  one  side,  the  prolapsus  is  carefully  dried  of 
all  mucus,  and  the  surgeon  rubs  in  the  acid  with  the  aid  of  a  glass 
rod  or  pointed  pieces  of  wood,  the  adjacent  skin  being  protected  with 
vaseline. 

Care  must  be  taken  not  to  rub  in  the  acid  too  long  or  too  vigorously, 
for,  if  the  inflammatory  i»rocess  set  up  affects  deeply  the  submucous 
tissue,  a  most  troublesome  stricture  may  readily  result. 

It  is  well  to  warn  the  patients  that  a  second  application  may  be 
required  in  severe  cases. 

The  after-treatment  is  that  given  below. 

2.  Cautery. — In  severer  cases,  or  where  the  acid  has  failed,  the 
following  will  be  found  efficient  The  position  of  the  patient  is  the 
same  as  that  above  given  but  it  is  best  to  apply  the  cautery  to  the 
bowel  in  situ,  though  this  may  be  used  when  the  bowel  is  prolapsed. 

Thus,  the  patient  being  in  lithotomy  position,  and  a  duckbill- 
speculum  introduced  and  held  in  contact  with  the  anterior  wall  of  the 
rectum,  the  blade  of  a  thernio-cautery  is  drawn  edgeways  along  the 
lower  three  or  four  inches  of  the  opposite  surface  of  the  gut.  The 
speculum  being  shifted,  the  anterior  and  lateral  aspects  are  similarly 
treated  in  severe  cases. 

Care  must  be  taken  not  to  go  through  the  mucous  membrane,  or 
septic  mischief  and  sloughing  may  be  set  up  in  the  cellular  tissue 
beneath. 

8.  Excision. — In  severe  cases,  in  adults,  when  other  methods  have 
failed,  this  method  should  be  resorted  to,  but  even  with  the  improve- 
ments of  the  present  day  there  must  always  be  a  difficulty  in  keeping 
wounds  here  aseptic. 

The  patient  being  in  lithotomy  position,  the  prolapsus  reduced,  and 
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the  part?  exposed  by  a  duckbill-speculum,  two  or  more  ellipticall 
pieces  of  nuicous  membrane  are  removed  by  pinching  them  apvithj 
a  vulsellum-forr-eps  und  cuttinj;  them  away  with  a  very  sharp  scalficl] 
or  soiasoi'8.  Any  blei'dinji  vessels  arc  then  tied  witli  chroiuic  j;ul,and'| 
the  edges  of  the"wound  united  with  horsehair  or  fishinj^-gut  sututt*,*] 
horsehair  drain  being  inserted  first  Iodoform  is  then  carefully  duslnij 
on,  and  the  [larts  smeared  with  an  ointment  of  the  same. 

The  insertion  of  sutures  has  the  advantage  of  preventing  h»Pinn>] 
rhftge,  and  hastening  the  cure.    The  dissadvantajre  is  that  an  amestheticj 
will  i)robably  be  required  for  their  removal.     Especial  care  will  lie 
needed  now  not  to  bn?nk  down  the  union  with  the  speculum.   Tliei 
wounds  must  be  well  wnshed  daily  with  a.  small  Higgenson's  syringe  j 

After-Treatment.— After  any  operati<»n  for  prolapsus,  the  patient  I 
must  rest  for  tliree  weeks  on  the  sofa  to  allow  of  firm  con»oliilatioo 
and  cicatrization  taking  place.     Light  diet — mainly,  milk — shimldl»ej 
allowed  at  first,  and  the  bowels  should  only  be  allowed  toacuverrJ 
three  days,  and,  if  possible,  while  the  jxitient  is  on  hi?  eidc. 

EXCISION  OF  THE  RECTUM. 

Indications.    .Suitable  cases. 

1.  Malignant  di-^easc  of  anus — <■.//.,  iwpillomata,  or  old  condylomula 
becoming  epitheliomatou8,or  epithelioniuoriginating  in  some  negled<*il 
fistula. 

2.  Malignant  disease  of  rectum. — The  extent  and  fixity  of  tlii?  wust ! 
be  most  carefully  investigated.     If  lindted  to  the  posterior  wall  of  tk  | 
rectum  even  4  or  4i  inches  of  bowel  may  be  removed.     If  ihc  diw'*-*'' 
have  attacked  the  sidt-s  or  the  circumference,  three  inches  in  the  niak 
but  less  than  this  in  the  female,  may  be  removed  as  long  as  the  twwcl 
i«  fairly  mova  I  pie  on  subjacent  parts.     This  point,  especially  in  ih" 
male,  i.s  rather  diHicult  to  decide,  as  even  a  normal  rectum  is  clowl)' 
connected  io  the  j>rostate  and  urethra  and  base  of  the  bladder.   Mr. 
Cvin]i»*  {Dix.  of  Rf.rlain  and  AiiKu)  th\n\is  that  though  the  htiwd '" 
contact  with  tlu'  prostalt;  may  be  dit^eascd,  it  is  a  long  while  hefowl^* 
prostate  itself  becomr^s  infected  ;  in  women, on  the  contrary,  wbrii ll"* 
disease  is  on  the  anterior  j)art  of  the  bowel,  the  vagina  un<]  uleru*] 
quickly  become  implicated. 

Mr.  Allinglmm  {Intern.  E/tcycl.  of  Sttrif.,  vol.  yj.  p.  122),  from  »*| 


*  This  surgeon,  wlm  hiu  hiid  large  experience  of  tliis  operntioti,  write*:  ''li'wwl 
In  remember  in   the  feiiiitle  Imw  near  to  the   |>erineiitn  ilie   perit/mexl  meflirw^j 
liescendti,  it  l)eii)g  tuiith  lUnre  commonly  n(  a  shorter  ilistanee  thuti  3  inches  iliinf 
diatance  in  exee««!«  t>{  that  ineoBtireiuent.     In  the  male   however,  Si  |ju  4  inchc*  &<■ 
the  aims  is  the  common  site  fur  ilie  reOection  of  tlie  peritoneal  memhmne. 
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experience  of  thirty -six  cases,*  considers  that  "  extirpation  of  the 
rectum  may  be  undertaken  in  any  form  of  cancer  which  does  not 
necessitate  the  removal  of  more  than  4}  or  5  inches  in  the  male,  and 
about  1  inch  less  in  the  female." 

Most  surgeons  will,  however,  not  care  to  remove  more  than  3  inches 
of  the  bowel,  as  beyond  this  limit  the  risks  increase  rapidly.  It  is  not 
only  that  the  limit  of  the  peritoneum  varies  normally,  but  further,  it 
can  never  be  tol^  how  far  the  carcinoma  has  drawn  this  downwards. 
The  risk  of  opening  the  peritoneum  is  referred  to  below. 

After  all,  measurements  are  of  small  service  here.  The  chief  points 
are — [1)  Can  the  finger  be  got  well  above  the  disease  without  feeling 
any  scattered  nodules  here?  (2)  Is  the  disease  movable  on  adjacent 
parts? 

3.  There  must  be  no  enlargement  of  ftver,  or  pelvic  or  inguinal 
glands. 

4.  The  patient's  general  condition  must  be  sufficiently  good  to  meet 
the  calls  of  what  may  be  a  very  severe  operation. 

Comparison  between  Excision  of  the  Rectum  and  Co- 
lotomy. — The  chief  points  calling  for  attention  are— (i)  The  mortality 
of  the  operation,  (ii)  The  duration  of  life  after  it.  (iii)  The  amount 
of  comfort  given  by  it. 

(i)  The  Mortality  of  the  Operation. — In  instituting  a  comparison  on 
these  heads  between  colotomy  and  excision  of  the  rectum  it  must,  I 
think,  always  be  remembered  that  in  one  respect  the  latter  operation 
is  never  performed  under  those  unfavorable  conditions  of  obstruction 
which,  owing  to  the  operation  being  often  deferred  till  too  late,  render 
the  mortality  of  colotomy  such  a  high  one.  Turning  to  the  mortality 
of  excision  by  itself  witliout  con)parison  with  any  other  operation,  we 
find  that  Mr.  Butlin,t  who  has  collected  one  hundred  cases  from 
various  sources,  gives  a  mortality  of  3o.  This  death-rate  of  one-third 
he  regards  as  far  too  high,  and  as  capable  of  reduction  by  one-half^  or 
even  more,  by  attention  to  antiseptic  details  and  also  by  abandoning 
the  practice  of  drawing  down  and  suturing  the  cut  bowel,  a  practice 

*  Of  3tf  cases  operated  on  since  1874,  Mr.  Allingham  has  been  able  to  trace  2t>.  Of 
these— 

1  died  about  4  years  after  the  operation. 

I     t<         ''3     "  "  *' 

OK  "2     "  "  " 

5    "    over  18  months    "  " 

7     "    about  1  year  "  " 

5    "     from  the  direct  consequences  of  the  operation. 

5  are  known  to  be  still  alive, 
t  Oper.  Surg.  Malig.  Di».,  p.  241. 
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which,  has  been  largely  followed  at  Meiina,  and  which,  by  causing 
retro-peritoneal  suiipuration,  has  greatly  increuaed  the  mortality. 
While  Mr.  Butlin's  criticisiw  ip,  no  doubt,  a  sound  one,  I  venture  t«i 
tliink  that  unother  point  hns  been  overlooked  which  will  prevent  any 
real  reduction  in  the  death-rate  of  excision.  In  this.asin  every  other 
ni>vcl  and  inipurtunt  ojK'ration,  a  kir^'e  number  of  unsuccessful  cases 
will  reniaiu  uii.pubIJ.slK'dy  while  every  (suctesijful  ease  is  reported  at 
once. 

(ii)  DutnLion  of  L\fe^ — With  regard  to  this  point.  I  think  a  larger 
number  of  cases  ^vill  show  that  if  the  surgeo^n  decides  to  advise,  and 
the  patient  is  willing  to  run  tbe  risk  of,  the  more  serious  operation,  the 
prolongation  of  life  will  be  greater  here  thauaft^r  colotomy.  Excision 
of  the  rectum,  if  it  does  not  extirpate  the  disease  completely,  may  Ji» 
si>  locally,  leadinj^  to  a  more  UKTcifuJ  death  liy  \isceral  deports. 
Again,  e.xcision  of  the  rectum,  if  only  temporarily  successful  locally, 
and  recur rinjr,  may  be  repeated  if  tlie  recurrence  is  detected  early.smi 
it  may  nlsu  be  supplemented  by  colotomy,  each  of  these  irvt-h  opvm- 
tioUB  giving  addition  of  life  in  properly  selected  cases.  I  tbink  thai 
the  above  is  borue  out  by  tlie  results  of  the  statistics  wliich  we  have. 
It  is  rare  for  patients  after  colotomy  for  carciiwjma  to  sun"ivf  tmire 
than  one  year  aud  a  half.  Making  dvie  allowance  for  the  ."»dvaiic(ti 
date  at  which  cases  of  rectal  cancer  too  often  come  under  treattneDt, 
for  the  fact  tbat  excision  will  usually  be  i>erformed  in  selected  citfw, 
and  tbat  thus  colotomy  will  l>e  reserved  for  tliose  less  favorable,  I  thint 
the  publisljed  cases  of  excision,  show  a  great^er  prolongation  of  W<'- 
Mr.  C-iipps  speaks  of  six  cases  known  to  have  been  well  at  pcrio<I*i»^ 
two  to  four  years  after  the  excision,  one  of  these  showing  the  valued 
a  second  operation.  Mr.  AUingham's  cases  (p.  829)  show  that  in  f">0'' 
death  took  pla«e  over  two  years  after  the  operation,  and  that  ninesor- 
Tived  over  eighteen  months.  Mr.  Butlin  quotes  two  eases  of  Fischers 
claimed  as  complete  cures,  one  of  six  years'  duration,  the  otherof  ibw 
years  and  ten  months. 

(ill)  Amount   of  Comfort  Afforded. — After  this  operation,  as  aft*'" 
excision  of  the  larynx,  a  distinction  must  be  drawn  lK?tween  uicr? 
survival  and  what  dcswrves  tbe  name  of  recovery.     Tbe  auiouut uf 
comfort  enjoyed,  by  the  patient  will  depend  on — (1)  The  amount  <« 
contraction  that  tjikes  place.    (2)  How  far  he  ha«  contnil  over  hw 
luotious.     Where  the   whole  circumference  of  the  bowel   has  Ix*^ 
removed,  a  matter  referre<l  to  below  (p.  833j,  it  is  obvious  th«t  ilifi*  I 
must  be  a  great  risk  of  contraction  in  the  scar-tissue  which  rr|ila<*«J 
tlie  mucous  membrane.     Tins  tendency  will  be  most  marked  in  tliH 
lower  inch  or  two,  for  Mr.  Cripp.s  finds  that  the  severed  end  "t  tli*| 
bowel  is  drawn  considerably  downwards  during  the  process  of  healing 
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This  renders  it  easier  for  the  pationts  to  pass  a  hougie  from  time  to 
time,  tlie  need  of  which  iiiui-t  ho  iirntly  imjireseed  upnn  them. 
Another  means  of  securing  the  patency  of  tlie  bowel  is  by  wearing  a 
vulcanite  tube,  as  reoommende<l  by  Mr.  Allinj^hani.  These  are  3  or  4 
inches  long,  with  one  emt  conical,  and  with  the  other  ending  in  a 
broadisli  flange  to  prevent  its  slipping  into  the  bowel,  and  also  to 
eiiahk-  it  to  he  stitched  to  a  bandage  which  kee]i8  it  in  phicc.  Patients 
begin  to  wear  it  about  a  fortnight  after  the  operation,  and,  save  for 
taking  it  out  when  the  bowels  act,  rt'tain  it  constJintly  for  some  months, 

I  some  having  to  wear  it  for  the  rest  of  their  lives. 
As  to  the  power  of 'retiuning  farces,  incontinence  is  always  present 
at  first,  >)Ut  control  is  usually  regained  after  a  time.  Mr.  Cripps  (loc. 
9Upra  cit.)  states  tliat  incontinence  was  pretjent  in  only  seven  out  of 
thirty-six  cnses  which  Jie  collected.  As  he  points  out,  the  lost  few 
inches  of  the  rectum  are  em]ity  in  health  during  the  greater  part  of 
the  day,  f^eces  being  only  occasionally  brouglit  into  contact  with  the 

I  sphincter  either  by  diarrhcea,  or  by  straining  of  the  abdominal  mus- 
cles. As  therefore  tlie  nortnal  condition  of  the  last  few  inches  is.  dur- 
ing health,  one  of  enii>tinef»s,  a  narrow,  long,  valvedike  cliink  may  bo 
found  efticient  after  o[R'riition,  espcciitUy  if  tortuous. 
Operation  of  Excision  of  Rectum  in  its  Entire  Circumfer- 
ence.— Tlie  bowels  being  well  emptied  by  mild  purgatives  and  an 
ft  enema,*  tlie  patient,  under  tlie  influence  of  ether,  is  placed  in  lilh- 

■  otomy  position,  and  the  surgeon  nipidty  makes  an  oval  incision  into 

■  both  ischio-rectal  fosste,  around  the  bowel,  then  prolonging  tliis  oval 
backwards  so  an  to  reach  the  coccyx. 

•  This  backward  prolongation  is  much  needed  in  order  to  give  addi- 
tional room  for  meeting  hwmorrhage.t  and  for  pwviding  drainage 
later  on.  The  fingers,  aided  if  needful  by  the  knife  or  blunt  dissector, 
separate  the  bowel  at  tiic  sides  and  posteriorly  as  high  as  the  levator 

■  aai ;   the  haimorrhage  in  this  stage  is  usually  not  severe,  and  can 
H  be  readily  arrested  by  pressure-forceps,  or  sponges  pushed  into  the 

B  •  Mr.  Barker  (jl/an.  of  Surg.  Oper,,  y.  'iVS)  reoommemiH,  in  addition  to  co|>ioiis  eiie- 
tusta  on  the  mumiiig,  tin  eiifnia  of  brandy  beture  the  opunition,  asn  ^ncnil  stimolanl 
And  an  antiM-ptif. 

»t  If  ihiK  indgjon  han  lo  be  carried  fi.-<  Ui^U  ii]>  n»  'A  ur  4  ini:iief<,  the  l!femorrli;ii;e  will 
l»e  free,  as  the  aiiperinr  liiciiiorrliijidiil  nrtery  liere  diviiles  into  lwr>  terminal  bninchcs. 
The  free  inciifioi),  well  ii[.t«i)ei]  out  willi  retrucloPH,  will  lulndt  uf  eiuiiy  deatiiig  witJi 
_^  thi.H  veH»«i.  Another  luetiiod  in  lo  begin  by  a  free  poHtertor  incision,  mnde  by  ^iiid- 
H  ing  a  curved  sharp  bi^itonry  well  above  the  dittenxe  in  the  [loslerior  wnll,  bringing  out 
the  point  at  the  tip  of  the  coccyx,  and  (hen  cutting  all  the  intervening  iissiie?«  into  tlie 
bowel.  This  exposes  well  the  limitH  of  the  growth.  If  the  tint  ruethiKi  i<i  ni.-ide  n^e 
of,  the  bowel  ta»al  be  liiid  open  Kubseiiiieiilly,  lu  investigate  the  opper  limits  of  the 
dibeaae. 


832 


OPERATIONS  OX   THE   ABIiOME.V. 


incision.    The  separation  of  the  bowd  in  front  vuricfi  with  l]i<;.*eii«f 
the  patient.     In  the  male  a  full-sized  metal  sound  being  pnsstd  inioi 
the  bladder  *  the  surgeon  ciirefully  disHects  away,  partly  vrilli  hi»J 
finger  and  partly  with  scissors,  between  the  bowel  and  uretlirn  juid 
prostate.    These  parts  are  naturally  adherent,  and  this  dissection  must 
be  carefully  conducted  as  any  opening  into  the  bladder  or  un;llir»] 
will  much  increase  the  shock.     In  the  case  of  a  woman  the  surgcoti'M 
left  index,  or  the  finger  of  an  as.-i8tjmt  in  the  vagina,  will  give  ihfi' 
best  warning  of  liis  knife  or  scissors  getting  too  near  the  vaginal 
mucous  membrane.t     If  this  be  encroached  ujwm  it  must  be  removpdl 
wilhuut  hi'sitation,  in  the  Iiope  tliat  the  cloiica  thus   formed  will  b*] 
much  diminished  by  contraction, or  that  it  may  be  closed  tfuW] 
quently.    If  the  disease  has  extended  up  the  rocto-vaglnal  septun 
the  peritoneum  must  be  looked  out  for,  and  the  greatest  care  taken 
not  to  open  this  cavity  at  the  upper   part  of  the  dissection.    Tin- 
levator  ani  being  carefully  cut  through,  the  rectum,  now  &cparat«^i 
everywhere  save  above,  is  dragged  down  by  an  assistant  or  by  thcj 
operator  with  his  left  hand.     While  this  tension  is  kept  up,  the  sur- 
geon with  his  finger,  aided  by  scisj^ors,  frees  the  bowel  sutRcic'itly 
above  the  disease  to  admit  of  drawing  it  safely.     Frequent  exainiiia-j 
tion  of  the  interior  of  the  bowel  should  be  made  at  this  stage  Ui  tell  [ 
when  the  ui}[>er  limit  of  the  disease  has  been  reached. 

Wlicn  the  bowel  has  been  safely  isolated  above  the  disease  it  must  j 
be  divided  either  with  the  wire  loop  o(  an  ^crasear,  as  recominendwlj 
by  Mr.  (Vjpps,  or  by  scissors.  WTien  the  patient  is  in  gtMtd  oonditii'n,] 
where  little  blood  has  been  lost,  and  where  the  operation  has  notl***"! 
much  prolonged,  division  by  scissors  is  to  be  recommended,  a*  thc«* 
give  n  much  clenncr-cut  surface,  and  one  therefore  less  Vrnhh-  In  tilniip>.  i 
and  tliey  furthermore  avoid  the  risk  which  is  inseparable  froiutlicUM 
of  the  ^craseur — viz.,  its  gradually  encroaching,  as  it  is  tight«n«l,j 
more  and  more  closely  upon  the  diseased  area. 

If  the  surgeon  is  unprovided  with  an  tcrascur  he  may  divide  Ibe 
rectum  with  a  Paquelin's  cautery.     But,  as  remarked  by  Mr.  <-rii'fi«i 
the  use  of  any  form  of  cautery  during  the  operation  makes  it  «*' ' 
ceedingly  difficult  to  distinguish  between  the  hard  noiluh-s  of  bniiit| 
tissue  and  portions  of  the  disease  left  behind. 

The  bowel  having  been  removed,  all  bleeding-poinUs  are  nio*t  fi"*' 
fully  looked  for,  and  the  wound  is  thoroughly  tlusted  over  with  ioJ'^ 


*  Prof.  Madeoti  (loc  nupra  eit.)  ndvi»««  ttinl,  if  the  diaeas«  '\»  low  down,  il  iw** 
little  wht'tlior  ihe  bladder  is  futi  or  einplv  ;  if  a  higher  |Kirtion  hju»  lo  lie  dcrtll  «•"''" 
DupiiytriT)  Hhuweil,  tlw  tirioe  Hlmtild  he  retniiied,  so  itc  to  ntitie  lh«  recto- vetimlpo*"*'! 

f  Sulwetjuent  aLoughin({  h«re  isnol  unlikeiv. 


EXCISION   OF  THE   RECTUM. 


833 


lomi,  painted  over  witli  this  antiseptic  niul  ether  *  and  lightly  plugged 
with  strips  of  aseptic  gaiizcf 

If  the  peritoneum  hus  been  opened,  either  a  drainage-tuhe  packed 

^around  witii  gauze,  or  a  t^vnipon  of  gauae,  must  he  made  use  of, 

B     Mr.  Cripps  considers  that  any  attempt  U)  bring  down  the  edges  of 

Bthe  cut  rectum  and  to  stitch  tiiein  in  situ  around  the  anus  is  perfectly 

BlitH;le88,  ap  the  fiutures  are  ciTlain  to  cut  tlieir  way  out,  and  harmful, 

Baft  likely  to  prevent  the  escape  of  discharges.     As  this  runs  the  very 

Serious  risk  of  sejtlicieinia,  tlie  ndvantiiges  which  suturing  the  bowel 

would  give,  if  it  were  safe,  of  preventing  subsequent  contraction,  must 

be  put  aside. 

Question  of  Partial  Removal.— If  any  of  the  mucous  mem- 
brane, Lven  a  uktc  t<trii),  can  be  -"j/Wy  It-ft,  the  amount  of  subjit'cjuent 
contraction  will  be  le!?.s,  but  here,  a.s  in  all  other  openitions  for  nialig- 

tuant  disease,  every  consideration  must  give  way  to  the  chief  object, 
that  of  extirpating  the  growth. 
Partial  i>penitions  slioidd  l>e  reserved  only  for  cases  where  the  dis- 
eaee  is  very  localized  in  amount,  and  «dmit9  of  extirpation,  together 
with  a  very  wide  margin  of  bowel.  Where  the  di,seaee  iniplicatea 
one-half  of  the  bowel,  even   if  apparently  not  dis:<eininated  in    the 

Insuccius  iiieud)rane,  the  whole  <-ircntuference  should  be  removed.  Mr. 
Allinghain  thus  condemns  partial  operationy:  "The  partial  removal 
of  the  circumference  of  the  bdWfl  is,  in  my  opinion,  most  unsjitis- 
fiictory.  In  aJl  the  eases'  in  which  I  have  removed  only  part  of  the 
wall,  there  has  been  cither  a  return  of  the  disease  in  the  rectum,  or  in 
ihe  glands  in  the  groiri,  or  in  some  interntil  organ,  mostly  tfie  liver." 
If  tl»e  surgeon  decide  on  a  [uirtial  ojieratitm,  he  must  be  pri'])»red 
for  some  increased  dilhculty,  owing  to  the  diminished  room  for  work- 

»ing,  and  meeting  the  hteujorrhage.  Perhaps  only  one  seinilumir  inci- 
sion around  the  anue  will  be  re<iuired.  Mr.  Cripjvs  thus  advises  the 
use  of  the  eeraseur:  "  A  strong,  blunt-pointed,  slightly  curved  needle, 
4  inches  in  length>  armed  with  strong  string,  is  then  thrust  in  at  the 
upper  angle  of  the  curved  latend  incision,  at  a  point  opposite  the 

(posterior  preliminary  incisirm,  or  further  round  if  the  disease  has 
encroaciied  at  all  on  the  anterior  wall.  The  needle  is  madt-  to  traverse 
the  tissues  external  to  the  muscular  coat  of  the  bowel  to  a  suflicient 
height,  and  the  point,  guided  by  the  finger  in  the  rectum,  is  thrust 
through  the  coats  into  the  cavity  of  the  bowel.  The  loop  of  string 
thus  passed  through  is  seized  and  drawn  out  at  the  anus,  while  the 

*  Throughout  die  op«rtitioii  llie  wound  sliould  l>e  well  nynuK^nl  wiili  a  suluilon  of 
roerciiry  jiercliloride  (t  in  2000),  TIiih  nIiouUI  be  used  liot,  iT  iliere  in  troiitile»t>nie 
oozing. 

t  If  it  IK  neoe<tuiry  to  <io  (IiIh  firmly,  tlte  |iti]gn  slutiiUI  be  rcmovetl,  by  soaicing,  ai 
•oiw  as  |KMaible,  in  order  to  allow  of  ettcape  of  d isctiarges. 
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needle  is  withdmwn  through  the  hule  at  which  it  entered.  By  tntiins 
of  this  loop  one  end  of  an  6craseur  wire  is  drawn  buck  into  the  bowel  j 
and  out  min'm  at  the  puncture  nuide  l>y  the  needle.  This,  togdlicrl 
with  the  other  enil  of  the  wire  wliich  liaug*  out  of  tlie  rectum,  arc  tixi'l 
to  the  ^raseur,  and  the  intervening  tiesues  cut  through.  The  strip 
of  bowel  between  the  posterior  incision  and  the  one  ju.^l  uuwle  by  the 
i^'craseur  can  now  he  separateil  by  the  (inger  frt>in  itij  hiternl  euimec- 
tions,  the  separation,  of  cours>e,  conimencing  from  the  sentiiuruir  in- 
cision round  the  anus.  In  this  way  the  rectunjrular  flap  of  bowel  in 
whicli  the  disease  is  situatetl  is  detached  from  the  surrounding cuUMC- 
tions,  except  at  its  upper  margin.  It  is  then  drawn  down  and  cut  off 
by  the  ^-crnseur  or  scissors.  It  can  be  readily  understood  liow  tlie 
steps  of  this  operation  must  depend  upon  the  portion  of  bowel  in 
which  the  disease  is  situated.  If  it  be  in  tlie  middle  line  bchin<l.  the 
disease,  or  a  portion  of  it,  will  probably-  have  been  split  by  the  lirsl 
incision,  in  which  case  a  strip  cf  bowel  must  be  removed  on  eitljer 
side;  or  again,  if  it  be  un  the  anterior  wall,  the  t^raseur  wire  will 
have  to  be  twice  pa.ssed  by  the  thread  and  needle,  once  in  eathw'i^ 
of  the  disease,  or  instead  of  the  ^craseur  all  the  cutting  can  be«lone 
with  scissors  if  preferred." 

After-treatment.— Tiie  chief  points  here  are  to  keep  the  wound 
Bweet  by  frequent  syringing  with  dilute  mercury  i>erchloride  Bolutkm^ 
ur  r<nidy'8  lluid,  and  the  insufflation  of  iodoform.  The  cathelir will 
probably  be  required,  and  a  mild  aperient  may  be  given  akml  JJ'C 
sixth  day,  if  needed.  The  finger  should  be  occasionally  pa*oJ  «''t^ 
the  utinopt  gentleness,  and  after  a  week  or  ten  <lay8,  a  tallow  riiDal^ 
succeeded  later  by  n  bougie. 

Causes  of  Trouble  and  Failure  after  Excision  of  ttfl 
Rectum. 

1.  Sliifck. 

2.  Hrt'nKirrhage.  Thi.s  will  rarely  be  difltcult  to  deal  with  «1  ih^' 
time,  or  met  with  later,  if  the  surgeon  has  plenty  of  Spencer  W'fUf* 
forceps,  good  assistants,  and  if  he  does  the  operation  steadily,  coo* 
trolling  each  vessel  as  niet  with.*  Thi.-*,  aided  by  hot  injfclioWl'' 
83rJ)  and  firm  sponge  pressure,  will  usually  prevent  any  s<•^'"'^*'^ 
haemorrhage.  If  this  should  occur,  Prof.  Maeleod's  advice  shooM  «* 
fitllowed  — viz.,  to  pass  a  large  tube  into  the  bowel  for  U»e  esciT' "^ 
flatus,  etc.,  and  to  ]>ack  carbolized  sjion^es,  or  strips  of  uaui*.  fif™')^ 
ruuiid  ihi.-!. 

3.  Suppuration.     Cellulitis  and  other  seiUic  troubles. 


*  Mr.  Cripp  ha*  f.howii  lEial,  ns  mont  of  the  ble«1ing  conies  frtuu  veJtteU  xitmupl  '<> 
the  walls  of  ihe  rei'liim,  Hntgning  down  the  lH>wel  with  u  firm  gni-«]i  irill  »*  »'! 
I^renlly  facilitate  llio  opcrution,  but  ulsn  prevent  h(rm«rrhi>($«. 
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4.  Peritonitis. 

5.  Exiiuustion. 

6.  Rfc'urreuce. 

IMPERFORATE  ANUS.-ATRESIA  ANI.-IMPERFECTTLY 
DEVELOPED  RECTUM  ^  Figs.  Vil-Wi). 

A  surgeon,  when  called  npon  to  explore  these  cases,  will  do  well  to 
[bear  in  mind  the  following  natural  suul  ])r!ietical  classification,  because 
on  this  depends  hia  treatment: 
Two  Main   Varkt'u's : 

A.  Cases  in  winch  no  normal  anus  exists — Imprrforate  Anu.n. 

B.  Cases  in  which  a  normal  anus  exists,  but  the  gut  is  ohstrueted 
higher  up,  or  umlevelnjicd — Imjnrjoruk  Rcdum. 

A.  Imjtfrjoriik  Antm. 

1.  Anus  partially  closed — (a)  by  adhesinns  of  cpithelinl  surfaces,  as 
[occasionally  hajipens  in  the  laViia  of  a  female  infant;  (6)  by  a  mem- 
it>rane. 

2.  Anus  comjdetely  cloaed,  but  only  by  a  membrane. 

3.  Anus  completely  closed  by  a  membrane,  but  a  fistula  exists — (a) 
m  the  surface  of  the  body  {e.ff.,  the  rapli6  of  the  scrotum);  (A)  into 


Fig.  137.* 


Fio.  188. 


Fir,.  139. 


Aniuatnenl.  Rrotiunnpen- 
IiiK  l>y  llAtiitA.  clo««  to  urethra. 
(Kuabton  I'arker.) 


Anus  alMH-'Ut.  Rectum  coni- 
rounkAtlnK  with  vitglim. 
(KusUton  Parker.) 


Anil*  vtxlhig  ill  L-u1-(le-»r. 
Keclura  o|)MtiiiB  iiilo  urt'tlim 
fur  iMck,  A  coKis  for  Uttrtu 
ui>i:mtliiii.    (Hushtim  I'arkw.) 


I 


the  vagina,  Fig.  138;  (t)  into  the  urethra  or  bladder,  Figs.  137,  130, 
143. 

4.  Anus  imperforate  and  the  rectum  deficient  as  well. 

B.  Anus  in  naturid  po-sition,  but  the  rectum  is  deficient* — (a)  the 

•  Tliis,  nrid  live  iiexl  six  fit'iirt''*.  "re  tiiken  (wiili  o  few  altcnttionH)  from  an  article 
by  Mr.  HiisltliHi  I'Hrker  {Ltvn-}<f)nl  Mril.  Chron.,  July,  l.SS.'^). 

t  Ah  Mr.  Hnlnierv  hitn  hhnwri,  these  cii-t-N  are  iiiiportniit,  iw  they  are  linble  to  be 
overluoked  till  cunsiderabJe  diatensii>n  ium  inken  (Jace. 
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rectum  is  deficient  for  a  short  distance,  only,  nnd  separated  from  the 
anus  by  a  cul-de-eac,  Fig.  141;  {b)  the  rectum  is  deficient  for  a  loDg ' 
distnnce,  or  entirely,  Fig,  142. 

Treatment- 

A.  Those  in  which  no  natural  anue  exists. 

1  and  2.  If  tlic  ntresiii  be  due  to  epithelial  adhesions,  or  tu  a  fflZ 
or  less  complete  membrane,  the  former  should  be  broken  dn\Tn  and 
the  latter  snipped  away  with  scissors,  and  the  opening  kept  patent  k>)' 
a  small  piece  of  oiled  lint,  the  nurse's  little  finger  beinfj  intrwiuced 
twice  daily. 

3.  If  the  anus  be  imperforate,  and  a  fistula  open  (a)  on  the  surface  of 
the  body,  (/>)  into  the  vagina,  or  (c)  urethra. 

(n)  A  ]>Tobe  is  passed  from  the  skin-fistula  (e.g.,  in  the  ftcrotuin) 
towards  the  proper  anal  site  ;  it  is  then  cut  down  upon  and  the  open- 
ing established  in  the  jiroper  position. 

(&)  If  the  fistula  open  into  tlie  vagina,  the  treatment  will  vary 
somewlial  with  the  urgency  of  the  case,  the  size  of  the  opening,  and 
the  age  of  the  child. 

Thus,  if  the  opening  be  very  small  and  the  retention  urgent,  ft  silvw 
director  should  lie  passed  through  the  vaginal  fistula  back  tit  ihe 
pro[)er  site  of  the  luius,  and  there  cut  down  upon.  If  t!»e  liowei  u 
within  reacli,  it  Hhould  be  drawn  down  and  stitched  in  gilu.  The 
orifice  should  be  kept  patent.* 

If,  owing  to  the  size  of  the  vaginal  fistula,  there  is  not  much  rfUn- 
tion,  and  especially  if  the  child  be  not  very  young,  the  foUowin^.' 
operation  may  be  [lerformed,  atTter  the  method  of  S.  Rizzoli  (quoted 
by  Mr.  Holme.H,  St/.s(.  of  .S'hjv/.,  vol.  iii.  f».  788):  An  incision  ia  m»dc 
from  the  vulva  to  the  coccyx  in  the  middle  line,  the  rectum  found  Kv 
most  careful  dissection,  separated  from  the  vagina,  and  tlten  brouzht 
down  and  fixed  in  its  natural  position.  To  aid  in  finding  the  rcctuiu, 
a  probe  will  be  passed  from  the  fistula. 

AftiT  tbf  rectum  has  been  brouglit  down  and  secured,  the  incision 
between  the  anus  and  vulva  is  united  to  form  a  new  perineum. 

(c)  Fistuhi  intn  the  urethra  or  bladder.     Two  questions  herearifle: 
How  high   up   is  the  ennniMuiication  ?     How  much  of  the  bowel  is  | 
deficient? 

If  the  perineum  seem  fairly  developed,  if  the  ischial  iuiiero?itie9»re| 
not  in  L-liise  contact,  if  any  bulging  can  be  detected  at  the  natural  site 
of  the  anus,  the  communication  is  probably  recto-urethral,  and  »"  | 
attempt  may  reasonably  be  made  to  find  the  bowel  from  the  perineii"i| 

*  In  HiH'h  a  rn^e,  iIioiikIi  an  nnns  in  establish eH  in  llie  pmper  ptwilion,  Jl  •* '^ 
itoiibiriil  if  tlie  vnginiil  fistnlii  will  cjo'^e,  and  a  further  o|>en>tion  will  prol«l>ly  I* 
rK[nire<l  Inter  nn.  I'la^lit- oj>unili<ms  HhoiiJd  not  be  Irieil  l<iO  Cairlv  on  nct\Mint  of  lli« 
wifineiw  of  ihe  liastieH  tiiii!  itii»  li«|uiiJ  condition  of  the  ftrces. 


Anoa  kbwnt.  Recluin  ending  hijib  up.  A  oaM 
for  LlUr{^'ii  operation.  (Rtuhtuii  Purker.) 

If  tliere  Hppear  no  prnhaltility  of  the  bowel  being  within  remih,  or  if 
this  cannot  he  found,  Littri-'s  operation  shoulil  he  jterfoniK'cl  1 1>.  lii^T)).* 

4.  Anus  absent  and  rectum  deficient  as  well.  Here  the  chief 
question  is  how  far  upwards  an  exploratory  operation  may  be  safely 
condnfte<L 

Extornal  evidence.  Genitals  far  back  and  close  to  the  coccyx,  and 
ischial  tuberoeities  close  together,  point  to  absence  of  the  rectum. 


•  If  tlie  cliil'l  stiirvive.  the  blitdder  must  be  kfpt  carefullv  wiislieH  on  I  if  nny  firres 
still  finti  llit'ir  w:iv  hiio  ii.  Tims,  in  ii  ciiHe  (if  Mr.  Cliitlon'o  {St.  T/tmniit'x  Iloitp.  li^xirfM, 
vol.  xi.  [1  S-|i,  a  cliild  (ibma  ji  moiilli  nlil  <!!«!,  sixteen  days  after  Littrt's  cijieniliuri 
of  Hiippiiniiiiig  kidn«y«,  due  to  die  utTen'-ive  piiritletit  urine. 
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In  most  cases  the  surgeon  begins  by  exploring.  The  child  beinsr 
under  ether  and  in  lirhotoniy  jiogition,  with  a  small  snndba^K  under 
the  sacrum,*  the  surgeon,  seated  at  a  comfortjible  level,  makes  a  free 
incision  from  the  position  of  tlie  anus  back  to  the  coccyx.  Keeping 
exactly  in  the  middle  line,  and  opening  up  the  cellular  ti<y«tJo  with  his 
finger-tip,  aided  by  a  scalpel  and  director,  the  surgeon  work?  bnck- 
wards  towards  the  concavity  of  the  sacrum,  consUintly  taking  note 
with  bis  finger-tip  of  the  depth  to  which  he  bag  got,  while  an  nssisljiut 
aids  to  liring  down  the-  bowel  by  supra-pubic  pressure. 

As  a  rule,  two  inches  are  a  sufficient  depth  in  a  new-born  child- 
If  still  in  doubt  whether  to  proceed  or  no,  the  surgeon  may  inaki-  a 
careful  puiieture  with  a  morpbia-i?yringe  backwards,  and  note  tlif 
condition  of  the  point;  no  puncture  with  a  trocar  is  justifiable  ul  thfa 
d<'|>th. 

PoiiUii  to  hear  in  iiiind. — 1.  Tlie  rectum  may  end  at  the  brim  of  the 
pelvifi.  2.  If  it  end  lower  down  it  may  be  floating  with  a  long  mwo* 
rectum.  3.  Though  the  rectum  maj*  end  within  reach,  the  peritoneum 
may.  and  not  unfrequcntl}'  does,  extend  low  down  on  the  bowel,  i 
K\'vn  if  the  reotiun  is  sinecfssfully  opened  high  up,  without  opening 
tlie  peritoneum,  fatal  cellulitis  may  be  set  up  by  the  escaping  firces, 
or  by  the  attempts  to  keep  the  bowel  patent 

If  the  above  exploratory  operation  fail,  inguinal  colotorav  ot 
Litlr^-'s  operation  nhould  be  reported  to,  p.  G(}5. 

B.  Imperforate  i?«dMm, — The  treatment  here  will  be  an  exploratory 
operation  (ji.  838),  followed,  in  case  of  failure,  by  Littro's  operation 
(p.  W5). 


CHAPTER  XVr. 

RUPTURED  PERINEUM  (Figs.  144, 145). 

The  following  account  is  taken  from  my  colleague.  Dr.  ri;dabinf 
A.  Operation  for  Partial  Rupture  (Fig.  144). — "The  patient 
is  placed  in  the  lithotomy  position.  The  need  for  assistants  tosupjwrl 
the  thighs  is  avoided  if  'Clover's  crutch'  is  used.  By  this  tlie  tliighs, 
jui-t  rdnive  tlio  knees,  are  fixed  by  circlet  straps  at  the  end  of  an  iron 
bar,  the  length  of  which  can  be  regulated  by  a  screw  which  fixes  it  in 
any  position.  The  thighs  are  then  flexed  tt>  any  required  degree  by 
a  padded  strap  which  |>asses  from  one  end  of  the  bar  round  the  neck, 
and  is  then  attached  to  the  other  end.    Thus,  the  kneee  can  be  kepi 


*  Tlie  lilndiler  Hiny  firni  l>e  einfilied  with  a  CMtheter. 
t  Du,  of  Women,  pp.  130,  3Sl      .\ny  uric  m:iking  »  trial  of  \\ns  meihiNl  will  agitf 
widi  me  as  to  its  aimijlieiiy  and  excellent  results. 


n 
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widely  apart  while  the  operation  is  performed,  and  brought  closer 
together  by  altering  the  screw,  when  the  time  arrives  for  tightening 
the  fiuturcs. 

"The  extent  of  surface  to  be  fresheneti  is  indicated,  to  some  extent, 
by  the  ci<'ntrix  left  by  the  rupture.  It  is  well,  however,  to  go  n  little 
beyond  the  limits  of  tliis  in  all  directions,  especially  up  the  median 
line  of  the  vagina  and  towards  the  lower  halves  of  the  labia  majora, 
both  in  order  to  secure,  if  possible,  a  perineal  botly  somewhat  larger 

Fio.  144. 


j.V.-_ 


^ 


.5  ' 


.1ft. 


(Oalttbln.) 


and  deeper  than  tlie  original  one,  and  to  allow  some  niargin,  in  case 
the  surfaces  do  not  unite  completely  up  to  the  edges.  To  put  the 
mucous  membrane  on  a  stretch,  an  assistant  at  each  side  f daces  one 
or  two  finger^^  on  the  skin  of  the  thigh,  and  draws  the  vulva  outwards 
(Fig.  144).  The  skin  just  beneath  a,  in  front  of  the  anus,  may  also 
be  seized  by  a  tenaouhnii  and  drawn  downwards.  If  t*t)ll  the  mucous 
membrane  is  not  sufficiently  on  the  stretch,  from  laxity  of  the  vagina, 
the  posterior  vaginal  wall,  stane  distance  above  b,  should  be  seized  by 
long-handled  tenacidutii-forceps  and  pushed  upwards.  Incisions  aro 
then  made  tlirough  the  mucous  membrane  from  b  to  a,  in  the  median 
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lino  of  tlie  vagina,  and  from  A  to  c  and  D  through  the  junction  of  i 
niucoup  nicniViraue  and  skin,  Tln;sp  should  not  be  extendt^d  iu  llic 
direction  of  c  and  i>  further  than  the  lower  extremity  of  the  nymph* 
at  the  utmoet.  There  are  then  two  triangular  flaps,  abc  ond  awl 
These  are  to  be  disseeted  uji  from  the  apex  A  towaril?  tl»e  base  ocand 
BD,  the  eorner  of  the  timeous  membrane  at  A  being  seized  with  dis- 
secting forceps.  The  dissecting  should  not  be  deeper  than  necessary, 
and  if  it  is  done  ■with  the  knife  the  surface."*  are  more  ready  to  unite. 
If,  liowever,  there  is  uuich  tendency  to  bleed,  scissors  m«y  be  used. 
The  apices  of  the  flaps  are  then  cut  off  with  scissors,  leaving  an 
upturned  l>oVdcr  along  Bc  and  bp.  When  the  surfaces  are  dr;inrn 
togi'thLT  tiiese  borders  form  a  slijxhtly  elevatetl  ridge  towards  llie 
vagina,  and  if  there  is  any  failure  of  union  just  along  the  edgcllicy 
fall  over  and  cover  it. 

"  The  best  materiid  for  sutures  is  the  silkwtinn-  or  fishinj;-put,  which 
sliouid  be  stout,  of  the  thickness  used  for  salmon  flies.  It  ni:iyW* 
Ettiint'd  with  nmgentii,  to  render  it  more  easily  visible.  Thishagill 
the  advnntnge  of  silver  wire,  as  being  non-absorbent,  while  at  thf 
sametiuie.it  is  easier  to  manipulate,  and  the  exposed  ends  ilo  not 
cause  discomfort  after  the  operation,  like  tho.se  of  wire.  The  siiturw 
are  placed  as  shown  in  the  figure.  The  most  convenient  nceillc  in  « 
slifrhlly  curved  one,  not  too  thick,  mounted  in  a  handle.  This  is 
passieil  ill,  unthreaded,  rather  close  to  the  edge  of  skin,  brought •►ut 
on  the  raw  surface,  then  threaded  with  the  end  of  the  suture,  whidi 
is  8o  «lrawn  through.  By  passing  the  needle  in  the  same  way  en  llif 
other  side,  the  other  end  of  the  suture  is  drawn  through.  Anotlif' 
mode  is  to  use  a  more  curved  needle,  and  to  bury  the  sutures,  1.2, 
and  3,  iu  the  ti.s8ues  throughout  their  whole  course.  If,  howevrf, 
they  are  l>rought  out  in  the  centre  for  spaces  alternately  fhort  awl 
long  (Fig.  144),  the  surfaces  are  more  easily  brought  into  contJictflt 
all  levi'l.si  without  undue  tension.  In  pa.«;sing  sutures  4,  5.  (J,  tiie 
needle  should  lie  brought  out  precisely  on  the  margin  .•»long  whini 
the  borders  of  mucous  membrane  bc,  bd.  are  turned  up  fnim  ""•' 
vagina,  not  passing  througli  the  mucous  membrane  itself.  Tho  su* 
tures  are  then  tied  in  the  order  of  the  numbers  from  1  to  G,  care  bcuiJJ 
tiikm  thht  the  surfaces  are  brought  just  sufliciently  into  nppoKitioii' 
and  that  no  clots  or  blood  are  left  between  them.  The  bletdin?,  d 
any  continues,  is  arrested  by  bringing  the  surfaces  together.  «nd  u 
they  are  properly  united  there  will  be  no  secondary  hfenmrrhap^' 
unless  the  sutures  begin  to  cut  from  excessive  tension.  Thr  mi<iir«* 
may  be  left  in  from  seven  to  ten  days." 

Operation  for  Complete  Rupture  (Fig.  145'.— The  jiniii.i. 
nary  steji.s  are  taken  a.s  above.  "  A  point  H  in  the  median  line  of  V\<^ 
vagina,  a  suflicient  distance  above  the  apex  of  the  rent  in  the  septom.u 
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ten,  ond  an  incision  through  the  mucous  membrane  is  made  from 
to  G,  jind  from  g  to  E  and  r  nlons  the  ed^es  of  the  septum,  between 
le  rectal  mucous  memhrane  and  the  cicatrix.  Inci.sions  are  also 
iiwle  throujrh  the  skin  from  k  to  c  and  f  to  n,  so  that  tiie  freshened 
lurface  may  extend  soniewliat  beyond  the  liruits  of  the  cicatrix,  e  or  D 
ffiot  to  be  hi«iher  than  the  lower  extremitii'H  of  tbe  nyni[>hj«.  The 
quadrilateral  flap  sxinc  is  then  seized  at  e  113'  disaectinjjf-forceps,  and 
lissected  ti]t  with  the  knifr  fruiii  the  niiffle  r,  and  tiftcrwards  from  the 
Ui>;le  n,  towards  the  base  b*j.  While  this  is  done,  the  parts  are  kept 
>n  the  stretch  by  an  assistant  drawing  down  the  skin  below  K  with  a 
[>nnculuni.     The  flap  is  then  cut  away  with  scissors,  except  an  up- 

Fiu.  H5 


{(ialabln.) 

tumtni  border,  which  is  left  fllonf;  bc.  The  flap  fVibd  is  treated  in  a 
similar  manner.  If,  as  is  usual,  the  ends  of  the  spliineter  at  E  and  F 
have  retractt'd  from  the  margin  of  the  cicatrix,  it  is  well  t^)  cut  away 
with  the  sci8st«rs  a  narrow  stri[>  of  rental  mucous  memltrane,  generally 
somewhat  everted,  a  short  distance  from  e  and  k  towards  g,  so  as  to 
bring  the  freshened  surface  to  the  ends  of  the  sphincter. 
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•*  Sutures  of  silkworm-gut  nre  then  applied  in  the  following  mann 
First,  rectal  sutures,  either  two  or  thre«,  according  to  the  extent  of  t 
rent  in  the  septum,  arc  npplic<l.  These  are  designed  to  be  tied  tol 
rectum,  imd  the  ends  U'ft  projfctinji;  thn)Ugh  tlio  anuft.  They 
l>e8t  applied  with  a  half-curved  needle,  held  in  a  holder.  The 
IB  passed  in  a  little  distance  from  the  margin  of  the  rent,  and  broog 
out  almost  at  the  very  edge  of  the  rectid  mucous  membrane,  wu 
line  OF.  The  needle  is  then  threaded  at  the  other  end  of  the  ?utu« 
and  that  is  drawn  through  in  the  tfiame  way  from  without  inwards, < 
the  margin  eo.  Next  two  sutures  at  least  are  i>as£ied  completely  n»aii 
through  the  renmant  of  the  septum,  by  means*  of  n  curved  u« 
not  too  large,  mounted  in  a  handle.  Tliis  is  pas-^ed  unthreaded,  i 
draws  the  suture  back  with  it  on  withdrawal  The  first  of  Uj<««f(| 
Fig.  14o)  is  passed  in  somewhat  behind  and  Indow  the  ■ 
as  to  t4ike  up,  if  possible,  or  at  least  go  quite  cloee  to,  the 
divided  sphincter,  and  is  brought  out  in  a  similar  poeition  near 
ThuH,  when  tightened,  it  brings  together  the  ends  of  the  sphinc 
drawing  it  into  a  circle ;  but  it  often  brings  into  apposition,  not 
much  the  freshened  surfaces  above  as  the  unfreshened  rectal  mut 
membrane.  This  serves  as  a  barrier  to  keep  out  fiecnl  matter,  whill 
the  n«'.xt  suture  (4,  Fig.  145)  aid.s  the  rectal  sutures  in  uniting  ti 
freshened  surfaces.  The  remaining  sutures  are  passed  as  slHtsniJ 
the  figure  ('^-S,  Fig.  14o)  by  a  slightly  curved  needle  mounted  in 
handle,  in  the  same  way  as  in  the  operation  for  incomplete  ruptttr 
(Fig.  144).  The  needle,  unthrL'ade<i,  is  passed  in  pretty  close  to  ihf 
edge  CK  or  fd,  is  brought  out  (except  in  tl»e  case  of  suture  5,  Kig.  H5) 
on  the  line  where  the  margin  cb  or  db  is  turned  up,  and  draws  onf 
end  of  the  suture  back  witfi  it,  the  other  end  being  afterwanis  tirnnu 
through  in  the  same  way.  The  effect  is,  that  when  the  sutures  are 
tightened,  the  margins  ik:,  nn  are  turned  up  into  a  slight  ridgv  to- 
wards the  vagina,  and  afterwards  fall  over  and  cover  any  portion  of 
the  vaginal  border  which  does  not  unite  quite  ujj  to  the  edge.  Suture 
5  (Fig.  145)  may  either  be  buried  throughout,  or  brought  out  for  a 
very  short  space  near  the  median  line  bg.  ^m 

*'  Wlii'ii  all  the  sutures  are  in  place,  the  sjwnge*  is  withdrawn  fir^'I^V 
the  rectum,  and  the  rectid  sutures  are  tied  first.  Care  most  be  taken 
to  draw  up  the  whole  of  the  slack  in  the  centre,  and  bring  the  h1s:« 
EO,  vr,  perfectly  together.  This  will  approximate  tlie  ends  of  tbe 
sphint'ler  to  a  great  extent,  ami  the  approxiniiition  is  complel*il  liv 
tightening;  suture  3.  The  remaining  sutures  are  then  lied  in  llie 
order  of  the  numbers,  cire  being  taken  to  allow  no  clots  or  bl<»od  to 
remain  between,  and  to  tighten  them  just  enough  to  bring  the  sw- 

*  Thift,  secured  witli  t:)|ie,  in  nilnxliivcd  inlu  the  buwel,  lu  |)n;venl  tlie  devml  «( 
An/  fieces  left  i>y  an  eiieiua. 
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iaces  in  contact.  The  ends  of  the  rectal  sutures  may  be  left  mode- 
rately long,  to  distinguish  them,  the  rest  cut  pretty  short. 

"  The  perineal  sutures  are  removed  in  seven  days.  The  rectal  sutures 
may  be  left  from  ten  to  fourteen  days  longer,  till  the  perineum  is 
consolidated.  They  are  then  removed  through  a  small  rectal  spec- 
ulum, care  being  taken  not  to  break  down  any  of  the  union  in  passing 
it.  By  this  operation  the  anus  is  generally  much  more  completely 
restored  than  by  the  use  of  quilled  sutures,  or  the  plan  of  making 
deep  lateral  incisions  to  relieve  tension.  If  there  is  much  resistance 
to  bringing  the  surfaces  together,  the  only  thing  required  is  to  use 
more  numerous  suturesi,  so  as  to  diminish  the  tension  on  each. 

"  In  some  cases,  by  the  primary  operatioi;  after  labor,  only  superficial 
union  is  secured,  and  a  recto-vaginal  fistula  is  left  close  to  the  part 
united.  The  best  plan  is  then  to  cut  through  the  bridge  of  union 
with  scissors  at  the  time  of  the  operation,  and  then  proceed  as  in  the 
case  of  complete  rupture.  This  is  the  only  way  to  secure  a  firm  and 
thick  perineum,  and  is  less  likely  to  f&W  than  an  operation  on  the 
fistula  alone." 
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CHAPTKIl  I. 

OPERATIONS  ON  THE  HIP- JO  INT. 

AMPUTATION  AT  THE  HIP-JOINr. -EXCISION  OF 
THE  mP-JOINT. 

AMPUTATION  AT  THE  HIP-JOINT. 

This  furtnidable  operiilioii  lias  beeu  niucl)  Himplilied  of  hlf:  yei 
by  tlio  most  iui[jortant  inipruN'einent  of  Mr.  Furneuux  .Ii>rdan*wlio 
inrtluxl  slioukl  replace  all  others  in  every  possible  case.     It  will  I* 
dejjcribi'il  first  here,  and  a  few  of  t!ie  other  method*,  sufficient  iutt^ 
practical  purposes,  will  be  given  afterwards. 
Methods. 

1.  Furneaux  Jordan. 
II.  Antero-posterior  Flaps. 
ITT.  Lateral  Flaps. 

IV.  Modified  Lateral— viz.,  Antero-internal  and  Postero-^ 
external— Flaps. 

I.  Furneaux  Jordan's  Method  (Fig.  I47i.— I{y  nmpiitutu 

through  the  thigh  aa  low  down  as  iniHisibk,  and  shelling  out  un<i 
articulating  the  femur,  it  is  now  possible  to  avoid,  in  laige  njea.»ur 
those  dangers  which  were  fonnerly  inseparable  from  the  operation" 
viz.: 

1.  Shock,  the  limb  being  removed  much  further  from  the  trunk. 

2.  Hit-murrhugc.     a.  Abundant  room  is  aflorrjed   for  corapn«*m 
of  the  common  femoral,  and  the  vessels  behind,    b.  The  lanrt  vw 
can  easily  be  secured  on   the  face  of  the  stump,     c.  The 
sciatic  arteries  remain  untouched,  the  hamiorrhago  frfun  ' 
older  operations,  being  a  source  of  serious  danger. 

3.  Septic  changes.    By  the  other  methods,  the  copbits  JistiiiatgH 


*  Judging  from  h  letter  from  Prof.  Oilier  to  Mr.  SlitUer  (fe«.  tii^rtJ  dl.i  ifce  i" 
surgeon  imd  re(.-oiiiiiieni9e<i  tluH  methntl  an  long  Agn  ns  IS*)9,  urvd  imrfnmti  mx^' 
Qperation  once. 
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bloody  serum  from  the  large  wound  *  hcing  jiiHirod  out  dose  to  the 
anus  and  genitals,  was  very  liable  to  decompose.  By  this  operation, 
botli  the  end  of  the  stump  and  the  wound  on  tlie  outer  ti'ulc  ran  be 
more  easily  drained  and  kept  aseptic.  In  making  use  of  this  amputa- 
tion, especially  for  hip  disease  or  failed  excision,  the  surgeon  should 
not  attempt  too  much  to  secure  primary  union. + 

4.  The  stump  is  a  betti-r  one.  It  is  lonj^er,  more  mobile,  and  occft- 
sionally,  as  in  amputation  for  acute  periostitis  or  necro-sis^  it  is  possible 
to  preserve  much  of  the  pcrioHtinnu  from  the  upper  half  of  the  femur, 
and  a  cord  J  will  be  left  which  will  render  the  stump  movable. 
Whether  in  any  case  an  artificial  limb  can  be  worn  for  more  than 
about  half  «n  hour  at  a  time  i.**  very  rloul>tful. 

Methods  of  Controlling  Haemorrhage  during  Amputation 
at  the  Hip. 

1.  Elndic  Cftmpii«m)ii  h\j  Jordan  JJoytrti  Method  {Fig.  H7). — This  may 
he  applied  at  the  junction  of  the  limb  and  trunk,  Avithout  inturiering 
with  the  operator,  by  the  following  method :  \\'hen  the  patient  is 
passing  under  the  atuetjtlietic,  the  linib  is  emptied  of  blood  by  elevation 
and  applicatifm  of  Esmarch's  bandages  as  far  up  as  the  tissues  are 
healthy ;  the  patient  is  then  rolled  over  on  to  his  sound  side,  and  a 


*  Ait  will  be  ohown  beluw,  ilie  wotini]  in  h  Furneutix  Jordan  nmpiitatioD  is  also  k 
lar^e  one,  Ijii[  fniicli  ruore  Imppily  placed  for  being  drained  nnd  kept  tweet 

+   Verneiiii  (Paris  Acad,  dt  Mid.   1877). 

X  The  commiltee  of  tlie  ('lii>ii".il  S«>i'it!iy  Aj»|joii>tol  to  exiuniiiv  Mr.  Shiiler'H  case  of 
siil>  p«ri(>«itriil  ttinputution  Ht  (lie  liip-joiiit  rtporled  ( Tron*.,  vol.  xvi.  p.  89)  (I)  ihal, 
tli<iii||{li  there  wa«a  firm,  retiUiirig  curd  orcnttKideralileNize  in  the  centre,  which  nfforded 
the  iiiiisLleti  a  f<)«iUH>ii  (mini  nl"  ntliidmnenl,  lliere  wan  not  Bufficienl  evidence  l«  ennhle 
thetn  t<>  KiHte  thai  llvisciml  tonluined  lioiie;  I 'J)  thiil  tlw  niHsclee  were  in  a  high  stale 
of  nutrition,  the  piilient  not  orilv  |ifiwerriill_v'  tlexiiig,  extending,  abdiiclinj;,  and  jid- 
diiotli'K  hiA  aluinp,  luit  lieing  iible.to  couiinunicale  nil  tlie>c  niovenientti  to  the  artiticiai 
liinh. 

Mr.  8hnter  in  liin  paper  (/m>.  «u/rrd  cir.)  sajs  that  his  patient  was  ubie  to  wear  an 
arliticial  lind>  "for  vune  hours  nesirlv  every  day  for  a  (i«fiiKl  uf  nhoiii  five  nmntiix.  I 
then  forlKide  hii»  wearitvg  it  fur  a  tiiiie  on  occounl  of  a  tender  .sinus  which  oj>ened  op- 
pi^ile  to  the  acetabulum.  In  the  notes  of  this  case,  qtioted  l>.v  Mr.  Hoiden  in  hia 
obiliiary  notice  of  Mr.  Shoter  [.St  Enrlhol.  Hoxp.  Rt.porU,  vol.  xix.  p.  3S),  it  i«  stated 
that  "  the  ittiimp  was  siitticieiit  to  t'ltnlile  the  piittenl  to  wear  nn  iirtifi>-i.il  timb  for  a  time, 
but  he  wii«  oMiijed  to  leave  k  oH'  on  aioount  of  \{.n  weight."  I  hjive  now  perf.>Tmed, 
ihif  unii>iiltui(in  (i\e  time-."  FiMir  rei'overed,  and,  in  one  of  my  lliree  canes  in  adidta 
u  deliriUe  ktI  of  (weniy  Iihh  Ifeen  aiije  to  wear  a  very  light  limb,  niatle  by  MeM*r».  Maw 
and  Thom|>M)ii,  for  ihn-e  hoiirs*  at  a  time.  In  xnch  casen  a.s  lliew,  where  the  palienl  is 
much  rediK-e*!  by  lon^j^-sTiindinx  hip  didea.se,  nnd  the  perioHtevitn  in  still  adherent  to  the 
waitie<i  femur,  it  i.«  not,  in  iiiyo)>inion,  advisable  to  spend  lime  in  stripping  itofl".  While 
the  »h(M-k  of  llie  hip-joiut  amputation  \h  much  lesKened  by  this  method,  it  cannot,  of 
course,  be  entirely  removed. 
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piece  of  rubber  bnnJage  about  2  yards  long,  and  stout  enough  to 
quire  decided  exertion  to  stretch  it  out  fully,  is  doubled  and  pns 
between  the  thigh  antl  trunk,  its  centre  lying  between  the  auus  an 
tuber  ischii.  A  white  bundage  of  ii|>proi»riate  size  is  then  lai»i  ovef ! 
the  termination  of  the  external  iliac  artery.  The  ends  of  the  rublier 
bandage  are  now  to  be  firmly  and  steadily  drawn  in  a  direction  uf^ 
wards  and  outwards,  one  in  frontof  the  groin  and  one  <»ver  the  hutiock, 
to  a  jjojnt  above  tlie  centre  of  the  iliac  crest,  sufficient  tightness  \Mue 
emjiloyed  to  etop  all  pulsation  in  the  femoral  or  tibials.  Thefnmt 
part  of  the  hamJ  ]):isf»ing  over  the  white  bundage  occludes  the  externa 
iliac  and  runs  parallel  to  and  above  Pouparts lijrament.  The  postcrinr 
part  runs  across  tlij;^  great  sacro-sciaiic  notch  and  controls  the  brancliw 
of  the  interniil  iliac.  If  the  surgeon  ii?  short  handed,  instead  of  tlif 
cords  being  held  by  an  as-sistant,  they  may,  by  meun?  of  tapi'S  stronclv 
stitched  to  them,  be  tbn»  secured  ;  When  drawn  with  full  tighlnc-ia  up 
to  the  centre  of  the  iliac  crest,  they  may  be  crostsed  over  totheoppo^itf 
?ide  and  tied  (irmly  (over  lint)  midway  between  the  crest  and  llii-toj' 
of  the  great  truehanter.  If  a  strong  and  trusty  assistunt  is  fortlu:on>- 
ing,  it  will  be  better  to  leave  the  bandage  in  his  hands,  but  in  tbtcaw 
of  an  adult  whose  tissues  are  not  wasted,  and  on  a  hot  day,  th^exw- 
tion  SH  not  a  slight  one.* 

Whether  the  bandage  be  held  or  tied,  especial  care  must  Iw  taken 
that  it  does  not  slip  from  oif  tlie  external  iliac  nor  over  the  tuber  iscliii. 
It  is  a  gi>ud  plan  to  pass  the  ends  of  the  india-rubber  ban«l  overa»li|' 
of  wood,  so  as  to  diminish  tlie  prolonged  pressure  on  the  hands.  T<» 
prevent  the  bands  slip{)ing  down  in  the  way  of  the  surgeon,  two ltioi*i 
of  tape  or  bandage  may  la-  thus  employi-d :  Kaoh,  about  2  f«t  ioj 
length,  is  phiccd  longitudinally,  before  the  elastic  bund  is  apjiliiHiitliM 
one  over  the  groin,  the  other  well  behind   tJ»e  greut  trochnnter, lb"! 
centre  of  each  being  where  the  elastic  band  will  go.     When  llie  hsndj 
has  been  applied,  ihe.'^e  form  loops  by  means  of  which  the  band  i?l!<i'* 
well  out  of  the  operator's  way,  both  at  Poupart's  ligament  and  hthiiiJ] 
the  great  trochanter  (Jordan  Lloyd,  Lancet,  1883,  vol,  i.  p.  8971, 

2.  ZJfiff/'s  Leiwr  (Fig.  14f>;. — This  ingenious  instrument,  inlnitl>'C«^| 
by  Mr.  Davy,  of  the  Westminster  Hospital,  consisis  of  a  !»ni(xtlhiM 
turned  rod  of  ebony-wood  or  metal,  from  18  to  22  inches  lung.  *i^| 
the  rectal  end  enlarged,  bluntly  conical  and  nmst  carefnlly  jxili^twj 
and  graduated,  and  the  other  forming  the  handle. 

*  As  wilJ  be!te«i)  frtim  tlie  tlescriplion  of  the  o|)emti<ni  Wow,  thi*  Mertion  i«("lj 
ref|iiire<l  during  "hplliiip  mn  nftlie  feniiir,  a  step  often  siiii|ilitirfl  by  n  prcriotw *Jii»'*I 
During  the  eircuUir  Hiitpntiitinn  in  llie  lower  third  of  the  thigh,  nml  the  necnring 
large  vessels  here,  there  is  nbiimtnnt  room  lo  contriil  theii*  l»y  nn  Ei«niorrh'»  Iwruhf 
applied  in  tlie  i)»iml  w.iy. 
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Oil  being  thrown  into  the  bowel,  the  rectal  end  is  introduced  directed 
towards  the  vessel  to  be  compressed,  and  felt  for  over  the  situation  of 
the  artery  through  the  abdominal  wall.  Thus,  if  the  right  external  or 
common  iliac  is  to  be  compressed,  the  handle  is  lowered  and  carried 
over  close  to  the  adductors  on  the  left  side,  so  that  its  end  drops  over 
the  artery  on  the  pelvic  brim  (Fig.  146}. 

Mr.  Davy*  claims  for  his  instrument  the  following  advantages  : 

(a)  More  perfect  control  of  both  external  and  internal  iliaca. 

(b)  It  inflicts  a  minimum  amount  of  disturbance  on  the  respiratory 
movements  and  the  circulatory  system. 

(c)  It  is  generally  and  easily  applicable.  A  strictured  rectum  is  the 
sole  obstacle.    [So  also  would  be  a  short  and  tight  meso-rectum.] 

(<i)  The  pressure  applied  is  easily  maintained,  while  the  assistant  in 
charge  of  the  lever  is  out  of  the  way  of  the  operator. 

(«)  Its  application  is  quite  safe  in  skilled  hands,  no  injury  having 
ever  resulted,  and  but  little  pain  having  been  suflered. 

(/)  It  is  cheap  and  simple. 

(g)  It  has  been  successful.  Mr.  Davy,  in  his  paper  above  quoted, 
had  records  of  ten  cases  in  which  the  lever  had  been  employed ;  the 
total  amount  of  blood  lost  during  the  ten  operations  had  been  under 
18  oz.,  and  there  had  been  8()  per  cent,  of  recoveries. 

Disadvantages. — Simple  and  ingenious  as  the  above  method  is,  it  is 
beyond  doubt  that  it  has  caused  a  fatal  result  from  injury  to  the  peri- 
toneal coat  of  the  rectum.  It  is  now  likely  to  be  replaced  by  the 
Fumeaux  Jordan  method.  On  account  of  the  above  risk  I  prefer  to 
meet  the  hajmorrhage  either  by  the  above-mentioned  method,  or, 
where  this  is  impossible,  bv  securing  the  vessels  before  they  are  cut 
(p.  853). 

3.  Compressing  the  common  femoral  or  the  termination  of  the  ex- 
ternal iliac  by  the  fingers  or  hands,  aided,  if  need  be,  by  a  weight.  This 
is  only  possible  in  the  case  of  a  child,  and  the  assistant  thus  emi)loyed 
is  liable  to  be  in  the  way  of  the  operator. 

4.  Lister's  Tourniquet  — This  means  of  compressing  the  termination 
of  the  abdominal  aorta  is  not  a  light  matter,  apart  from  the  very  grave 
operation  into  which  it  enters.  This  is  owing  to  the  difficulty  of  mak- 
ing sure  of  avoiding  such  important  structures  as  the  duodenum, 
pancreas,  solar  plexus,  and  small  intestines,  and  to  its  interference 
with  respiration  and  circulation. 

6.  Commanding  the  main  artery  during  the  operation  either  by  seiz- 
ing a  flap  (Fig.  150)  or  by  securing  the  vessels  before  they  are  divided 
(p.  853;. 

*  Brit.  Med.  Jounk,  1879,.  vol.  ii.  p.  685. 
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Furneaux  Jordan's  Operation.*— Tlie  vessels  in  fnmt  mid 
hiiicl  lirin;:  ("ominamk'tl  in  the  manner  piven  xtl  p.  S45,t  th«  po.\irvii 
pelvii?  is  Itroujrht  to  the  edge  of  the  t«ble  and  his  hody  rollni  n  liU 
on  to  the  sound  side,  the  surgeon  sttindinjj  u«?uaUy  tu  tlje  right  of 
discjiiH'd  limb — i.e.,  inside  on  the  left  nnd  outeiidv  on  the  rigbt  siii 


Fig.  1*6. 


Fio.  147. 


\ 


^ 


Fkj.  Hfi— (AftiT  Diivy.) 

Fir,.  liT-— Furucnux  Jr>rd«n'»  (ini[iutntloii.  Ak>nve  is  ^hown  Ui«?  means  >if  cm.: 
rhiiKe  rtMcriln-rl  nt  p.  HJi'i.  Lower  down  are  tieen  rae»lna>e»  of  an  unbtiilt^d  o  ^ 
■nethtid  of  »hell!ti|t  ont  of  the  ftmur.  an«rs  clrculxr  iinipuUition  has  be«n  tvr. 
Urgv  veawU  lUH-urvd. 

draws  up  the  soft  parts  forcihly  with  his  left  hand,  und  nirtkee  b  rii- 
cuhir  incision  through  the  lower  third  of  the  thigh,  using  his  knife 
at  p.  1(X», the  assistiint  who  is  in  charge  of  th«;  liml)  rotatinp  it  sou 
make  the  tissues  meet  the  knife.     A  circular  cufl-likc  flap  of  skin  ami 


U 


•  Ererv  |1mvi^inn  miwt  lie  t«ken  ngHinsI  sliork.    Th«  limb"  »honl()  be  li«iB«U«^  l» 
cotton-wtii.l,  (he  IhuJv  well  wnipju'it  up,  llie  head  kepi  l<ivr,  eiher  givrn,  niitrif  !'■ 
tion»  kepi  nt  hnrid,  nnd  <iilK-iil!inc><>ii!>  injections  of  lirniidy  or  etiier  given  fnni 
time.     In  biitl  t-jises  ilnjuprnv  rimy  l>e  dis|icn«i«l  with,  nnii  the  woan<i  »yrinft<i 
lime  lo  lime  wjili  tJiercurv  (HTclilnridc  .•'oliilion  (1  in  1lXK)t. 

t  Befure  cnmmenfinikr  l)i«  rin-iilitr  ampulalion,  n  little  almve  (he  knee,  I  ittft 
limit  elevate*!,  an  EKmarf-li  hitncla^'e applied  iiptothe  knee,  thetliigh  t-nipli««l</ 
lilfKx]  hy  tirtn  Mniking.  nnd  n  itecond  Esmnixli  bnndnge  then  npplied  firmly  juM 
'he  iroi'lirtnten',  and  ihe  Inwer  one  removed.     The  indisiriiblier  Iwinil  is  aim  ip 
pluceil,  li<;h(ly.  ready  in  nilu.      Tiie  circular  itinpotiiti  )n  ic  then    perforine*!,  •»!  •••* 
larjfe  vessel*  spfti red.     The  nppiT    K'-ninrch   is   next    ri-ninve*!,  and    the   iiidi* 
bandage  (Irmly  tighlened  while  (he  femur  is  iihelled  unt  or,  pcrha|i«,  disaniuiiUiol' 
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3cite  is  then  quickly  raisod  for  about  2i  inches  *  an  assistant,  who 
Jtnnds  opposite  tlif  surgt'on,  jjiviiig  much  help  hereby,  seizing  und 

pEverting  the  cut  edge  of  the  flap,  as  the  surgeon  raises  it.     TJic  flap 
:'ing  drawn  upwards  out  of  the  way,  the  soft  parts  are  severed  by  one 

lor  two  vigorous  circular  sweeps  down  to  the  bone,  and  the  large  vessels 
and  any  others  that  can  be  seen  are  next  secun-d.     Pressuref  is  now 

Ixnado  with  lint  wrung  out  of  carbolic-acid  lotion  on  the  still  oozing 
^ound,  and  the  patient  being  now  rolled  well  over  on  to  his  sound  side 

'the  surgeon  cuts  along  the  outer  si(3e  of  the  thigh,  starting  from  the 
circular  wound  and  ending  about  iiiidway  between  the  iliac  crest  and 

(top  of  the  great  trochanter.    This  incision  goes  straight  down  to  the 

l"bone  and  runs  into  any  excision  woun<l,  or  sinuses  wliieh  may  exist 

1  over  tlie  joint.  The  soft  parts  are  then  rajiidly  stripped  otf  the  femur, 
partly  with  the  knife,  partly  with  the  finger,  the  only  difficulty  met 
with  being  along  the  linea  aspera.  If  an  excision  has  been  performed, 
the  operation  is  rapidly  coniiili'ted,  but  if  the  head  and  neck  remain 
intact,  the  final  stejts  will  he  rendered  more  ditticult,  and  the  joint  must 
be  opened  from  the  outside  by  cutting  strongly  on  tlie  neck  of  the  bone, 
this  being  facilitated  hy  the  assistant  moving  the  limb  in  accordance 
with  the  surgeon's  directions,  as  different  parts  reipiire  to  be  put  on  the 
stretch,  rot^ition  of  tlie  femur  strongly  outwards,  und  dragging  of  the 
head  away  from  the  acetabulum  being  required  at  the  last. 

Free  drainage  must  be  proviilcd,  for  it  must  be  roniembered  that 
the  wound  left  by  this  metliod  is  a  very  large  one,  tliough  it  has  the 
advantage  of  being  farther  removed  from  sources  of  sepsis.  Thus, 
especially  if  the  tissues  are  riddled  with  sinuses,  too  much  of  the 
wound  must  not  be  closed,  and,  if  shock  is  present,!  the  surgeon  must 
not  wait  to  insert  many  sutures,  but  trusting  to  firm  bandages  over 
an  aseptic  dressing  get  his  patient  quickly  back  to  bed.  If  disease  of 
the  acetabulum  be  present,  the  surge<in  will,  if  the  jiatient's  condition 
admit  of  it,  attend  to  this,  the  insertion  of  a  drainage-tube  through 
this  bone  being  specially  required  if  jjclvic  suppuration  be  present. 
Amputation  by  Different  Flap  Methods.— The  following  will 


*  The  siirm^Hi  need  luA  troiilile  lo  raise  a  larger  circular  fl;i|i.  Ah  llie  femur  is 
removed,  the  innsciee  lose  their  fixed  point  to  cxmti-at-t  from,  and  are  thus  eusily 
covered. 

t  Vnlimhle  time  Bhould  not  be  wDsled  in  trying  to  secure  every  bleeding  point,  either 
now  or  Inter,    See  the  next  foot-nole. 

t  In  stitne  CMeB  tliiH  is  bo  from  the  beginning  nf  the  operntion.  Tiiis  was  most 
miirkedly  the  ca.se  in  one  of  the  palientR  mentioned  in  the  foot-note,  p.  846,  n  very 
delicflte  young  Indy  of  twenty-two.  It  was  only  hy  not  wiiiting  tfv  do  more  tlinn  secure 
the  femoralfl,  ni.-ikin^  firm  sjHjnge-preHsiire  on  the  ll:i[i«,  tilling  ti[i  the  end  ivf  the  table 
8o  UN  lo  keeji  the  heiid  low,  inHcrting  no  mitiires,  hut  Irnsting  only  to  firm  luindagiiig 
over  dry  giiiue  dressings,  that  a  fatiil  re»ii]t  was  averted. 
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be  ^'iven  licrc,  it  In-ing  understood  that  in  no  case  can  any  of  ilieai  lio^ 
recommended  if  Furnenux  Jordan's  method  is  available. 

TI.  Antero-posterior    Flaps  (Figs.  148-151).     Methods  ofi 
Guthrie  and  Liston. — Tlie  {lationt  being  prepared  a^ain^l  !<l«ick' 
(p.  848),  and  the  main  veBsels  secured  by  one  of  the  methods  already 
given,  the  limb  beinp  brougjit  over  the  table  and  supported  in  the 
senii-flextnl  position  by  an  assistant,  while  the  opposite  limb  is  h^ 
cured  over  the  tal)le  by  n  bandage,  the  surgeon  standing  outdde  the; 
left  and  inside  the  right  limb,  raisifs  the  tissues  in  front  of  Searp.'iV tri- 
angle with  his  left  hand,  enters  his  knife  U.fjr.,  on  the  left  side)  miciwayl 
between  thL-anterior  .*npenor  spini'  and  the  top  vf  the  great  troehnnier, 
and  sends  it  across  tlie  limb  so  that  it  emerges  close  to  the  tuberosity 


Fig.  ]48* 


Flo.  U9, 


I  : 

(Fergusson.) 


I'm 


of  the  ischium.  In  traversing  the  limb  the  knife  should  pass  as  elc 
to  the  capsule  as  possible,  so  as — f  1)  to  get  behind  the  large  vcs^k?] 
and  ( 2)  to  tacilitate  the  ik]iening  of  the  capsule  later  on.  As  the  kuifej 
emerges,  the  surgeon  will,  of  course,  be  careful  of  the  scrotum  .-lalj 
the  opfiosite  thigh,  and  at  this  moment  the  point  should  be  well  ilc 
pressed,  .«o  as  to  include  all  the  tissues  possible  in  tlie  anterior  Hap. I 
With  n  rapid,  sawing  movement  a  broad  flap  is  cut,  5  inches  long, an j 
assistant  thrusting  liis  fingere  into  the  wound  as  it  is  made,  and  fol- 
lowing the  lijick  of  the  knife,  to  secure  the  large  vessels  (Fij!.  m".! 
As  he  then  draws  up  the  anterior  flap,  the  capsule  is  exposed,  coviTi">i| 
with  more  or  less  soft  parts,  according  to  the  skill  with  which  tiitl 
knife  has  been  first  inserted ;  the  assistant  in  charge  of  tlit  limb  i 

*  The  knife  represented  bere  is  needlessly  lung. 
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,this  nionient  extendinii,  depressing,  and  rotating  out  tlie  foniur,  so 
►«g  to  put  the  cai)sule  on  the  stretch,  the  surgeon  forcibly  draws  the 
[knife  iicross  the  capsuk-,  opens  it  freely,  and  divides  the  ligamentum 
[teres  (Figs.  148,  101). 

Tlie  Hmh  being  now  slightly  flexed,  ndducted,  and  pulled  away 
I  from  the  body,  the  surgeon  severs  the  jinrts  nttached  to  the  great  tro- 
chanter, and  tlie  outer  asiieet  of  the  limb,  and  jiaHsiiig  his  knife  behind 
the  bone,  euts  a  posterior  tinp  about  4  inches  long.  The  assistJint  in 
charge  of  the  limb  will  faeilitate  this  ntcp,  and  further  the  dislocation 
of  the  femur,  if  he  press  the  thigh  upwards  and  forwards  with  one 
hand  [ihiced  at  the  bit ek.  A  large  sponge,  wrung  out  of  1  in  :i(»  car- 
bolic acid,  is  at  once  pressed  against  the  posterior  flap  while  the  lemo- 


Fio.  150. 
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ral  vessels*  are  secured,  or,  if  these  are  well  in  hand,  those  in  the 
hinder  flap  are  taken  first.  The  glutjrid  will  be  found  on  the  glutfcal 
niuseks,  the  sciatic  with  the  nerve  nciirer  the  ]joKteri(.ir  margin  of  the 
flap,  and  the  circumflex  and  obturator  closer  to  the  acetabulum. 

If  the  patient's  condition  admits  of  it,  any  sinuses  are  now  laid 
open  or  scraped  out,  the  acetabulum  examined,  and,  if  perforated, 
drained.  If  the  amputation  has  been  for  growtli-s,  any  outlying 
nja.«sesj  are  looked  for  and  removed.  Any  nerves  or  niuseles  which 
need  it  are  now  trimmed  short,  a  large  drainage  tube  inserted,  and  the 
flops  carefully  united.f 

*  or  llieae  the  ffiuornl  lies  siiperScially,  the  j>n(fiiiida  moredeetily,  in  the  anterior 
flap:  lliev  are  »hi)wii  iiiiifb  t<io  ck»«e  t»  each  otiier  in  Fig.  150. 

+  If  llie  jiatipiit''*  conrlilifin  is  ane  of  grave  Khuck,  the  head  should  be  lowered  and 
no  time  lost  in  pulling  in  sutures,  any  ooiing  Wing  slopped  by  firm  spica-bandaging 
over  tiilck  dressings  of  nseptic  gniiKe.  The  lower  end  of  the  hoA  Hhoiilt)  be  kept  ra.i»ed, 
and  brandy  given  Kiibcutsneoutily  und  [wr  rectum  (foot-note,  p.  8J9). 
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Advantages  of  this  methml.    Chief  of  these  is  its  rapiditv, 
Dmidvantagea. 

1.  The  hitmorrliage  which  takes  phice  from  Hie  veesels  In 
posterior  lliiji  may  be  con8i<lerable, 

2.  The  large  amount  of  sero-sanguineoua  oozing  which  take*  |)l»c« 
from  BO  many  large  muscles  cut  obliquely. 

3.  The  fiiot  that,  in  an  adult,  it  requires  a  special  lung  knife, not 
always  found  in  an  ordinary  collection  of  instrument*!. 

DiJfiaiHiof. 

1.  Not  passing  the  knife  deeply  enough,  and  thus  not  exposing  the 
capsule. 

2.  Passing  the  kuife  too  deeply,  and  hitcliing  its  point  on  thelmnt. 

3.  Getting  the  knife  stopped  in  passing  it  behind  the  head  of  the 
femur. 

4.  Fracture  of  the  femur. 

Guthrie's  Method  by  Antero-Posterior  Flaps.— Antero-p<»- 
terior  tlape  arc  ajiain  made  use  of,  but  here  they  are  made  from  without 
inwards,  and  lime  can  easily  be  rendere*!  less  bulky.  A  small  knife— 
i.e.,  one  4  inches  long — suffices. 

The  preparatory  steps  being  taken  as  lictbre,  tJie  surgtmi,  st.'uiding 
on  the  ri;jrht  side  of  either  limb,  marks  out  luH  anterior  flap,  about  5 
inches  long,  by  an  incision,  starting  (on  the  left  limb)  from  just  alwv« 
the  great  trochanter,  passing  arross  Ihe  thigh  with  a  broadly  eim't'd 
convexity,  and  en<ling  just  below  the  tuV)er  ischii.     A  posterior  flapii' 
then  marked  out  by  carrying  Ihe  knife  in  a  similar  manner  acn.tssilit 
back  of  the  limb  between  tite  same  points,  the  limb  being  raised  andj 
the  surgeon  stooping  somewhat.    This  tlaj)  should  be  about  two-tlii 
the  length  uf  the  first.     Both  consist  of  skin  and  fascije.    The  flap*] 
being  held  out  of  the  way,  the  muscles  first  on  the  front  luul  then  "' 
the  back  are  next  cut  obliquely  from  below  upwards,  the  feinoi 
vessels,  both  8Uj>erfieial  and  deep,  being  secured  as  soon  at«  they 
exposed,  and  befure  they  are  cut,  either  by  underrunning  them  wi 
an  aneurism-needle  loaded  with  silk,  or  by  dividing  them  between  t 
paira  of  torsion-forceps.    The  capsule  being  exposed,  disarticulfttii 
is  performcfl  as  before. 

III.  Lateral  Flaps. — The  methods  of  Larrcy  and  Lisfranc  w 
not  be  more  than  alluded  to  here.     In  both,  the  flaps  Were  cut 
transfixion,  and  wore  about  4  inches  long.     Larrey  tied  the  eominnu 
femoral  as  a  preliminary  step.     Flaps  made  by  either  metljod  o.k 
bulky  as  not  to  be  recommended. 

If  the  surgeon  wishes  to  use  lateral  flaps,  as  in  a  case  involved 
growth  in   front,  he  may  make  them,  thus,  from  without  inwnfi 
Standing  on  the  right  side  of  either  limb,  he,  r.g.,  in  the  ca^e  of 
right  limb,  marks  out  an  inner  flap  by  means  of  an  inci«ion  «tai 
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I  from  below  the  tuber  iachii,  carried  downwards  along  the  inner  aspect 
I  of  the  thigh  for  about  4  inches,  and  then  curving  upwards  to  the  centre 
of  the  groin  and  ending,  a  little  below  Pou  part's  ligament,  to  thu  outiT 
side  of  the  femoral  vesiseli? ;  next,  without  taking  otl'  his  knife,  he  th^n 
marks  out  an  outer  flap  by  cutting  between  the  same  points,  but  in 
J  the  reversed  direction.  This  incision,  as  it  passes  downwards,  out- 
wards, and  backwards,  should  leave  the  front  of  the  linjb  about  a 
hand's-breadtli  belo^v  the  great  trochanter.  The  flaps  being  dissected 
up,  the  soft  parts  are  eut  through  from  without  inwards,  the  femoral 
vessels  being  secured  before  they  are  cut,  and  disarticulation  performed 
last. 

IV.  Antero-internal  and  Postero-external  Flaps  (Fig.  152). 
— This  is  a  niodilicatiun  of  the  last  metluici,  and  may  be  useful  in 
cases  of  growth  extending  high  up,  wliere  it  i-s  itnjjossible  to  perform 

Fig.  152. 


a  Furneaux  Jordan's  amputation.  Some  such  flaps  as  the  above  may 
be  the  only  ones  obtainable.  They  may  be  luade  as  foUowB  :  The 
precautions  as  to  shock  given  at  p.  S4S  having  b»^en  taken,  the  patient's 
pelvis  having  been  brought  well  down  to  the  edge  of  the  table,  and  the 
opposite  limb  being  held  aside,  but  not  tied,  the  surgeon,  standing  to 
the  right  of  either  limb,  reaches  somewhat  over  and  marks  out  (in  the 
case  of  the  right  limb)  an  antero-internal  flap,  by  cutting  from  a  point 
close  to  the  tuber  ischii  to  one  a  little  below  and  internal  to  the  anterior 
superior  iliac  spine.  The  skin  and  fascia.^  being  dissected  up,  the 
muscles  are  cut  through  till  the  femoral  vessels   are  reached  and 
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secured.  Large  curbolized  sponges  are  now  pressed  into  this  wound, 
and,  the  pntient  being  rolled  a  little  over,  a.  postcro-external  flap  is 
marked  out  and  dissected  up  from  the  gluteal  region,  passing  between 
the  above  points,  but  in  the  reverse  order.  The  gluteal  vessels  are 
next  cut  tlirough,  the  chief  vessels  being  secured  by  either  toreioD  o?i 
Spencer  Wells's  forceps;  the  cuipsule  is  then  opened,  the  round  ligR*] 
raent  severed,  and  the  limb  removed. 


EXCISION  OF  THE  HIP. 

Indications. — A.  Disease.     B.  Injury,  especially  gunshot. 

A.  Disease. — The  value  of  this  operation  still  remains  unaettledJ 
In  spite  of  all  tlie  work  done  in  this  direction,  there  is  no  other  opoH 
ation  of  equal  irnpi)rt4Uice  <ni  which  there  i.s  still  such  extreme  diflerent*' 
of  opinion  on  the  chief  questions  which  have  been  raised  again  and 
again — viz.,  Does  it  save  life?    Does  it  shorten  treatment*? 
Is  the  limb  a  better  one  ? 

Thus,  to  take  two  of  Ihe  most  recent  writers  on  hip  disease  and  \h^ 
subject  of  excision,  Mr.  Howard  Marsh,*  witli  his  experience  gained 
from  Ormond  Street  and  the  Alexandra  Hospital  for  Hip  Disease  i| 
Childli(HH],and  Mr.  fi.  .•\.  Wright.t  of  Mftnchester  and  the  Pendlnbur 
Hospital  for  Sick  Oiildren.     Mr.  Marsh  is  strongly  against  excisuiB 
for  these  reasons.    He  considers  the  results  obtiiincd  by  continue 
rest  to  be  such  as  to  render  pxcision  tohilly  xmcalled  for.     Thus,  col 
tinued  rest  gives  a  mortality  of  only  5  per  cent.,  70  per  cent,  of  ih 
cases  thus  treated  recovering  with  only  slight  lameness  and  loss 
movement.     Even  when  suppuration  has  occurred,  the  mcirtnlily 
only  (i  or  8  per  cent.     Again,  at  p.  309,  Mr.  Mai-sh  writes:   '*  The  asi 
mate  that  I  have  been  led  to  form  is,  (a)  that,  in  the  early  stjigei 
the  disease,  although  matter  is  developed,  the  operation  is  ns  unjii 
tifiable  as  it  is  to  remove  a  testis,  an  eye,  or  a  tonth  for  incipient 
Btill  curable  diseai?e;  (/;)  that  the  operation  is  generally  luicalh-d  f(J 
even  wlien  sinuses  have  formed;  (c)  that  if  hip  disea.se   has  be 
allowed  tr»  reach  the  stage  in  which  the  bones  have  become  exteusivt 
carious,  in  whic!i   matter  has  burrowed   widely,  and   in  which  tbl 
general  heallli  hns  become  seriously  afiected,  excision  will  be  of  ve^ 
doubtful  benefit.    The  operation  will  be  fatal  in  at  least  10  per  i 
of  the  cases,  while  in  another  20  or  2")  per  cent,  it  will  be  Adlowcd  *♦" 
no  improvement  in  the  ftaticnt's  condition." 

On  tlie  uLfjer  hand,  my  old  friend,  G.  A.  Wright,  speaking  from 
very  lurge  experience  of  over  a  hundred  cases  of  excision,  of  whic 
only  three,  at  most,  died  of  the  direct  results  of  the  operation,  strongh 
urges  that  the  hip  should  be  excised  "  us  soon  as  there  iii  any  evidenH 
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external  abscess  ....  and  still  better  results  would,  I  believe,  be 
ibtained  by  operating  before  the  pus  has  escape*  1  from  the  articulation. 
be  operation  is  discredited  because  it  is  put  off  until  di.sense  is  so  fur 
dvanced  that  no  trentnient  can  have  more  than  a  fraction  of  good 
esults,  while  timely  excitiinn  cuts  short  the  disease,  saves  pain,  lessens 
,he  tinje  of  treatment,  and  gives  a  better  limit,"     And  again,  at  p.  97 

his  book,  Mr.  Wright  says:  "  While  fully  aware  that  abscesses  dis- 
appear and  tuberculous  lesions  cicatrize  under  favorable  circumstances, 
I  think  that,  in  the  case  of  the  hiji,  delay  if^  unwise  amongst  the  hospital 
class,  with  whom  it  is  as  vet  impossible  to  deal  on  the  same  lines  as 
with  the  well-to-do.  In  almost  every  instance  I  have  found  much 
more  extensive  disease  than  might  be  exjieeled  from  the  external  evi- 
dence. unle.s8  the  pathology  of  the  alfectiou  is  borne  in  mind,  and  I 
believe  that,  onc^  this  chronic  osteo-myelitis  is  established,  nothing 
Bbort  of  excision  can,  in  Jurnqnlnl  cases,  prevent  the  ultimate  progress  of 
the  disease  to  abscess, and  too  often  to  griidual  exhaustion  of  the  patient 
by  pain  and  discharge.  Nature,  of  course,  in  many  cases  will,  unaided, 
get  rid  oi  the  dead  lione  by  slow  and  tedious  processes,  but  the  num- 
ber of  children  who  can  survive  the  process  of  elimination  is  very 
small,  while  the  mortality  after  early  excision  is  not  great,  and  the 
failures  are  mainly  in  those  instances  where  the  operation  has  been 
put  oft"  till  too  late.  Wliere  actual  necrosis,  or  caries  of  the  head  of 
the  femur,  witli  destruction  of  bone  and  cartilage,  and  often  sequestra 
of  varying  size  in  the  acetabulum,  or  at  least  caries  of  it  are  known  to 
exist,  I  tliink  few  advocates  of  non-operative  treatment  will  be  found." 
With  reference  to  so  wide  a  divergence  of  opinion  between  two  a uihor- 
ities  on  the  subject,  it  may  be  pointed  out  th;it  Mr.  H.  Marsli  has 
worked  under  conditions  more  favorable  than  those  which  fall  to  the 
lot  of  ntost  hosjiital  surgeons.  Thus,  at  the  Alexandra  HospiUil,  cases 
are  kept  umler  trciitnieiit  as  long  as  rest  an<l  extension  are  reijuircd; 
if  an  operation  is  called  for,  the  case  is  transferred  elsewhere.  While 
every  one  must  admire  Mr.  Marsh's  success,  it  is  clear  that  the  condi- 
tions under  which  it  has  been  gsiined  must,  as  yet,  stand  alone. 

My  own  opinion  as  to  the  advisability  of  excision  in  the  ordinary 
hip  disease  of  hospital  children  is,  that  it  should  be  resorted  to  by 
surgeons  chiefly  when  su[>puration  is  present  and  has  resisted  a  flue 
trial  of  rest,  and  nntiseiitic  incision  and  drainage,  this  latter stej)  giving 
an  opportunity,  though  a  limited  one,  of  investigating  the  am<mnt  of 
disease  jjresent.  But  while  I  should  thus  advocate  the  performance 
of  the  operatirm  in  the  second  stage,  I  think  that  sufficient  importance 
has  not  been  attached  to  the  fsu-i  that  disease  of  the  hip-joint  is,  unless 
not  only  seen  but  treitted  in  the  first  stage,  severe  and  progressive,  and, 
per  «^,  likely  to  end  futnlly;  if  this  be  so,  excision  must  not  be  too 
much  reproached  with  f.iilure. 
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The  conditions  which  usually  accompany  obstinate  suppuration,  an 
which  tliup  call  for  excision,  lire  thosesix  given  by  the  Clinical  Society 
Comniittoe  on  excision  of  the  hip-joint — viz. : 

i.  "  Necrosis,  and  separation  of  the  entire  head  of  the  femur,  and  i| 
conversion  into  a  loose  sequestrum."* 

ii.  "  The  presence  of  firm  sequestra  either  in  the  head  or  neck  of  th 
femur,  or  in  the  acetabulum."  This  question  is  a  most  importint  on^ 
for  as  Mr.  Marsli  (p,  318)  writes,  "  much  difference  of  opinion  e.\i3 
as  to  the  frequency  with  which  hard  sequestra  of  any  material  sizear 
present  in  suppurative  hip  disease."     He  himself  thinks  tliat  whe 
present  setjuestra   usually  consist  of   porous,   frial)le   bone.    The 
structure  is  such  that,  should  excision  not  be  performed,  Uiey  wii 
crumble  away  and  disai)pear,  and  will  not  prevent  repair.f    A  dii 
tinctly  different  opinion  is  held  by  Mr.  Wright  (loc.  supra  cit.,  p.  U^\ 
"here  opening;  of  abscesses,  and,  still  less,  expectant  treatment, 
hardly  be  considered  a  satisfactory  mode  of  getting  rid  of  sequel 
yet  in  no  less  than  in  39  (out  of  10(3)  were  there  actual  loose  »equ«li 
while  in  many  others  there  were  patches  of  bone  which  was  practical^ 
dead  though  not  loose.    The  possibility  of  removiny  sequestra  wit 
out  a  formal  excision  is  worth  trying  in  some  cases,  but  it  is  iifu 
impossible  to  discover  the  presence  of  the  sequestra  until  the  end 
the  bone  has  been  reuiuved,  or  to  extract  them  if  found.     More<iv< 
even  after  the  removal  of  sequestra,  others  may  exist  and  not  be  fnuii^ 
and  in  other  instances  the  disease  progresses  in  the  surrounding  Ik>0 
and  necessitates  subsctjuent  excision.     There  are  often,  too,  other  fo 
of  disease  in  the  medulla,  which  are  as  great  bars  to  recovery  as  ih 
Beque(*tra  themselves." 

iii.  "  Extensive  caries  of  the  femur,  or  the  pelvis,  leading  to  prolongs 
suppuration  and  the  formation  of  sinuses." 

iv.  "  Intra-pelvic  abscess  following  disease  of  the  acetabulum.'" 

Witfi  reference  to  these  conclusions,  I  should  doubt  myself  whethe 
excision  can  be  often  justifiable,  especially  in  the  latter.    Even  if  ii 
gave  the  desired  dniin;igc  the  patient's  condition  with  tliseivse  of  t))<l 
acetabulum  is  not  one  usually  to  give  the  required  repair  after  excision. | 


•  Mr.  Miirsh  (for.  fiiprn  elt ,  Fig.  50,  p.  383)  thinks  that  thei*e  cases  Kn  not  Bi* 
Mr.  llillou  [Ili:M  unci  Pain,  Fig.  H3,  p.  341)  Khow.s  a  similar  specimcu.  I  should  brt 
ihou^iit  the  condition  n  very  iincnmnion  one. 

t  "This  wems  lo  be  proved  by  the  fact  that  in  numerous  ca^esin  which  ppilb(;«P" 
ptirution  hnn  been  guing  on,  so  that  there  can  be  no  reaonnable  doubt  tiiai  ex'n"'*^ 
bune  (iiseuLse  has  been  present,  all  the  sinuses  will  close,  allhonxh  eillier  no  bone  »■ 
w«rked  nut  or  been  ejttracted.  In  ibese  iai*lances  we  roust  c«>nclude  either  thai  o*  '^ 
questra  were  pt-eseut,  nnd  in  (hat  ease  it  would  appear  that  setpiestm  are  not  w  cuW** 
as  »ome  believe ;  or  ihal  they  often  cniinhle  away  and  are  dittchnrged,  so  thai  opww* 
interference  is  by  no  means  e«iential  for  their  removal "  (Marsh,  loc  ntpra  eil^  p.H" 
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"  Extensive  caries  "  of  the  pelvis  certainly,  and  in  many  cases  of  the 
femur,  will  require  amputation,  especially  after  childhood. 

V.  "  Extensive  and  old-standing  synovial  disease  and  ulceration  of 
the  articular  cartilages,  with  persistent  suppuration."  This  condition 
is  rarely  met  with  in  the  hip-joint,  where  the  disease,  as  usually  met 
inth,  starts  not  in  the  synovial  membrane,  as  in  the  knee-joint,  but  as 
a  chronic  osteo-myelitis  in  the  neighborhood  of  the  epiphyses,  espe- 
cially the  upper  one. 

vi.  "  Displacement  of  the  head  of  the  femur  on  the  dorsum  ilii,  with 
chronic  sinuses  and  deformity." 

This  condition  will  probably  be  more  rarely  met  with,  nowadays, 
as  earlier  facilities  for  treating  hip  disease  arise.  I  happen  to  have 
performed  excision  five  times  for  such  cases ;  of  these  four  recovered 
with  sound  and  useful  limbs,*  but  in  one,  a  lad  of  eighteen,  in  which 
the  sinuses  had  closed  some  years  before  the  operation,  I  should  now 
prefer  to  improve  the  condition  of  the  limb  by  a  Gant's  osteotomy  and 
division  of  the  contracted  sartorius.  tensor  vaginre,  and  adductor  longus. 
These  patients  seem  to  me  to  bear  excision  well,  this  being  probably 
due  to  their  having  good  vitality,  as  shown  by  their  survival,  and  the 
amount  of  repair.  Further,  in  running  successfully  the  gauntlet  of 
the  disease,  they  have  escaped  the  dangers  of  lardaceous  and  general 
tubercular  trouble.  The  surgeon  must  here  be  prepared  for  a  good 
deal  of  trouble  in  dislodging  the  displaced  head,  after  sawing  through 
its  neck,  owing  to  its  being  firmly  matted  down  by  old  adhesions. 

The  Condition  of  the  Limb.  Is  this  a  better  one  after  Ex- 
cision or  after  a  Oure  by  Rest  ? 

Here,  again,  the  divergence  of  opinion  is  marked  and  puzzling.  Mr. 
Marsh  (loc.  supra  dt.,  p.  308)  is  of  opinion  that  "  the  limb  after  excision 
of  either  the  hip  or  the  knee  is  usually  very  inferior  to  the  average 
limb  that  is  obtained  after  recovery  has  followed  the  treatment  by 
rest."  Mr.  Holmes  (^Syst.  of  Surg.,  vol.  iii.  p.  757,  1883)  thinks  that, 
while  recovery  after  excision  of  the  hip-joint  is  very  complete,  as  far 
as  the  movements  of  the  limb  are  concerned,  "  the  shortening  is  gen- 
erally greater  than  after  the  spontaneous  cure,  and  the  limb  is  less 
firm,  and,  on  the  average,  less  useful."  The  Clinical  Society's  Com- 
mittee reported  on  this  subject  that,  after  excision,  "movement  is  more 
frequently  present,  and  also  more  extensive,  but  that  patients  often 
walk  more  insecurely  and  with  a  considerable  limp,  while  the  limb 
after  treatment  by  rest  and  extension,  though  frequently  more  or  less 
fixed,  is  more  firm  and  useful  for  the  purposes  of  progression."  While 
feeling  assured  that-  the  resulting  usefulness  in  some  cases  treated 
by  excision  far  surpasses  the  best  results  obtained  by  rest,  I  consider 

*  The  fifth  has  only  just  been  operated  on. 
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that  the  average  result  obtained  by  rest  is  superior  to  that  following | 
excision,  and  that  this  is  increasingly  marked    after  childhood,  the 
limb,  in  adolescents  recovering  after  excision,  being  very  i»fi'"  f1  (iU 
like  and  useless. 

On  the  other  hand,  Mr.  Wright,  whose  large  experience  on  tliia  sub- 
ject has  already  been  referred  to,  luiBconie  to  the  conclusion  (locmffra 
c?X,  p.  126)  that  "  excision  gives  a  better  lirab  than  the  average  resultj 
obtained  without  operation  ;  "  and  again  (|».  114) :  "In  my  owu  exf 
rience,  useless,  flitil-like  joiuta  are  exceedingly  rare,  and  limited  Ui  tliosnj 
cases  where  the  excision  was  iK;rfornied  in  very  late  stages  of  thediseatw  j 
the  powerless  condition  is,  1  take  it,  the  result  of  the  disease,  ml 
the  operation."     With  regard  to  tlie  two  conditions  which  chifflj 
interfere  with  the  usefulness  of  tlie  limb  after  hip-exeision — vi«., 
flail  like  state,  and  shortening,  Mr.  Wright's  opinion  on  the  former  hi 
already  been  given.     With  regard  to  the  latter,  he  considers  (p.  108t 
that,  '•  though  some  shurteniiig  must  necessarily   result,  this  aris 
mainly  from  the  weight  being  borne  upon  the  limb  premaiurelyJ 
....  Growth  in  length  of  the  femur  takes  place  almost  entirely 
its  lower  ejnjfhysial  line,  hence  the  lo.ss  of  length  or  true  shortcnie 
is  only  the  distance  from  the  line  of  section  to  the  top  of  the  hftu 
coupled  with  such  arrest  of  growth  Jis  may  result  from  impaired  nutr 
tion,  this  last  being,  of  course,  a  very  inconstant  quantity.''* 

Conditioiis  of  Success  in  Excision  of  the  Hip.— .Vmcms 
these  are : 

1.  Age.  I  consider  the  best  six  to  fourteen.    Atler  cightwn  exci^uJ 
should  rarely  be  performed,  Furneaux  Jordan's  amputiition  taking  il 
place.     Mr.  Wright  {p.  12tj)  thinks  that  after  fifteen  excision  shou 
be  rejected  in  favor  of  anipuUttion. 

2.  Absence  of  lardaceous  disease.  I  cannot  agree  with  the  conclusifl 
of  the  Clinical  Society's  Committee  (/of.  miprn  cit.,  p.  233)  thatcxcisio 
is  called  for,  "  when,  in  u  case  of  suppuration,  enlargement  of  the  liv( 
and  albuminuria,  indicating  the  presence  of  degeneration  of  the  viscer 
is  detected."  Excision  should  be  performed,  in  my  opinion.  befoP 
ouly  the  appearance  of  lardaceous  disease.  When  there  is  cviden 
of  this  condition  having  set  in,  especially  in  the  kidneys  or  LDtdstloi| 
amputation  is  to  be  preferred. 

3.  Absence  of  advancing  mischief  in  other  joints,  or  of  tubercuii 
lesions  in  the  viscera — e.g.,  the  lung. 

4  The  disease  must  be  removed  as  entirely  us  possible.    Thw,  isj 


*  On  this  matter  Mr.  Wright  qimles  Prof.  Olller'e  [Bn,  de  Chir.,  1881;  Avd)il 
Surijf.rtj,  Jnijuiir/,  LSStl)  estini.ite  that,  up  to  five  years  ofiKe,  the  growtli  of  the  froisf 
takes  |)lii<.'t;  about  tfqually  at  it>t  two  end.t ;  that,  after  live,  the  rule  of  growth  of  ib«l(i*<^ 
end  increa8e8  rupiilly  till  it  becoiace  three  times  ibnt  of  thenpper. 
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^the  ft'iiiur  at  least,  the  section  must  pass  below  all  foci  of  disease. 
,A11  sinuses  sliuuld  also  be  scraped  out. 

5.  Adequate  dnuuage. 

6.  Careful  after-trealmeut,  the  wouud  being  ke]it  asepde. 

7.  The  patient  riiust  not  be  kept  too  bmg  on  his  huek  in  hospital  air. 
B.  Gunshot  Injuries. 
Excision  of  the  Hip-joint  for  Gunshot  Injuries,  contrasted 

with  Conservative  Treatment,  and  Amputation  at  the  Hip- 
joint,— For  the  sake  of  convenience  it  will  be  well  to  take  the  above 
three  plans  of  treatment  of  gmis^hot  injuriew  of  the  hip  to^^etlier. 
As  before,  I  shall  avail  myj*elf  of  the  laborious  resenrehes  and  the 
unrivalled  authority  on  this  suiiject  of  Dr.  Otis.  He  writes*  that 
the  evidenre  colk'cted  tlurin-.;  tlie  American  war  shows  that '' of  the 
cases  of  undoubted  intra-capsular  shot-fracture  of  the  hi]»  treated  by 
conservation,  9H..S  per  cent,  had  n  fatal  termination,  that  in  sixty-i*ix 
cases  treated  by  excision,  the  fatality  was  yo.y  per  cent.,  and  that  in 
sixty-six  cases  treated  by  exarticulation,  it  was  83.3  per  cent.;  but 
from  these  results  it  shi>uld  not  be  concluded  that  operative  interfer- 
ence was  always  indicated,  and  that  amputation  wuh  preferal)le  to 
excision.  On  p.  121  of  Circalar  No.  2,  I  have  already  pointed  out  that 
the  nuestion  as  to  the  most  eli^nlfie  treatment  of  shot  injuries  of  the 
liip-ji>int  is  not  susceptihle  of  a  purely  nrithtuetical  suhitiiMi,  and  that 
the  variety  of  the  conditions  under  which  the  patients  are  placed,  the 
diversity  in  tlie  extent  of  their  injuries,  and  the  inevitable  imperfec- 
tion of  all  surgical  records,  forbid  any  such  rigorous  cona[tarison.  No 
less  than  nine  of  the  sixt^'-six  cases  of  excision  were  coniplieated  with 
such  k'sions  of  the  pelvic  walls  and  viscera  ns  made  any  opierative 
interference  Uvseless  ;  among  the  sixty-six  coxo  femoral  amputations, 
probably  all  successful  cases  have  been  recorded,  while  some  faL'il 
ciiscs  nuiy  remain  unpublished,  and  in  the  3U4  cases  treated  by  con- 
servation, the  correctness  of  the  diagnosis  may  be  questioned  in  many 
instiinces.  The  character  of  ihe  injury  must  determine  the  choice  of 
treatment;  but  the  general  rules  regarding  shot  wounds  of  the  Iiip- 
joint  laid  down  in  Ctrculnr  2  are  uncontroverted :  that  expectant 
treatment  is  to  be  condemned  in  all  cases  in  which  the  diagnosis  of 
direct  injury  to  the  articnlutiuu  can  be  clearly  (.-stidjlisbed/'  tiiat 
"  primary  excisions  of  the  head  or  upper  extremity  of  the  femur 
should  be  perfornu'd  in  all  uneouijjlicated  cases  of  shot-fracture  of  the 
head  or  neck  ;"  that  "  intermediary  excisions  are  indicated  in  similar 
cases  where  the  diagnosis  is  not  made  out  till  late;"  that  "secondary 
excisions  are  demanded  by  caries  of  the  head  of  the  femur  or  second- 
ary involvement  of  the  joint ;"  that  amputation  should  be  performed-^ 
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"  1.  When  the  thigh  is  torn  off,  or  the  upper  extremity  of  the  femur 
comminuted  with  great  Ulceration  of  the  soft  parts,  in  such  proximity 
to  the  trunk  that  amputation  in  eontiuuity  is  impracticahle.  2.  When 
a  fracture  nf  the  hoa<l,  nfx*k,  or  trochanters  uf  the  femur  is  complicated 
with  a  wound  of  the  femoral  vesaela.  3.  When  a  gunshot  fractare 
involving  tiie  hip-joint  is  complicated  by  a  severe  compound  fracture 
of  the  limb  lower  down,  or  by  a  wound  of  the  knee-joint." 

It  is  possible  that  Dr.  Olis'.s  opinion  us  to  tlie  uselessnese  of  exfiectant 
treatment  in  gunshot  injuries  of  the  liip-joint  will  need  alteration  io 
the  future — /.e.,Prof.  Limgeubeck,*  from  his  experience  in  the  Franco- 
(lerman  war,  considered  that  the  ex{)octHnt  treatment  gave  a  htfrt 
proportion  of  recoveries  than  excision,  and  still  more  than  amput*- 
tion,  and  advised  that  the  expectant  method  should  always  berciNtrteil 
to  .save  wlien  disarticiiljtion  is  rendered  inevitjilile  by  the  destrudiou 
and  shattering  of  the  limb.  Sir  T.  Longmoref  thinks  timt  this  que* 
tion  must  be  iield  to  Iw.  "  still  mbjiidice,  and  surgeons  must  wail  for 
still  more  exti-niled  experience,  under  modern  improved  meth<Kl?iif 
treatment,  before  any  rule  can  be  accepted  as  having  yet  ItL-eii  fvtil'- 
lished  on  this  grave  question/' 

Examining  into  ilie  dates  at  which  the  excisions  of  the  iii|'  wire 
perforriiud,  Dr.  Otis  t/'ff.  nuprn  cit.,  p.  120)  gives  the  mnrtjilitv  raU.' sf 
9;i  percent,  for  the  primary,  96.0  per  cent,  fur  the  intermediary, «n(i 
iiiA  p<T  cent,  for  the  secondary  operations.  Thus, "  the  excisiousnnd 
am])ubitions  practiced  tiuringthe  intermediary  or  innammaloryslag? 
are  l>v  f'lr  the  most  dangerous,  and  should  never  be  performed  except 
as  compulsory  operations." 

As  to  the  dates  of  the  exarticulations  of  the  254  cases,  there  wen-SJ 
jirimary,  with  75  deaths  (91.4  percent,  mortality; ;  55  iniernv 
with  52  deaths  (04.5  per  cent.) ;  40  secondary,  with  33  deaths  i^''-  ■. 
cent.) ;  reamputations,  with  4  deaths  (36.3  per  cent).  Dr.  Otisfth'"^ 
fr(jin  these  statistics  that  "  intermediary  operations  offer  the  l«ut 
chance  of  recovery,  that  the  results  of  primary  operations  aw  nrnrt 
favorable;  that  secondary  exarticulalious  give  one  rec:>very  inl»'i'l'^* 
cases  ;  and  that  of  the  instinces  of  re-amputation  one  in  atiout  ibrv* 

proves  successful Unless  the  nature  of  the  injury  is  such  lh*t 

the  operation  can  be  delayed  till  the  secondary  period,  it  is  bettcrthat 
it  should  be  done  at  once, although  it  would  appear  that  the  dire  result* 
of  amputations  at  the  hip  performed  during  the  Schleswig-Hols'tfii 
war  of  1.SM4,  the  Austro-Russian  war  of  18G6,and  the  Franc(>Prn»»'*" 
war  of  1S70-71,  have  had  a  tendency  to  raise  dtiubts  regarding ^' 
exi)ediency  of,  especially  the  primary,  exarticuiulion  of  the  hip." 

♦  Arch./.  Ktin.  Chir^  1874,  Bd.  xvi.  8.  309-316.   The  reooreriea Meiu  to  bw^* 
Iwenty-five  uiit  of  eighlj-eiglit  eases  so  trented. 
t  Hytem  of  Surgery,  vol.  i.  p.  561. 
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Operation.  —  Two  will  be  described  here:  A.  By  posterior 
incision ;  B.  By  anterior  incision. 

A.  Posterior  Incision  (Fig.  153).— The  chief  advantage  of  this  is 
its  better  drainage,  a  point  which  outweighs,  in  my  opinion,  the 
Bmaller  interference  with  muscles  entailed  by  the  incision  in  front 
(p.  863). 

While  the  patient  is  being  brought  under  ether,  a  stirrup  is  applied 
if  weight-extension  is  to  be  made.*  The  child  being  rolled  oyer  on 
to  his  sound  side,  and  the  parts  thoroughly  cleansed,  the  surgeon 
stands  usually  outside  the  limb,  tlje  patient's  body  being  in  either 
case  placed  conveniently  at  the  edge  of  the  table,  one  assistant 
supporting  the  limb,  while  anotlier  is  opposite  to  the  surgeon.  An 
incision,  about  3i  inches  long,t  is  now  made  over  the  middlej  of  the 
great  trochanter,  commencing  about  midway  between  the  top  of  this 
bone  and  the  anterior  superior  spine,  and  ending  over  the  shaft,  just 
below  the  trochanter.  The  incision  should  curve  slightly  forwards 
and  pass  down  to  bone  or  cartilage,  as  the  case  may  be,  at  once.  Any 
bleeding  vessels  being  secured,  the  exact  position  of  the  liead  and  neck 
is  now  made  out  by  an  aseptic  finger,  aided  by  an  assistant  rotating 
the  limb.  A  second  incision  opens  the  capsule  freely,  ^^'ith  a  peri- 
osteal elevator,  aided  by  a  knife,  the  muscles  attached  to  the  great 
trochanter  are  detached,  the  cartilage  in  young  subjects  peeling  off 
with  them  in  one  or  more  pieces.  The  finger  is  now  passed  round 
the  neck  of  the  femur,  and  the  soft  parts,  including  the  periosteum, 
detached  as  much  as  possible  on  the  inner  side.  The  finger  now 
feeling  that  the  upper  part  of  the  trochanter  and  the  neck  of  the  bone 
are  free,  and  protecting  the  soft  parts  on  the  inner  side,  the  bone  is 
sawn  through  just  below  the  top  of  the  trochanter  with  an  osteotomy, 
metacarpal,  or  keyhole  saw.g  This  division  should  be  thoroughly 
and  cleanly  effected  without  splintering.    If  it  be  preferred,  in  addi- 

*  There  is  no  occaKion  to  apply  an  Esniarch'H  bandage  above  the  wound ;  and 
rendering  the  limb  evascidar,  save  by  elevation,  18  often  rendered  iiii|)08sible  t^r  the 
presence  of  an  abscetM  or  sinuses. 

t  This  is  umially  sufficient  in  a  child.  But  it  must  be  always  remembered  that  a 
small  wound,  by  giving  insufficient  room,  leads  to  bruising  and  difficulty. 

X  The  advantage  of  going  as  far  forward  as  this  is,  that  the  fleuhy  and  vascular  parts 
of  the  muscles  attached  to  the  great  trochanter  are  better  avoided. 

i  The  section  of  the  bone  should  always  be  made  while  this  in  in  situ.  The  plan  of 
dblooating  the  head  by  addiicting  the  limb,  and  then  sawing  it  off,  disturbs  the  parts 
more,  and  runs  the  risk  of  fracturing  the  wasted  femur  of  a  little  child,  an  accident 
which  I  have  seen  occur  in  the  hands  of  a  very  careful  operator.  Mr.  Wright  {loe. 
Bupra  eit.  p.  101)  states  that  he  hitd  one  case  among  his  earlier  operations,  and  that  he 
has  also  separated  the  lower  epiphysis  in  an  infant  while  manipulating  the  femur 
during  incision  of  the  joint.  He  points  out  another  objection — viz.,  the  ease  with 
which  the  periosteum  may  be  stripped  off  if  the  head  of  the  bone  is  thrust  out. 
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tion  to  the  [jrutcction  of  the  finger  on  the  inner  side,  n  blunt  di 
may  be  parsed  behind  the  bone  as  well,  but  this  is  not  esstndl 
retnu'tion  will  proffct  tlu.'  lips  «>f  the  wound  from  the  saw.    With 
aid  of  the  HnyiT  and  an  plevut^»r,  or  with  a  lion-forcej»8,  the  he 
and  nfii'k  nf  the  hone  are  leverofl  out  of  the  acetaliuluni,  this  be 
often  atti.'inletl  with  some  difficulty  unless  the  wipsule  has  been  v< 

Via.  lo3. 


/^ 


>0- 


Sxelslonoftbe  hip.    Thesiiw  h  nppllcd  rtithcr  Iowit  dnwn  thati  u^^iiaL   At>oTe  tlieKred 
trochanter  thv  uu«k  nnd  lu'mt  arv  swn  liidibUncOy. 

freely  o])eiied.     The  ligumentum  teres  is  probably  destroyed;  if  i 
it  must  he  divided.    The  acetahulum  is  then  examined,  and,  if  meKlj 
roughened,  left  alone;  if  (littinj.' or  erosion  are  preeent,  gouging  uic 
be  reHorlei]  l4i.* 

Any  bleeding-  points  are  now  looked  to,t  and  drainage  providcdl 
the  very  bottom  of  the  acetiibuhun.     No  sutures  sliouhl  he  in«icrte<ii 

Site  of  Section  of  Uie  Femur. —  Having  tried  both,  I    think  tli.it 
seetion  through  the  great  troehanter  ( j.r.,  just  below  ita  upper  ruanril 
in  pre  fern  hie  to  one  above  it  {i.e.,  through  the  ne«k).     This  has 
nihti}it(/e»  of  disturbing  and  damaging  the  atUichnients  of  vtwivla 
much  less,  and  thus  leads  to  more  rapid  healing  and  far  greati-n 
bility  of  the  limb.    Tliese,  however,  are  outweighed   by  the  di* 

♦  Any  seqiiMira  present  must  be  removed.    If  (he  noelnbnlum  i«  perfonlcd,) 
pii8  pretient  on  its  pelvic  nspect,  free  exit  TniiHt  be  prcivided  hy  means  of  agOMglJ 
small  tre]>liine,  and  a  driiinti^'e  tuiie  pnsned  throuf^h. 

t  Tht-*  htt-raorrhnge  is  iisii:di|y  vcrv  slight  Firm  plugging  aronnd  lhedriiiug«-U 
wiih  siri|><i  of  t^ti]  nleinlirotli  or  iixioform  gauze  will  iirre*!  iroidde»inine  txrtinjr,  m' 
preferuble  iti  tipending  time  in  Irving  to  secure  vesselis  iinle»«the^e  spring  diMii 
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intaffe  which  It-aving  fiuch  a  large  piece  of  hono  as  the  trochanter 
entails — viz.,  that  after  healinp,  this  proccse  pets  drawn  up  against 
the  sicnr  iind  coiistrtntly  frtts  it.*  It  is  also  siiid  tt)  olieck  the  uscape 
of  discharges,  and  to  render  the  {»atient  liahle  to  persistence  or  recur- 
rence of  the  disease.  I  am  doiibifui  as  to  the  last  two,  but  the  first  is 
absolutely  certain. 

B.  Anterior  Incision. — Mr.  R.  \V.  Parker  has  advucatcd  this 
method  from  its  interfering  loss  with  the  muscles  and  the  bluod- 
Bupply.  He  expresses  his  belief  (Clin.  Sttc.  Tiau.<*.,v6\.  xiii.  jj.  108) 
"  that  any  incision  whicii  opens  the  hip-joint  from  behind  is  a  little 
onsurgical  as  an  operation,  for  it  must  necessarily  cut  across  a  large 
mass  of  very  important  muscles;  and,  furthermore,  it  must  interfere 
largely  with  the  vascular  anastonuipes  about  the  trochanter  as  well  as 
the  joint.  Thus  the  three  glutiei,  the  pyriformis,  obturator  internus, 
quadratus  femorig,  and  {possibly  some  fibres  of  the  adductor  inagnus 
will  be  divided."! 

I  doubt  very  much  wbetlier,  if  this  method  is  largely  tried,  the 
above  advantages  will  he  found  to  outweigh  the  perious  disadvantage 
of  inferior  drainage,  and  perhaps  that  of  a  good  deal  of  bruising  of 
the  soft  parts,  owing  to  the  greater  dithcuUy  in  turning  out  tin-  bead 
of  the  bone  in  this  position.  1  ought,  however,  with  regard  to  the 
latter  objection,  to  say  at  once  that  I  have  no  personal  exjiericnce  of 
this  method  :  having  used  in  my  eighteen  cases  the  posterior  in- 
ci.sion,  I  should  be  very  unwilling  to  give  ujt  what  I  think  nioet 
surgeons  will  consider  the  very  superior  drainage  which  this  gives. 
On  this  point  we  are  in  need  of  more  information.  Thus,  of  the  si.x 
cases  given  by  Mr.  Parker  in  his  ]tii[)er,  one  only  wjis  successful,  and 
this  was  operated  on  by  the  usual  posterior  incision.  Of  the  two  in 
which  the  incision  in  front  is  stated  to  have  been  used,  the  cases  were 
progressing,  but  were  still  under  treatment.  Of  the  other  three,  in 
one  amputation,  and  not  excision,  was  performed ;  in  the  remaining 
two  excision  was  resorted  to,  but  tlie  kind  of  incision  is  not  slated. 
One  of  these  had  improved,  but  still  had  sinuses,  and  could  not  walk  ; 
the  other  had  not  improved. 

Mr.  Barker  has  recently  advocated  this  method,  regarding  it  "as 

*  Abont  ten  yeare  ago  I  made  «iBe  of  thif)  tnelliod  in  one  i-BHe,  nawing  the  hoo« 
through  the  neck  nnd  lenviiig  tlie  Irochiinler  entire.  A  rapid  recovery  took  place, 
and  llie  lioy  quickly  Tet><ivered  jmwer  over  the  limb.  He  hax  long  been  iiWe  to  nm 
and  rliml)  like  other  li«dn,  and  the  niovpnients  of  flesion,  e.xtenKiun,  abduction,  and 
adddoiioti  nre  cxrrflordinnrily  pcrfet-t.  lie  ]ift.s  liowt-ver,  been  niider  my  c^are  on 
(ieveral  oocHsions  for  t-iiperficuil  ulcerulion  of  tlie  ficar,  wliirli  is  freUed  Ijv  ihe  very 
prominent  upper  mnrgin  of  the  imniedi.itely  sidijncent  trodianter. 

t  Jlr.  tiarker  ( K.CS.  Leel.,  infra  c it.)  claims  another  urIvaiitUKe  for  thi»  melliod^ 
viz,  th»(  the  wound  being  in  front  eiiirblcH  the  pulicnt  to  be  [daceii  on  u  donlila 
['homas'H  .«|dinl  a  week  or  so  after  operation,  and  tu  be  more  easily  niuved. 
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superior  in  every  way  to  the  older  method,  and  as  likely  to  bcc 
the  operation  par  ezeellenre  in  all  early  cases  of  hip-joint  diseafic." 
Mr.  Barker,  in  hi.s  recently  delivered  Huntorian  Tiecturo?,  eivp* ' 
following  most  interesting  information  on  theahove-alludnl-to  mat 
of  drainage.  It  will  be  understood  that  his  remarks  refer  to  operation 
in  early  cases.  While  it  is  much  to  be  desired  that  we  sliuuM  have 
fui'llier  information  in  the  shape  of  carefully  reported  ca^vs,  lii>»|tilal 
surgeons  will  agree  that  if  Mr.  Barker  succeeds  in  proving  his  point, 
he  will  ha\.'e  done  n)ore  for  the  surgery  of  hip-joint  disease  than  alrnfl 
any  other  surgeon.  I  have  quoteil  the  passage,  owing  to  its  al>gorliti 
interest,  in  extenjso.  "  Except  for  the  drain-openings,  such  lam 
heal,  in  my  experience,  as  a  rule,  by  first  intention.  The  fluid,  uio 
over,  after  the  first  day  or  so,  which  comes  from  the  drain-tolx*, 
little  more  thun  thick,  odorless  serum.  It  exudes  in  very  suil 
quantity,  and  ought  never  to  become  truly  purulent.  Tltia  is 
reason  why  the  opening,  although  anterior,  is  perfectly  jtdequate 
the  drainnge  of  the  cavity  left  by  the  operation.  I  have  often  '« 
asked,  *  Do  you  fiml  this  anterior  incision  gives  sufficient  dmina 
for  discharges?'  My  answer  always  is, '  Certainly,  for  there  srei 
disclinrges  worth  mentioning  after  the  first  oozing  of  blood  and  *crB 
innnedialely  follnwing  operation.'  Those  who  ask  this  questioa  lull 
doubtless,  in  their  eye,  the  older  experiences  of  excision  of  thel 
when  the  operation  wns  usually  undertaken  in  an  advanced  stnjre^ 
the  disease,  when  suj»puraticin  had  already  set  in  freely,  with  ran 
fying  sinuses.  I  am  not  alluding  to  such  cases,  believing,  as  L 
that  experience  shows,  and  especially  Mr.  Marsh's  figures  alltitlrd 
alrciidy,  that,  beyond  aseptic  drainage,  they  are  best  left  to  Natt 
and  an-  unsuitable  for  excision.  But  in  relatively  early  cases 
carefully,  as  just  described,  we  have  t<«iia%,  and  ought  alicay»\o  liaf 
healing  without  any  suppuration  at  all,  properly  so  called.  I  could 
prorJiu:!'  a  series  of  cases,  illustrating  tbi.'*  fact,  from  my  own  pmcti 
and  from  that  of  my  colleague,  Mr.  Biltou  Pollard,  who  operate* 
exactly  the  same  lines  at  the  Children's  Hospit4t1.  and  I  believe  i 
surgeons  have  found  tlie  same  thing.     It  must  not  be  f"'  » 

when  an  excision  is  performed  early,  and  all   tuljerculi/- 
removed,  a  clean-walled  cavity  is  left,  most  of  which  is  quite  ca\»^ 
of  healing  by  first  intention,  when  its  different  surfaces  are  lin'DS 
into  contiict  by  firm  proti.sure.     And  in  tliese  cases,  the  heaj  of '^ 
bone  being  removed,  and  the  acetabulum  quite  clean,  tl)e  cut  surf* 
of  the  neck  of  the  femur  cnn  be  brought  close  up  to  the  latter.so  I 
altliuugh  there  is  putentiidly  a  large  space  in  the  field  of  of»rniti 
there  ought  to  be  actually  little  or  no  cavity  left,  if  pressure  Imvel 
properly  ajiplied  from  the  first.    There  is  no  need,  then,  iu  wo 
cases,  after  the  first  day  or  two,  for  extensive  drainage  if  the  woui 
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be  kept  nseptic.  If  it  is  not  so,  of  coui-se  the  case  is  totally  different, 
and  drniniige  is  uljsolutely  necessary.  For  my  own  part,  I  inteiKl  to 
try  wliether  scime  of  these  enrly  excisions  cnnnot  be  left  to  heal  sihsn- 
lutely  by  first  intention,  without  any  dnunajie  at  all,  just  as  in  many 
B  tubes  can  be  dispensed  with  altogether  in  analogous  cases  of 
operation  on  the  knee." 

As  1  have  aaid  liefore,  this  question  can  alone  be  settled  after  a 
large  number  of  cases  have  been  published.  Surgeons  will,  no  doubt, 
follow  Mr.  Barker,  and  test  this  method  widely.  Mo8t  will,  I  think, 
begin  by  drainiii|^  the  deepest  cavity  of  the  wound  by  a  tube  brcnight 
out  by  counter-puncture  on  the  outer  aspect  of  the  thigh,  in  the  event 
of  their  cases  not  running  so  smooth  a  course  as  31  r.  Barker's.  Two 
expressions  in  the  above  most  interesting  remarks  require  attention — 
first,  where  Mr.  Barker  says,  **  when  an  excision  is  performed  early 
and  all  tuberculi/ed  tissue  is  removed  ;  "  the  secoml,  "  in  these  cases, 
the  head  of  the  bone  being  removed,  and  the  acetabulum  tiuite  clean." 
I  fear  these  most  desirablr  eunditiuns  will  be  found  most  dillicult  In 
secure  absolutely,  even  if  early  exeision  is  resorted  to,  but  I  would 
not  in  this  put  a  mere  opinion  before  Mr.  Barker's  experience.  We 
must  wait  for  that  light  whieh  carefully  reported  eases  ulone  give. 

Operation. — Tlie  patient  being  on  !iis  back,  with  the  limb  ex- 
tended, and  the  parts  duly  cleansed,  the  surgeon  standing,  in  the 
case  of  eith(-r  limb,  on  thf  right  side,  makes  nn  incision  3  to  4  inches 
long,  starting  immediately  below  the  anterior  suj)erior  spine  down- 
wards, and  slightly  inwards,  between  the  tensor  vaginai  and  glutivi 
I  externally  and  the  sarloriuH  internilly.  The  upper  part  uf  this 
incision  should  pass  down  to  the  capsule  at  once,  the  lower  third 
should  divide  skin  only.  A  second  incision  in  the  upper  part  of  the 
^first  should  certainly  open  the  capsule.  An  aseptic  finger  now  ex- 
liBBines  the  condition  of  the  joint.  The  wound  being  opened  by 
retractors,  a  narrow-bladed  saw  is  introduced  in  the  upjier  part,  and 

■  the  neck  of  the  bone  is  divided  from  above  downwards,  in  sitUj  and 
■with  as  little  damage  to  tlje  soft  parts  as  possible.  The  head  of  tfie 
feumr  is  now  extracted  and  the  acetabulum  treated  by  the  means 
given  at  p.  H(>2.  The  remaining  stej»s  should  be  carried  out  after  Mr. 
Barker's  directions.*  ''  Every  trace  of  diseased  synovial  tissue  dis- 
coverable is  now  removed  with  scissors,  knife,  and  sharp  spoon, 
6|)ecial  care  being  also  taken  to  clear  out  any  caseatiiig  aliscesses 

I  communicating  with  the  joint.  All  this  should  be  done  with  as  little 
violence  to  the  tissues  arouml  as  possible,  so  that  none  of  the  tuber- 
cular dibriii  shall  be  forced  into  its  fresh-cut  surfaces.  When  every 
portion  of  the  diseased   tissue  has  been   thoroughly  removed,  the 
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cavity  is  freely  flushed  with  some  germicitlc  solution  until  all  loriw 
particles  have  heen  washed  awtiy.  It  is  then  sponged  dry  from  the 
bottojn,  and  is  ininicdintely  dusted  with  iodoform,  which  muy  b« 
carried  further  into  the  rnnufications  of  the  cavity  on  the  end  of  tJie 
finger,  It  is  well,  I  think,  after  this,  again  to  introduce  a  small 
sponge  for  the  piiri)ose,  not  only  of  drying  the  part,  hut  also  fur 
wiping  awiiy  any  excess  of  io<loform  which  may  be  about.  Tlii? 
sponge  should  be  left  in  until  the  sutures  which  close  the  wound  iire 
in  position  and  are  ready  to  bo  tied.  It  is  then  removed  anri  the 
threads  are  knotted,  a  medium-sized  drainage-tube  being  oarrifU 
down  us  far  as  the  acetal)ulum." 
Usual  Causes  of  Failure  after  Excision  of  the  Hip. 

1.  Persistent  pelvic  disease. 

2.  Chronic  osteo-myelitis  of  sawn  end  of  femur. 

3.  Suppuration  and  hectic. 

4.  Lnrflaceous  disea.*ie. 

5.  Tubercular  conditions  elsewhere.    General  outbreak  of  uMt- 
culosis. 

6.  Disease  of  the  opposite  femur. 


CHAPTER  II. 


OPERATIONS  ON  THE  THIGH. 

LiaATaRE  OF  THE  COMMON  FEMORAL  — LIGATCRE 
OF  THE  SUPERFICIAL  FEMORAL  IN  SCARPA'S  TRI- 
ANGLE.-LIGATURE  OP  THE  SUPERFICIAL  FEMO- 
RAL IN  HUNTER'S  CANAL.-PUNCTURED  AND  STAB 
WOUND  IN  MID-THIGH. -AMPUTATION  THROUGH 
THE  THIGH. -AMPUTATION  IMMEDIATELY  ABO^ 
THE  KNEE  -  JOINT.  —  REMOVAL  OF  EXOSTOSIS 
FROM  NEAR  THE  ADDUCTOR  TUBERCLE.  -  UN- 
UNITED FRACTURE  OF  THE  FEMUR. 

LIGATURE  OP  THE  COMMON  FEMORAL. 

Though  this  operation  is  nut  regarded  with  much  favor,  especiiillj 
for  aneurism,  it  will  be  described  here,  as  the  question  of  tying  it  arise* 
from  time  to  time,  and  ns  it  should  always  be  performed  for  Hi^  soli* 
of  [practice,  on  the  dead  body. 

Indications. 

1.  Wounds. — These  are  rare  here  compared  with  those  nnv<  un^-  ifi' 
vessels  lower  down.     The  wound  must  always  be  explorcnl  and  liit 
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■)lepding- point  sought,  for  two  reasons — (a)  Ligature  of  t lit*  external 
iliuL'  will  iisujilly  fnil  to  nrrest  bleeding  from  the  coinnion  femoral, 
(i)  The  source  of  Uiu  hleeflin^i  may  easily  he  nnstakcn  here;  tlius.  Mr. 
Lislon,*  in  a  case  of  pistol-shot  wound  of  the  j^roin,  tied  the  external 
ilinc  for  what  wns  proved,  post  mortem,  to  hnve  been  a  wound  of"  one 
of  the  superficial  branchesof  the  common  femoral,  iibout  i  inch  below 
Pou part's  ligament." 

After  ligature  for  gxin-shot  injuries,  whetlier  for  tlireet,  «>r  fur  con- 

[eerutive  bleeding  unattended  l>y  primary  injury  to  the  vespel,  the 
mortality  in  the  American  warf  seems  to  have  been  higli— over  70  per 

'cent. 

The  very  important  .subjt-rt  of  ligature  of  the  femoral  artery  or  vein, 
or  both,  in  ca.ses  of  wuunds,  will  bv  refiuTeil  to  bore,  tliough  briefly. 
Such  cases  will  arise  most  frequently  in  removal  of  growtlis — e.g.,  epi- 
theliomata,   lymphmnatn,  sareomat.i,   less   often    in   cases   of  stabs. 

»Much  interesting  informatitm  on  these  subjects  will  be  fouini  in  pafiers 
by  M.  Kirmisson;J:  and  Dr.  L.  Pilcher.-^ 
2.  Removal  of  (.irovklhs  from  Scarpa '.«  Trian^ile  and  Injury  to  Fem- 
oral Ves.sels.  M.  Kirmisson  has  lately  drawn  attention  to  the  following 
points:  In  the  coui'se  of  the  deeper  dissection  the  ]ni!siition  of  the 
»  femoral  artery  should  lie  frequeivtly  felt  for  with  tlie  linger.  As  this 
vessel  may  have  been  displaced  it  is  not  enough  to  trust  to  anatoniical 
Icnowledge  alone.    After  separating  the  structures  on  either  side  of  the 

I  tumor,  this  should   be   let!  adherent  where  in   connection  with  tiie 
sheath,  and  especial  care  devoted  to  this  ejwt.     Where  the  atlhesiona 
Bre  Very  firm,  and' where  a  large  tumor  tJurrounds  the  sheath,  it  is 
useful  to  divide  the  tuninr  and  to  remove  large  parts  of  it,  only  pre- 
serving that  part  in  intimate  connection  with  the  vessels,  this  being 
finally  separated  most  carefully.     In  the  cjifie  of  growths  in  intimate 
connection  with  the  sheath  the  vein  is  [jarticiilarly  in  <laiiger,  because 
^.(»T)  the  vein-walls  are  much  more  quickly  invaded  than  the  arterial, 
"  and  ib)  the  vein  is  iu  closer  connec^tion  with  the  glands.     Two  con- 
ditions are  likely  to  bo  met  with  by  the  surgeon:  1.  Denudation  of 
the  ve.fsels.    Here  the  adhesiuns  are  sullieiently  htone  to  be  separated, 
^aud  tlie  bheath  is  either  left  intiict  or  opened.     Every  effort  must  be 


*  M«f.-(jhir.  Tron*.,  vnj.  xxix.  |i.  H>7.  Tlie  fluw  nf  IiIihmI  liere  Ih  sniil  to  have  bfen 
"  Jiiost  imppliioiiK  niJil  |>rf»fii«e."  In  Mr.  [.isf<»nV  words:  "Tlic  divi.-kjn  of  evon  a  small 
brntn:h  riosc  ta  llie  [iriiu'ljuil  vestifl,  ii  in  well  kiiuwii,  |iiiuis  itiit  blix»d  fiiritiiisly,  as 
much  «>,  ill  f.ict,  ii.t  if  an  openiiig  in  ilie  coiils  of  the  arti^ry  Ftself  were,  wt  Itmav, 
jjuncliwl  <••''.  corre?<p»ni]ing  in  siise  ii>  the  nrMi  of  iht;  hnini'h." 

\  Olid,  Meificnl  mul 'Stir<iiffil  Jli^oi'i/ of  llif  IVuro/ikf  lifMlion,  {'ixTt  iii.  |>p.  1'',  43, 49. 

J  Urv.  lif.  Chtr.,  May  10,  lysti.  I  urn  inileble*!  fur  my  kn<>wle(l||{e  of  tliisi  pajier  to  ait 
jilt^iiriPt  l»y  Mr.  T.  JiineK,  «f  Munchester  { Mai .  f 'kivn  ,  rtt-jitemWr,  18S0,  [i.  514). 

i  Anniili  (if  Surgrry,  Kehruary,  I88!(. 
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trtlcpn  to  keep  the  wound  here  aseptic.  2.  Resection  and  ligature  of 
one  or  other  of  the  femoral  vessels.  If  the  vein  alone  has  been  injun-fl 
in  an  openitiun  nrby  a  Ktuh  it  should  be  secured  if  possible  byu  lattT- 
ully  applied  ligatnre,  or  by  the  application  of  .Sjiencer  Wells's  forccp 
left  in  »ttu  for  two  or  three  days.*  These  being  impossible,  or  failinj;, 
the  femoral  vein  must  be  ligatured.  Dr.  Pilcher,  rjur>ting  from  a  pap^r 
of  Hraun's.t  shows  tlisit  of  eighteen  cases  in  which  ligature  of  tlif 
femoral  vein  alone  was  practiced  at  the  level  of  Poupart's  lii^mcal, 
thirteen  occurred  as  the  result  of  wounds  intticted  during  the  removal 
of  tumors.  In  none  of  these  tumor-extirpation  ctises  did  fcangronc 
ensue.J 

The  question  has  l)een  raised  lately  whether,  when  ligature  of  tlie 
common  femoral  vein  has  been  found  needful,  the  common  femoral 
artery  shf>uld  not  be  tied  also,  in  order  to  diminish  the  risk  of  e»D- 
grene.  Dr.  Pilcher,  while  quoting  the  cases  of  Roux,  Linhart,  and 
Langenbeck,  in  whicli  this  step  was  successful,  shows  that  tlie  practice 
of  ligature  of  the  con>inf)n  femoral  artery  as  a  jiropbylactic  stop  nfler 
Wound  of  the  common  femoral  vein  high  up,  whether  in  the  rcniowl 
of  tumor  or  in  injuries,  e.g.,  stabs,  is  to  be  discouraged.^ 

Dr.  Pilcher  suggests  ( Inc.  supra  cit.,  p.  1 U))  that  where  the  femoral 
vein  has  been  su<ldeiily  and  cnmpletely  occluded  high  up  it  will  W 
wiser  to  tie  not  the  common  but  the  superficial  femoral  artery, a» 
likely  to  materially  diminish  the  current  to  the  lind),  while  lh« 
amount  provided  will  b«!  (|uite'  suffieicut  for  its  nutrition. 

In  cases  where  botli  vein  and  artery  are  wounded  these  most  be 
secured  in  g'tta.  The  risk  of  gangrene  is  now  cnonnously  incTettK<i, 
though  the  risk  will  vary  somewhat  accordingly  as  the  aimnltaneens 
ligature  if*  made  above  or  V>elow  the  deep  femoral. 

A  few  other  puints  bearing  upon  the  removal  of  tumors  here  mnT 
be  alluded  to.    The  internal  aaphena  vein  should  be  carefully  prr 

*  A  case  in  wliich  T  iLnx  trt^teil  a  wound  nf  ihe  intennil  jngiilxr  has  hfcn  rvconM 
»[  |i.  410.  Pilcher  anftiiiotm  a  I'nse  of  Kui-slfr'.*,  in  wliii-li  n  Moiiml  in  tJie  rein  ■» 
Ket'iired  will*  liieniosialio  forofim;  the  ffintivnl  of  lliene  after  oniv  twt>iitv-f«Mir«  hw* 
wuh  followed  liy  lenew^tl  liJe^ilin):,  liRnlnre  of  lite  femoral  artery,  ai,«l  faiBi  g^Bgtfiw 

t  Areh.f.  Klin.  C'htr^  Ld.  xiviii.  Heft  S,  S.  010. 

1  Dr.  I'ilcli«r  puinlH  imt  iliat  tliiK  in  diie  lu  ilie  grathial  enlargement  of  tlieroHawnl 
venoiiK  circulnlidn  wliicL  uike«  jiliu-e  during  tbe growth  of  the  tumor.  This  ctin''tiw» 
11  uutMt  iiii|>i>rt)ini  iliUfctvittt  lii.-lM«eti  woihkIs  oI  llie  vein  during  openilinn  «nil  ky ' 
staL.  Tims,  in  five  I'lises  iu  wlvicli  ni«  lite  result  of  anile  injnriesi  the  fenionti  »f)n  < 
lied  higli  up,  recovery  withmit  dit;Urrlwnre  tonk  jdjioe  in  only  one.  In  nin>,d«ilhl 
pbce  from  septinemia  and  pyieniiu;  in  the  reniuining  Iwrn,  giingrene  rapidly  < 
vene<i. 

J  In  Miipporl  iif  lliig,  Pr,  Pilcher  write*:   "To  diminish,  to  xn  extreme  deg««f|l 
arterial  supply  to  a  part  wh<«c  itiilritiou  is  already  seriiMudy  cotnpmmised  b«  \ 
venou»  KlattiH,  would  cerlninly  tend  to  precipitate  and  aggruval«  lh«:  ihreatcDrd  i 
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fftervtHl  hitnct,  ftnd  whore  it  u  roally  not'dful  to  divide  it,  this  .*h<mld  be 
done  as  far  from  the  main  ftmioral  trunk  ns  possible,  otherwise  innst 
trouhlcHonit'  n'denui  niny  Bubsenuently  ilevrlop.* 

In  oi)cniting  close  to  Poupurtls  ligaint-nt,  and  liSpt-ciiJly  on  IIk- iniitT 
side,  the  presence  of  the  peritoneum  ,t  and  the  possible  existence  of  a 
femoral  liorniii  must  be  reinenibi-rod. 

y.  Aneurism. — There  lias  been  much  difference  of  opinion  as  to 
whether  it  is  wiser,  when  deiilinp  with  an  nneurisni  on  the  su])erficial 
femoral  high  up,  to  tie  the  common  femoral  or  the  external  iliac. 
£nglit)li  surgeons  have  rujoctrd  lif.'ature  of  the  eorninou  feujorul  for 
these  reasons:  (1)  The  risk  of  jjnngrene  ae  the  ligature  is  placed 
above  both  the  great  nutrient  arteries  of  the  limb.  (2)  The  probability 
of  firm  clotting  taking  place  aft*.>r  the  ligature  is  rendered  doubtful, 
owing  to  the  number  of  small  vessels  given  off  here — viz.,  the  super- 
ficial epigastric,  and  circutntlex  iliac,  the  superior  and  inferior  ex- 
ternal pudic,  and  very  commonly  one  of  the  circumHox  arteries,  and 
also  by  the  proximity  of  the  profunda.     (3)  The  uncertainty  of  tlie 

I  origin  of  the  [trofunda,  anil  thus  of  the  lengtli  of  the  common  feioonil. 
(4)  T  would  add  to  the  above  tluit  ligature  of  the  common  femoral  for 
aneurism  appmxituatt-s  the  treatment  to  that  of  And  rather  than  to 
that  of  Hunter.     EriehsenJ  goes  so  far  as  to  say,  "  It  may  be  laid 

I  down  ns  a  rule  in  surgery,  that  in  all  those  cjwes  of  aneurism  which 
are  situated  above  the  niidfUe  of  the  thigh,  in  which  conipression  ]>aH 
failed  and  sutKcieut  space  tloea  not  intervene  between  the  origin  v( 
the  deep  femoral  and  the  upper  part  of  the  sae  for  the  application 

'  of  a  ligature  to  the  superficial  femoral,  the  external  iliac  should  be 
tied." 

Mr.  Holme9,§  while  adducing  facts  to  show  that  the  operation  on 
the  common  femoral  is  not  in  itself  by  any  means  so  fatal  as  has  been 
represented,  and  that  no  just  cause  whatever  has  been  shown  for 
banishing  it  from  surgical  praeliee,  allows  that  he  should  hv  in  favor 

I  of  ligature  of  the  externtd  iliac  for  femoral  aneurism  high  U}»,  under 
ordinary  cireumstixncee,  and  reserve  that  on  the  common  femoral  for 
cases  whrre  tiie  Ik-Uv  i«  extremely  fat. 
The  opposite  opinion  has  been  held  by  some  of  the  Irish  surgeons 
— vh^  the  two  Porters,  Mr,  Smyly,  Mr,  Butcher,  and  Dr.  Muenamara. 

*  Dr.  Pitcher  |W.  *^pr<i  ril.,  |>.  114)  nietilionB  a  (uue  where,  ufter  ligHtiire  r)r  (lie 
•aplicnx  vein  i-lr«K«  to  the  c^kiiiikjd  renir»ra,l,  the  ten-lency  to  «  lema  trrnn  no  great  that 
the  pRtieiit,  iinfiiteii  for  work,  begged  fur  reiiiuvu)  u(  the  limh. 

t  M.  RerniiA.s<tn  ni«iitioii«  »  ciwe  ta  wUieh  tlie  i)erilriueiiiti  waa  vouoded  and 
euiiirMl,  the  patient  recovering. 

X  Stryen/,  vol.  ii.  p.  244. 

i  Iliitit.  LecL,  La»eet,  1874,  vol.  ii.  p.  300. 
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The  last-mentitmed  surgeon  hag  published*  eipht  casts,  of  wliicb  sii^ 
were  successful,  two  dying  of  hseroorrhage. 

It  is  [)robahle,  however,  that,  far  the  reasons  given  above,  ]ij;amp 
of  the  exterual  iliac  will  Ix*  preferred,  especially  us  nowadays 
septic  precaution  and  improved  ligatures  will  have  rendered  tliis 
openitioii  increasingly  safe. 

4.  Ulceration  of  the  Artery  by  Growth. — From  the  frequency  <>f 
grovrths  here  this,  indication  will  ocoasioually  arise.  I  have  met  wiih 
one  ease.  A  man  was  ndmitteil  under  my  care  who  had  been  opcntt"*! 
on  elsewhere  for  the  removal  of  saivumutous  gliiuds  in  the  groin. 
The  application  of  zinc  chloride  paaiv  tiad  U-d  to  detachment  >>( 
sloughs  and  exposure  of  the  eoninjon  fenumil,  wliieb  gave  way,  leaJ- 
ing  to  profuse  Iniuiorrhage.  I  tied  the  eiiiuinon  femoral  immediutcly 
alxjve  the  Ideeding-point ;  this  was  slowly  fol]»med  by  typical  dry 
gonyrcno,  ncrcssit.iliutr  luiipnl.'ition  titiunLdi  (In-  Imvji  thinl  of  the 
thigh. 

o.  As  a  I'nparalviry  Step  Ut  Ainpuuilion    at  tin:  Hip juint.— Th 
tiocd  of  this  has  l»ceii  largely  done  away  with  by  the  FuTDcaux  Jfl 
dan  uiethod.    \Mi ere  this  is  not  iivaiWible,  one  of  the  oUier  mca 
given  at  p.  8-15  will,  I  think,  Ik*  found  |irefenibh'. 

Link  wo  Guiw:.— Fri>ni  a  jxiiut  midway  between  the  anterion 
perior  sjiine  of  the  ilium  and  symphysis  pubis  to  the  ftdducU>r  lukr- 
cle,  or  the  inner  margin  of  the  intenuil  ct>ndyle. 

Anotlier  line  is  sr)inetinies  taken  from  the  centre  of  Poupart'?  lig 
ment  (or  a  jioint  midway  between  the  two  spines)  to  the  iitiKT  luar^ 
of  the  patA-'lLi  uv  the  fnmt  of  the  internal  condyle,  but  that  above  giv 
is  the  more  correct. 


Relations:  Is  Front. 

Skin  ;  fasciae;  lymphatic  glands. 
Sheath. 


OuTsinE. 
Anterior  cruraL 


Crtmrnmi  frmoral. 

Behisp. 
Sheath. 
Psoas. 


iNams. 
Septum  of  sheat)i.| 
Femoral  vein. 


It  is  important  to  note  that  the  common  feaM>ral  is  usually  only  ii 
inch  long,  and  that  from  it  come  oflF  not  only  thesuperficiul  epig.i'tT'f. 


*  Brit.  Mai  JouiTi.,  (X-tober  .%  1K67.  Mr,  O.  It.  Porter  ( Dvh.  J^um.  Mtd.  > 
xzx.  N.S.  18(30,  p.  3U2)  re|MirlH  three  ca»es,  and  nlludes  tn  t«ru  nn<l«r  bia  futl>«' 
All  wert-  tiuci-«s<«l'ij,  iLutigb  Hicuntlury  bieiuurrUn^v  ocuurr«<i  in  iwo. 
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Icircumflex  iliac,  and  superior  and  inferior  external  pudic,  but  occa- 
[eionally  one  of  the  circumflex  arteries  as  well. 


Collateral  Circulation. 
Above. 
Glutteul  and  sciatic, 


with 


[Superficial  circumflex  iliuc,        with 

[Obutrator,  with 

[C0DIC8  uervi  ischiadici,  with 


Bf.low. 

f^uperinr  perforating  and  cir- 
cunitk-x  iirteriL-s, 

Ascending  branch  of  exter- 
nal cirrumflex. 

IitttTnal  (ircutnncx. 

Perforating  of  profunda  and 
articular  of  popliteal. 


I 


Operation. — The*  groin  being  shavL'd  and  ck-ansfd,  the  hi]»  and 
knee  scmillexe*!,  and  the  limb  adduct:?d  and  rotated  f^oitu-wfiat 
outwards,  an  incisino  about  2i  inchee  long  is  made  in  the  line  of  tlic 
artery,  commencing  just  above  Poupart's  lif^iunent.  The  skin  and 
Fuperficial  fancia  beinjj;  divided,  and  any  overlying  glands  displaced 
or  reuitjved,  any  veins  which  may  be  met  with  descending  to  join  the 
internal  saphena  are  either  drawn  aside  or  tied  between  double  liga- 
tures ()(  chromic  gut.  The  fascia  lata  being  opened  just  below  Pou- 
part's ligament,  the  artery  or  its  pulsation  is  felt  for,  the  vensel  exposed 
here,  and  the  needle  passed  from  within  outwards,  care  being  taken 
to  avoid  the  crural  branch  of  the  genito-crural,  which  lies  superfi-'ial 
to  the  artery.  The  neighborhood  of  any  Viranch  is,  if  pos^sible, 
avoided.  A  horse-hair  drain  i3  then  in.serted,  and  the  wound  care- 
fully closed. 

By  another  method  the  artery  is  found  by  an  incision  i)arallrl  with 
the  centri'  of  Pmipart's  ligament  and  about  i  inch  below  it.  Tliis  i)^ 
recommended  by  Mr.  Porter  and  Dr.  Macnaniara  {loc.  auprn  cil.).  Of 
the  two,  the  firet  in  the  line  of  the  vessel  is  to  be  preferred. 

LIGATURE  OF  THE  SUPERFICIAL  FEMORAL  IN 
SCARPA'S  TRIANGLE  (Fig.  lol). 

iDdicationB. 

1.  Certain  Cases  of  Aneurism  of  the  Popliteal  Artery  or  the  Femo- 
ral low  down. — Thus  the  ligature  will  (>rr>bab]y  be  indicalud — (a) 
where  a  popliteal  am- urium  is  rajtidly  growing,  especially  when  (h)  it 
is  on  the  anterior  aspect  of  the  artery  instead  of  behind  or  atone  side 
of  it,  iii>  in  the  former  case  the  knee-joint  may  become  involved  after 
very  obscure  sym|>touis ;  (c)  when  the  aneurism  is  fusiforni  rather 
than  Secular;  (r/)  when  it  has  \'ery  thin  walls  ;  (e)  when  it  threatens 
to  burst,  or  when  thin  lias  already  happened,  unless  other  symptoms 
— e.g.,  gangrene — call  for  amputation  j  (/)  if  visceral  disease — cardiac, 
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renal,  hepatic— or  an  atheromntous  condition  of  the  veasela  ia  presenti 
the  surgeon  must  weigh  carefully  the  question  of  operotive  interfpr 
ence;  I  should  prefer  in  most  cases  a  trial  of  the  ligature  as  likelyJ 
witli  till'  aid  of  rtntisuiilic  precautions,  a  modern  ligature  and  prinia7| 
union,  to  entail  less  taxing  of  the  patient's  jxuvers:  (p)  where  a  trin 
of  pressure  has  foiled,  or  is  certain  to  fail  from  the  irritability  of  th 
patient. 

2.  Wounds. — Notliing  need  be  added  here  to  what  has  been  flaidm 
the  subject  at  pp.  875,  876, 

3.  For  Hifniorrlingelow  down — <•.</.,  after  amputation  in  themidd 
of  the  Ihiglj,  wbcn  other  meJins  fail  and  the  wound  is  nearly  unilrtl| 
(p.  87l>j.    Two  other  instjinces  are  given  b}'  Mr.  Bryant*    One  wa 
"a  case  of  Mr.  Bransby  Cooper's,  in  winch  a  compound   fracture i 
the  leg  was  comiiHesited  witii  a  laceration  of  the  femoral  artery.    The 
artery  was  secured  at  the  seat  of  injury,  and  repair  went  on  well  ifljj 
all  respects.    Mr.  Bransby  Cooper  has  also  recorded  in  his  Sttrgio 
Essays  a  cjise  of  fracture  of  the  femur  in  which  the  femoral  Jirt<'r 
was  ligatured  for  a  ruptured  popliteal  nrtery,  and  in  which  recovor 
took  place  in  six  weeks."     Each  of  such  csises  must  be  considered  »i« 
its  own  merits,  but  the  above  shows  what  ligature  of  the  fenioral  artcr 
will  do  in  apprnpriate  cases, 

4.  For  Elephantiasis. — Cases  in  which  the  superficial  fi*oiond  lii 
been  tied  will  be  found  in  the  Lancet  for  1879,  vol.  i.  p.  44  ;  and  Raiill 
ing's  Abdrad  for  18G0,  vol.  ii.  p.  193.  The  subject  of  ligature  of  111 
main  n-rtcry  of  a  limb  for  this  aflection  has  been  con!»iderL*fl  at  p.  531. 

5.  Acute  Infiamniatton  of  the  Knee-joint. — Mr,  Maunder  brou^hm 
case  before  the  C'linii-al  Society  {Trans.,  vol,  ii.  p.  37),  in  which,  at  his 
suggestion,  Mr.  Little  had  tied  the  femoral  artery  for  acute  intlittnau- 
tion  of  tlie  knee-joint,  ten  days  after  a  lacerated  wound.  The  |Kun 
and  other  acute  symptoms  were  at  once  relieved,  and  the  paticnl 
made  a  good  recovery.  The  antiseptic  treatment  of  wounds  of  joiatj 
aided  liy  free  incisions  will,  nowadays,  do  away  with  the  need  o^ 
above  treatment. 

Line. — Tliat  above  given,  p.  870. 
Guide. — The  above  line  and  the  inner  border  of  the  sartorias  At 
the  apex  of  the  triangle. 


Relations  : 


Is  Front. 
Skin;  superficial  fsiscia;  glands;  crural 
branch  of  genito  crural  nerve;  middle 
cutaneous  and  branch  of  internal  cu- 
taneous ;  fascia  lata;  sartorius. 


*  Surgery,  vol.  ii.  p.  417. 


LIOATUBE  OP  FEMORAL   IN  SCARPA'S  TRIANGLE. 


873 


Outside. 
Femoral  vein  (below).    Ante- 
rior crural  nerve,  and  some 
of  its  branches — viz.,  nerve 
to  vastus  internus,  and  long 

saphenous  nerve. 

Behind. 

Psoas ;  pectineus ;  adductor  longus ;  femoral 
vein  (below) ;  profunda  vein ;  nerves  to 
pectineus. 


Inside. 
Femoral  vein  (above). 


OollateraJ  Circulation. 
Above. 
Perforating  of  profunda, 

External    circumflex    of 

profunda, 
Comes  nervi  ischiadici. 


with 


with 
with 


Below. 
Lower  muscular  of  femoral, 
articular  of  popliteal,  and 
anterior  tibial  recurrent. 

Ditto  ditto. 

Perforating    of     profunda, 
and  articular  of  popliteal. 


Operation  (Fig.  154). — The  parts  being  shaved  and  cleansed,  the 
knee  and  hip  slightly  flexed,  the  thigh  abducted  and  somewhat 
everted,  and  the  leg  resting  on  a  pillow,  the  surgeon,  seated  or  stand- 
ing to  the  right  of  the  affected  limb,  makes  an  incision  3  inches  long 
in  the  line  of  the  artery  (p.  870).  This  should  begin  about  2J  inches 
below  Poupart's  ligament,  and  run  down  to,  and  somewhat  below, 
the  apex  of  Scarpa's  triangle,  which  lies  usually  4  to  5  inches  below 
Poupart's  ligament.  The  skin  and  superficial  fascia  being  divided, 
any  small  vessels  are  secured,  and  branches  of  the  saphena  vein 
drawn  aside  with  a  strabismus  hook  or  secured  with  double  chromic- 
gut  ligatures.  The  deep  fascia  is  now  slit  up  for  the  whole  length  of 
the  wound,  and  the  inner  margin  of  the  sartorius,  which  crosses  the 
lower  part  of  the  incision,  identified.  This  is  then  turned  outwards, 
and  so  held  with  a  blunt  hook  or  retractor,  while  the  artery  or  its 
pulsation  is  felt  for.  The  wound  being  now  well  opened  out  with  re- 
tractors and  carefully  wiped  out,  the  sheath  is  opened  to  the  outside, 
care  being  taken  to  avoid  the  nerves  in  contact  with  it — viz.,  the  long 
saphenous,  or  the  nerve  to  the  vastus  internus.  The  artery  being 
cleaned,  thoroughly  but  most  carefully,  on  either  side  and  behind, 
the  needle  is  passed  from  within  outwards,  being  kept  very  close  to 
the  vessel  so  as  to  avoid  the  vein  which  lies  behind  and  internally.* 

*  The  vein  is  so  frequently  damaged  here,  especially  on  the  dead  subject,  that  a  few 
precautions  may  be  given  as  to  the  best  way  of  avoiding  it.  First,  the  sheath  must 
be  identitied  exactly,  and  sufficiently  opened  at  its  outer  part.    It  will  be  found  of 
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the  purls,  etc.,  and  the  wound  closed.     Tlie  precautions  given  at  p. 
o3o  for  tliv  {»rfV'enlion  of  jjangrene  must  be  taken. 
DifiScultles  and  Mistakes. 

1.  \\'(»uiMliug  i\w  S;i]dunia  Vein. — This  may  occur  if  the  incision 
is  miuje  too  inU-rniil.  It  is  ulways  to  be  avoided  if  possible,  owing 
to  the  troublegonie  oedema  which  mny  follow. 

2.  A  very  broiul  Sartorius. 

3.  Injury  to  the  Femorrd  Vein. — This  may  easily  take  place  if  force 
is  useil  in  pushing  the  iieedle  round  an  imperfectly  cleaned  artery,  or 
if  tlie  needle  is  not  kept  close  Lo  the  vessel.  If  the  accident  occur, 
the  surgeon  must  not  persist  in  his  attempt  to  tie  the  artery  at  this 
spot,  a  course  which  will  only  end  in  his  inflictiuir  more  injury  on 
the  vein,  but,  finger-pressure  beinjf  made  in  the  lower  angle  of  the 
wound,  the  artery  is  tied  either  above  or  below  the  spot  where  the 
Vein  has  been  injured.  As  soon  as  the  artery  is  secured,  no  furtlier 
harinorrhage  will  take  place,  but  pressure  may  be  kept  up  by  means 
of  a  carbulized  sponge  over  the  wound  for  a  day  or  two.*  The  patient 
will  do  well  to  wear  a  Martin's  bandage  or  an  elastic  stocking  for 
some  lime  after  getting  up. 

4.  Inelutling  one  of  the  nerves. 

o,  s\  matted  condition  of  the  parts  due  to  a  pre'vious  trial  of  com- 
pregsi<m. 

,    Abnormalities  of  the  Femoral  Artery. 

P  1.  A  doublf  supertifial  R-morul,  the  two  trunks  uniting  below  to 
form  the  popliteal.  More  than  one  cnse  of  this  kind  is  recorded. 
The  persi-steuee  of  [)ulsation  in  the  aneurism  after  the  tirst  Ugature 
would  lead  to  a  suspicion  of  this  condition. 

2.  The  vessel  may  run  down  at  the  buck  of  tlie  limb. 

LIGATURE    OP     FEMORAL    ARTERY    IN    HUNTER'S 
CANAL  (Fig.  154).- TREATMENT   OF  STAB    IN    MED- 
I   THIGH  (.Fig.  loo). 

Indications  for  Ligature  of  the  Femoral  Artery  in  Hunter's 
Canal. 

I    1.  W'oumls. — These  may  be,  (a)  incised;  (b)  punctured. 

h  {a}   Here,  if  immediate  dciith  from  haMnorrhage  has  been  arrested, 

Rie  wounded  vessel  must  be  secured.     The  artery  above  being  com- 

preased  by  an  Esmarch's  bandage  or  the  hands  of  an  assistant,  the 

wuund  is  enlarged,  elot.s  sponged  away,  and  the  artery  tietl  ahove  and 

below  the  Wound  in  it  (Fig.  loA).     If  tlie  vein  isi  fuuml  injured   Un) 


*  If  venous  lieinorrlinf;e  persiHt,  llie  upening  in  the  vesHel  should  li«  «eourtKl  wiih 
A  chroriiicgiil  ligature, or  a  [luir  of  8(>encer  Wells's  fnreeps  leH  in  titu  (}>.  8GJS|, 
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severely  for  ii  laterally  applied  ligature,  and  requires  ligature  in  the 
ordinary  way,  the  patient  or  the  friends  must  be  prepared  for  llie 
imminent  need  of  amputation. 

(^)  If  a  punctured  wi>un<l  lies  in  the  line  of  the  artery  (p.  870), 
and  if  much  blood  has  been  lost,  the  main  trunk  is  probably  injured, 
ami  the  question  will  arise,  if  the  blct-rling  has  ceased,  whether  to  cut 
diiwn  upon  the  artery  or  to  trust  to  pressure.  Mr.  Cripp?  (Z>frf.  cj 
6'«r^.,  vol.  i.  p.  525)  advises  that  if  the  wound  be  in  the  uppt*r  jiartof 
the  thigh,  "  the  surgeon  may  enlarge  the  wound  with  a  good  pros|)ect 
of  finding  the  wounded  vessel  without  an  extensive  or  prolonged 
operation.  If  the  wound  be  in  the  lower  lialf  of  the  thigh,  owing  to 
the  greater  depth  of  the  artery,  and  the  possibility  of  its  being  the 
popliteal  which  is  wounded,  the  search  is  rendered  far  more  sevfw 
and  hazardous,  and  it  HhouM  not  be  undertaken  until  a  thomugh 
trial  of  pressure  has  proved  ineffectual." 

The  following  mode  of  applying  pressure  is  taken  from  Mr.  Crippg 
(li)C.  supra  c/t.),*  I  would  also  refer  my  readers  to  the  account  of 
punctured  wound  of  the  p.'ilm  given  at  p.  3G  of  fiiis  work. 

The  main  vessel  being  controlled  above  the  foot  and  leg  shuuld  be 
carefully  strajiped  from  the  toes  to  the  knee,  and  a  band.Tire  then  car- 
ried from  the  toes  uj)  to  the  wound,  and  theu,  avoiding  this,  up  to  the 
groin,  where  it  is  secured,  spica  fashion,  over  a  pad  on  the  main 
artery.  The  limb  is  then  laid  on  a  long  back  splint  with  a  foot-pie« 
and  scnured  to  this  in  an  elevated  position.  The  wound  being  cleansed 
and  dusted  with  iodoform,  a  graduated  com^tress  (p.  36)  is  then 
fastened  over  it.  Two  rectal  bougies  are  then  applied  in  the  course 
of  the  artery,  above  and  below  the  wound,  outside  the  bundsige  which 
surrounds  the  limb,  so  as  to  keep  these  segments  of  vessel  empty. 
Two  Well  padded  lateral  splints  are  then  secured  with  Btrai»  an<l 
buckles  to  the  thigh.  Morphia  must  be  given  as  freely  as  is  judi- 
cioiis.f 

2.  Ila'morrhage  from  Stump  afler  Amputation  in  Ijower  Tliinl  of 
Thigh  or  Knee. — If  clearing  away  the  clots  and  disinfecting  the 
stump,  followed  by  well  adjusted  pressure,  and,  tliis  failing,  trying  to 

*  Mr.  Crlppo's  Rccotmt  will  be  fniind  under  llie  tieading  of  the  Irestment  of  •ecnnd- 
ary  lifeniorrlmge  from  llic  ffinond.  He  draws  Nttentlun  to  the  tnstructivencss  of  the 
lilernture  nf  iIiIm  subject,  iw  it  proves  in»t  oflly  lliul  many  ciises  huve  tMjen  mtoceaifulW 
treated  by  presBiire  from  the  lirst,  bill  ilisit  boili  life  and  limb  liave  l>c*n  saved  b» 
pressure  after  the  mirgeon  lias  fnileil  to  find  tire  nrtery  in  the  wounii,  or  ufter  lyiog  the 
iliiu:  in  vHin. 

t  Mr.CrippH  advises  tliat  the  limb  Hilioidd  l>e  slightly  mined  on  n  pillow,  aud  {uirtW 
bent  nt  (he  knee  luid  ihigh.  The  lom  should  be  l«ll  exposed  that  tikeir  comlitiaa  tuj 
be  wiilched. 
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[find  the  bleeding  point  in  the  flaps,  do  not  suffice,  the  artery  must  be 
Itied  above.* 

Line  and  Guide  (p.  870). 

Relations  ;  In  Front. 

Saphcna  vein. 

Skin;  (Viscio*;  sartorius;  aponeurosis  between 
vastus  internus  and  adductors. 

Outside.  Inside. 

jVastus  internus;  vein  (slightly).  Adductor  lonj^us  and  magnus. 

Femoral  artery  in  Hunter's  canH]. 

Behind, 

Femoral  vein  (especially  above). 
Operation  (Fij;.  154). — Tho  knee  and  hip  being  flexed,  and  the 
[litali  aUdurtrd  and  rotated  outwanls,  the  surgeon,  seated  conitortably 
on  the  inner  side  of  the  lindj,  makes  an  incision  3i  inches  long  in  lino 
of  the  artery  in  the  uiifldle  third  of  the  thigli.f    The  .tkin,  siiperfieial 
and  deep  fascial  being  dividud,  and  tliejiaphena  vein  drawiito  one  side 
with  a  strabisniUH   hook,  and  any  of  its  branches  divided  between 
double  chromic-gut  ligatures, the  sartorius  is  identified  by  the  direction 
of  its  fibres  and  drawn  to  the  inner  siile.     Tlie  canal  is  next  opened  by 
divi<iing  tlie  apotu-urotie  roof,  and  the  artery  or  iis  pulsation  felt  for. 
Tliis  vessel  will  be  found  closely  connected  with  its  vein,  which  lies 
[behind  it.  while  the  saphenous  nerve  crosses  it  from  without  inwards. 
'The  artery  being  most  carefully  cleansed  all  rounds  the  ligature  may 
be  passed  Ironi  either  side,  as  is  found  most  convf'nii'iit.J 
Causes  of  Faiilure  after  Ligature  of  the  Femoral. 
1.  Gangn  lu'. 

*  I  woiii«i  again  refer  iity  reader?*  to  Mi.  Lrippa'w  article  {tor.gupra  rit.,  p.  .V2G).  He 
pijinis  uiit  tl).'4t  n  ileriitiiiit  between  opening  (lie  Itrtjm  nr  ligaturing  (lie  itiiiin  vp.'i.^el  iii^th 
U[>  riitist  ilepend  on  ilie  iiinonnt  uf  iinJun,  ami  tiint  if  llie  Hapf*  must  1>e  o|n."ned  itml 
Ihe  ve«Hel  sought  fur  before  there  is  miicb  Krin  iinii.ii,  ns  in  tlie  first  b>rtnigljt,  a  director 
sIxHdd  be  used  ntlier  (Inin  a.  knife,  and  lliitt  if  the  veivtel  h  fuund,  its  mft  condition 
wilt  require  very  gentle  tying. 

t  Thin  inci'tion  must  not  be  made  too  low  down.  Its  centre  shoidtl  correspond  to  the 
centre  of  llie  thJKh. 

X  Mui'h  diflicidty  will  l>e  met  witb  in  tying  llie  femoral  .artery  in  EI linter's ennui  un- 
less the  line  of  the  nrlery  (p.  S7U)  is  strictly  followed.  A  c<>iiiti«)ii  itiiHtnke  is  to  ranke 
the  incision  Unt  fur  out,  thus  expiring  the  fibret  of  the  vastus  internum,  which  rini 
downwards  and  oiilwnrd-i,  instead  of  tlxwe  of  the  snrtariiiH,  wliieh  run  (biwnwani.s  nml 
inwurdu  (yniitli  anil  WalHliitm,  Man.  of  (Jper.  Surrf.,  p.  83),  Ericlitten  \iSurgfry,  vol.  ii. 
p.  250),  who  (jives  a»  the  line  of  the  nrlery,  one  drawn  from  a  point  exactly  midway 
between  the  anterior  unperior  .«pine  and  synipliysis  pnbiH  to  the  most  pntminenl  part  of 
the  internal  condyle,  in»ii«tt  on  the  need  of  making?  the  incision  a  finger'x  breadth  in- 
ternal to  thi».    The  line  given  above  (p.  b70)  will  be  fuund  sufficiently  interniil. 
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2.  Secondary  Haemorrhage. — If  pressure  fail,  an  attempt  mustlte 
miide  to  re-tie  the  vessel,  and,  this  not  succeeding,  the  limb  must  lie 
amputated. 

3.  Su|>puration  of  the  Sac  of  an  Aneurism. — This  is  very  rare. 

4.  Recurrent  Pulsation  in  the  Aneurism.  The  premature  softtninjt 
of  catgut,  especially  in  a  septic  wound,  must  always  be  remeraberwl 
as  a  possible  cause  of  this.  Pressure  failing,  the  artery  may  be  tid 
lower  down. 

/),  A  very  rare  complication  is  the  formation  of  an  aneuri.^m  at  the 
seat  of  ligature. 

AMPUTATION  THROUGH  THE  THIGH. 

Practical  Points  in  Amputation  of  the  TMgh. — As  tin*  s<>fi 
parts  lioiiind  are  more  bulky  than  those  in  front,  ami  as  it  is  desiirablc 
to  place  the  bone  as  near  as  possible  in  the  centre  of  the  soft  l»art^  tin- 
back  of  the  thigh,  in  the  case  of  a  bulky  limb,  may  be  8Upporte<l  by 
the  li;ind  of  an  awiistant  during  the  first  introduction  of  the  kiiifc  to 
form  the  anterior  flap  (Skey),  Amputation  should  always  be  p«i^ 
formed  as  low  down  as  possible,  not  only  to  avoid  shock  and  to  secure 
as  long  a  stimip  as  jtossible  for  the  artificial  limb,  but  also  to  s<'curf; ii« 
much  as  ixissible  of  the  rectus  femoris.  This  muscle  is  the  goleagfnl 
by  which  the  thigh  is  put  forward  in  stepping-  Its  division  does  not 
preclude  the  retention  of  its  office,  ais  it  acquires  a  sufficient  adhesion 
Ut  the  material  of  the  stump  iv  answer  every  useful  purpose  as  an  agvnt 
in  the  Hcxion  of  the  thigh  on  the  pelvis,  though  that  of  extension  uf 
the  leg  be  destroyt^d  flukey,  (fper.  Surg.,  p.  391). 

Different  Methods.— The  following  five,  wliich  will  give  amplf 
choice,  Avill  alone  be  described  here;  the  first  is  especially  recom- 
mended : 

I.  Mixed  Antero-posterior  Flaps  and  Circular  Division 

of  the  Muscles. 
II.  Antero-posterior  Flaps  by  Transfixion. 

III.  The  Circular  Method. 

IV,  Rectangular  Flaps. 
y.  Lateral  Flaps. 

I.  Mixed  Antero-posterior  Flaps  and  Circular  Division  of 
the  Muscles.  — By  the  torni  mixed  is  meant  an  anterior  ihip  of  skia 
and  fusL'iie  niised  from  witliout,  and  a  posterior  one  made  by  tran^lixion.j 
The  anterior  is,  wherever  practicable,  made  the  longer  of  the  two. 

This  method  has  the   following  great  adcantages:  (_1)  I'be  ltiUj;?rj 
antfrior  tlap  falls  wt-ll  over  the  bone  and  thus  keeps  the  scar  bchiad;] 
(2)  Being  raised  from  witliout  inwards,  it  can  be  taken  from  thencijih' 
borhuod  of  tjje  knue-joint  and  patella;    (3)  It  is  a  mi>st  cxpeditiuQSJ 
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letliod  *  almost  as  quick  as  tliat  by  doulile  transfixi«in  flnpa  ;  (A)  It 

;  suited  to  all  cases,  save  j)L'iI)a[)s  tluisc  of  very  riiusi'iihir  thifjhs,  where 

le  surgeon  should  be  ciireful  to  t«kc  only  part  of  the  muscles  behind 

he  transfixes,  or  else  should  raise  his  posterior  tliip  also  from  with- 

t  inwards;  (5)  It  gives  pn>t\  drainage. 

Operation. — The  frinoral  artery  bcinj? controlled  with  an  Esmarch's 
bandage,!  the  limb  bein^  broufrht  over  the  ed^'e  of  tlie  table  and  sup- 
ported by  an  assistant,  who  has  bandaged  the  damaged  or  diseased  part 
give  his  hands  a  firmer  grip,  and  to  prevent  their  becoming  septic; 

Fic!.  130. 


The  knife  ihould  hRTe  1)««n  inwrled  here  from  the  inner  side. 

the  opposite  ankle  being  tied  to  the  table,  and  the  parts  duly  cleansed, 
the  surireon,  standinjj  to  the  riwht  side  of  the  limb  to  be  removed,  jdacea 
his  left  index  and  tliumb  on  either  sideof  tbe  limb,  at  tlie  level  where 
he  intends  to  saw  the  bone, J  andsinkinji  the  point  of  Ids  knife  ihruugh 
the  skin  just  below  t!ie  former  and  ratlier  below  the  centre  of  llie  outer 
ur  inner  as[»eetof  the  limb  as  the  case  may  be,  carries  it  rapidly  tluwii 
for  about  4i  inches,  and  then  sweeps  it  across  the  hmb  with  a  broad, 
not  pointed,  convexity,  and  carries  it  up  along  the  Bide  nearest  to  him 
as  far  as  his  thunrb.  This  flap  is  then  quickly  dissected  up  of  skin 
and  fascia',  and  the  knife,  being  sent  across  the  liitd>,  lieliind  the  bonCj 
cuts  a  posterior  llap  almost  as  long  as  the  anterior,  tlie  kiufe  being  used 
with  n  rapid  sawing  movement,  and  driven  at  first  straight  down  paral- 
lel with  the  bone,  and  then  sharply  brought  out  through  the  skin. 


*  Ah  in  railway  ;i(i(l  other  acciiient*. 

t  If  iJit  sivrjfcmi  is  atii|im!iiii)tf  very  litith  up,  l!ie  inelhoil  f^iven  in   ihe  account  of 
Am|MaHli<>n  at  1  lit'  liifi-joiut  t\>[i.  845-*i  l<  iiimy  Iw  iiKetl. 

X  The  finger  and  thninb  Kitotild  not  he  !jhirter]  till  tlip  anterior  B:i[i  \a  luurked  out. 
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The  flaps  being  held  out  of  the  way  with  the  surgeon's  left  hanil* 
the  soft  parts  around  the  femnr  are  next  severed  with  a  circular  sfwcep.f 
the  knife  being  used  as  at  j).  lOl),  till  the  bone  is  exposed,  when  ime 
more  firm  swefi>  divides  the  perio8teuni.| 

The  saw  is  now  placed  with  its  heel  on  the  bone  and  drawn  towanls 
the  operator  once  or  twice  with  tirni  pressure  so  as  to  make  one  pwive 
and  one  only.  With  a  few  sharp  sweeps  the  bone  is  next  Hcvered.  care 
being  taken  to  use  the  ?uw  lij^'htly  for  fear  of  splintering  the  linca  a»- 
pera,  and  to  use  tlie  wliolc  length  of  the  instrument.  At  this  timr 
the  limb  must  be  kept  eteady  and  straight,  the  assistant  neither  raising 
it,  wlildi  will  lock  the  saw,  nor  depressing  it,  which  will  splinter  the 
femur  when  thin  if*  [Kirtly  divided. 

If  the  surgeon  decide  to  make  his  posterior  flap  also  of  skin  and 
fasclie,  he  nni.st  have  the  limb  raised,  and  tirst  looking  over  and  IIh-d 
stooping  down,  marks  out  a  skin  flap  about .?  the  length  of  the  anlcriur; 
thitj  is  then  dissected  up,  and  the  operation  completed  its  before. 

In  addition  to  the  femoral  vessels,  the  anastornolica,  an»i  descending 
braneli  of  the  external  eircumttex,  some  muscular  branches  will  require 
attention  ;  and  one  of  these  last  may  give  sonit*  trouble  from  its  peti- 
tion close  to  the  bone  in  contiict  witli  the  linea  aspera.§ 

In  amputations  of  the  tliigh  accompanie«l  by  grave  shock,  no  ofod- 
kss  time  should  be  lost  in  looking  for  vessels,  save  tlie  femoml  and 
any  other  large  branch  which  can  be  seen.  Firm  bandaging  and  raiJ- 
ing  the  stump  will  suffice.  It  is  well  to  partially  relieve  tlie  tightnes» 
of  the  liandaging  in  a  few  hours  by  nicking  them.  Very  few  sututw 
shoulil  be  used  in  these  cases  of  shock,  or  in  those  wlurc  tlu-  t^oft  pMtt 
are  sinus-riddled. 

II.  Transfixion  Flaps.— -I'^'im^'^/f.— Great  rapidity.  />(*i<it 
tij(fi;s. — Those  given  at  p.  (31,  on  a  large  scale.  This  method  maybt 
used  where  great  speed  is  needed,  as  in  a  double  amputation  jtfUri 
railway  accident,  or  where  many  wounded  require  attention,  as  afWr 
a  great  battle.    It  is  also  adapted  to  the  wasted  muscles  of  a  palit'Ot 


*  And  also  pre>«(>d  firmly  iipwnrds,  ra  a^  lo  enable  die  siiiv  lo  b«  Mpplicd  u  l<tgk«)i 
iu  {MWflilik'.     ir  llie  limb  h  bulky  an  aeusiotHnl  niiii^t  help  here. 

t  'lliis  reqiitref*  really  r<>reit)le  line  of  the  knife,  the  muscles  l>ehind  itie  bone  lending  j 
to  he  piisdeii  hefbre  ilie  knile  mther  ihan  divi<led  by  it, 

X  Thi><  fintil  cnl  should  be  a  lillle  nbuve  the  base  of  (he  fla|M,  in  nnler  ihsl  th«i 
femur  roov  lie  well  buried  in  Boft  }iar(s. 

i  TJie  fulloH'ing  points  deserve  nllention  in  lying  the  femoml   v«wel«;    (1)  Ko(  mJ 
tndtide  the  »» phenol  m  nerve;  {'2}  liie  tendency  of  the  veweU  to  slip  up  if  the  point  ir 
their  diviHtuii  pii»-^es  through  Mtinter'8  canut ;  (3)  if  the  rewel^  ore  iitlien>nial<Mi*  tKr^  j 
inuHt  not  be  tied  too  tightly.     A  c«irb<.>lized  uilk  ljg:iture,  not  tin  fine,  «honM  be  r<»- 
ployed  now,  and  care  shauhi  be  taken  tu  include  a  little  of  the  soft   UiirU   lo  prvrtnt 
the  ligature  cutting  throngh. 


with  his  hand  the  soft  parts  on  the  front  and  Bides  of  the  thigh,  and 
sends  his  knife  across  the  liinb  in  front  of  tlie  femur.  The  knife 
should  V)e  entered  well  helow,  bo  as  to  get  as  large  an  anterior  Hap  as 
possible,  and,  at  its  entry,  should  he  pusheil  a  little  upwards  so  ns  to 
go  easily  over  the  hone.  An  anterior  Hap  is  then  eut  4  to  4J  inches 
long,  with  a  broadly  curving  almost  square  extremity,  and  not  too 
thin  at  its  edge.  This  being  raised  by  the  surgeon  or  an  assistant, 
the  knife  is  now  ])asscd  behind  the  bone  and  a  posterior  (lap  cut  of 
t!>e  same  length  as  the  anterior,  the  making  of  this  llap  being  some- 
what faeiliUited  by  drawing  the  soft  parts  on  the  back  of  the  limb 
away  from  tlie  hone. 

If  the  limb  be  very  bulky  the  knife  should  be  kept  well  away  from 
the  hone,  especially  behind  it,  and  not  as  at  p.  880;  thus  the  more 
superfieial  muscles  only  will  be  included  in  the  posterior  flap. 

Both  tlaps  being  retracted,  the  remaining  soft  parts  are  severed  with 
circular  sweeps,  and  the  rest  of  the  operation  completed,  as  at  p.  880, 
but  with  this  diflerence,  that  here  there  will  be  more  need  of  trim- 
ming some  of  the  soft  parts  clean  and  square.* 


♦  While  dr«**r  to  ilie  lute  ^^r.  Poliind,  I  once  mw  tlie  fenmrn!  vww^ls  f>plit  Tor 
nboiil  3J  inches  by  hie  ra|>ifl  linnd».  Ttiw  ampntalion  of  the  UiJt?h  was  bis  lust  operu- 
(iun  nl  GiivV  Hof|iitiil.  lie  wnit  even  llien  fnc'ing  witli  quiet  bruverv  the  ItrnnchiliH 
wiiicb,  a  very  few  dajrti  later,  enited  his  life. 
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III.  The  Circular  Method.— I  may  here  state  briefly  why  this 
raelliod  is,  nowadays,  considered  inferior,  both  in  the  thigh  and  eW 
wheri',  to  that  by  flaps.     In  saying  this,  it  is  not  denied  that  in  uianv 


Fio.  158. 


Clrciilur  niaputatlun  of  the  thi^ii  to  allow  the  ((reawr  rotractlon  of  the  tnuaoln  brhtai4. 

cjises  stumps  by  the  circular  method  are  fully  equal  to  those  by  fltt^xn; 
ind(^»>il,  in  ninny  it  is  impossible  to  tell,  in  later  years,  wliioh  method 
has  been  employed.  On  the  wliole,  however,  the  flap-method  hastlm 
following  advantages:  (1)  It  is  most  generally  op]>IicabIe — e.g.,  in 
partH  not  circular  and  at  the  joints.*  (2)  By  it  the  surjrfon  can  better 
ud»[)t  his  skin  covering  to  nis  needs— t'."/.,  when  the  skin  is  lew 
available  on  one  aspect  of  the  limb  than  on  another.  (3)  There  i» 
less  risk  of  u  conii'iil  stvmipj  and  ^i)  of  a  cicatrix  adherent  tn  the 
bone.  The  great  advantage  of  the  circular  method — vir..  that  the 
vessels  Jind  nerves  are  cut  square,  and  that,  thus,  the  former  retractuig 
more  easily,  fewer  need  securing,  whik*  there  is  less  risk  o(  hulhous 
ends  iViniiihg  on  the  latter,  is  altidued  by  the  mixed  metliod  of  skin 
flaps  and  eiruular  division  of  the  muscles  lus  at  ]>.  87i).t 

The  circular  method  is  only  to  he  adopted  here  in  the  case  of  the 
lower  third  of  M-asted  thighs,  or  in  tlu^se  of  young  subjects.  Even 
here  the  greater  tendency  of  tlie  posterior  muscles  to  retract  must  be 
met  by  cutting  them  about  i  inch  longer  than  those  in  front 

While  tins  operation  is  for  the  above  reasons  not  rt*comnjended  in 
practice,  it  may  be  made  use  of  in  the  lower  third  <>f  the  thigh,  in  the 
cases  mentioned  above.  On  the  dead  sulyect  the  student  who  hjtfl 
not  had  a  chance  of  performing  it  upon  the  anu,  may  make  use  of 
it  here. 

Operation. — As  this  method  has  been  described  in  detail  at  p. 


*  Ttt  {l>e«eil  may  Ite  adde*!  that  ilie  circular  iiieiliod  is  not  ttdatrted  lo  n  ca«e  wb«» 
llie  .skin  is  riiiitted  lo  ihe  siiltjufent  iiuiscle?. 

f  One  more  nilvnntnge  of  tlie  flap  uiethoii  in  the  Krenier  rnpldily,  e>per-iallv  when 
tranvfixton  is  eiiiiiiuved,  tliotigh  tliix,  in  tlieM3dnv8oru»it»>liielic»,  ia  only  of  iiu|turtBiK« 
in  B  few  cnaea. 
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.00*  it  will  be  only  briefly  given  here.     The  prdiiuinaric-s  are  those 

Iready  given.    The  surgeon  standing  to  the  right  of  the  hnih,  the 

tisistunl  who  s{.inils  nn  tlie  i>f>]it>site  side  to  him,  Init  nearer  tlielnink 

raws  up  the  skin  with  Ijotli  hands.     Tin;  surfj;eijn,  stooping  u  hltle, 

ssses  his  knife  first  under  tlie  limb,  then  above,  across,  and  so  around 

t  till  hy  dropping  the  knife  vertindly  Ihe  buck  of  tlie  instrument  looks 

wards  him,  while  its  heel  rests  on  that  side  nearest  to  him.     He  then 

lakes  a  eircular  sweep  around  the  thtph,  this  being  aided  by  the 

assistjiMt  wl»o  has  charge  of  the  limb  rotating  it  so  as  to  nuike  the  soft 

parts  meet  the  knife.     The  surgeon  then  taking  hold  of  the  edge  of  the 

incision  <li.«.sects  uj)  a  cnl!-Uko  llnp,  about  4i  inehes  in  length,  cutting 

,t  of  even  thickness  all  round  tlic  limb.     This  Hap  ia  then  folded  back, 

nd  the  remaining  soft  parts  divided  with  cireuhir  sweeps  of  the  knife. 

n  doing  this,  the  greatrr  eontniction  of  the  haitistniig  musck-s  must 

e  remembered,  and  these  museles  eut  ratlier  longer  than  those  in 

ont.    Care  must  be  taken,  if  it  is  th<mglit  needful,  after  making  the 

circular  sweejis,  to  free  the  hone  higher  up,  and  so  to  secure  its  being 

"well  burird  in  the  soft  parts,  and   nut  to  prick   tlie  already  divided 

moral  vessels  which  lie  in  close  proximity  t(j  the  femur  in  the  lower 

,hird. 

IV.  Rectangiilar  Flaps  of  Mr.  Teale.— This  method  is  fully 

escribed  l>elow.    It  is  not  reeuinuiended  here  us  it  is  expi.-nsive, 

involving  division  of  the  bone  nearer  to  the  trunk  than  other  methods. 

(1)  Owing  to  the  bulkiness  of  the  long  anterior  flap,  it  ia,  here,  espt-ci- 

lly  diflieult  to  fold  and  adjust  it  at  the  conclusion  of  the  openiticm, 

and  still  more  so  to  keep  it  adjusted  if  primary  union  fails.     (3)  Its 

chief  advantage,  that  of  keeping  the  end  of  the  bone  well  buried,  aud 

of  rutting  the  ves,sels  and  nerves  clean  and  square,  are  also  sufKeiently 

attained  by  the  other  Hap  methods  already  given,  especially  the  mixed 

method  (p.  880). 

y.  Lateral  Flaps. — Tiiis  method  has  certain  grave  objections  liere. 
(1)  The  sawn  frinurj  tilted  upwards  by  the  ilio-psoas,  is  very  liable  to 
press  against  the  upper  angle  of  the  flops,  and  to  come  through  at  this 
spot  and  necrose.  (2)  If  tfiis  does  not  take  place,  the  bone  often 
adheres  to  the  cicatrix  here,  while  the  Haps  hang  down  and  away  from  it 
It  should  only  he  made  use  of  when  no  other  method  is  available,  as 
in  a  ease  where,  owing  to  the  condition  of  the  soft  part*«,  fla|)s  can 
.only  be  got  by  making  one  long  external  and  u  short  interuulj  or  vice 
nd. 


*  If  U  be  objeoted  thnl  the  plan  here  given  of  turning  up  n  cufT-like  flap  is  likely  to 
lea<I  to  sloiigtiing,  I  would  reply  lliuL  ihk  ix  tint  so  in  (hcfte  davH  of  tin1i.Heptie  Hiirgerv. 
[  If  slongliing  is  dreaded,  u  lillle  more  tJuievhoultj  be  taken  iti  dtuHeetitig  up  a  lliiii  layir 
[of  muscle,  no  ns  to  .neciire  llie  deep  fiwt^in,  m\A  tlin.s  a,  l>etler  vascular  HiipiiJy. 
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Operation. — This   and   its   modification   of  antero-external  and 
poatero-intcrnal  flaps  are  fully  described  at  p.  879. 

AMPUTATIONS    IMMEDIATELY   ABOVE    THE    KNEE- 
JOINT  (Figs.  159-165). 

Methods, 
i.  Garden's  (Figs.  159, 160,  161). 

ji.  Gritti's  Trans-condyloid  (Fig^s.  163, 164). 

iii.  Stokes's  Supra-condyloid,  an  importiint  modification  of  the 
above  (Figs.  163,  105). 

All  the  above,  but  especially  the  two  latter,  possess  the  following 
admntagcn  (winch  they  share  with  anjputation  through  the  knee- 
joint)  over  amputiition  through  the  thigh,  viz. : 

1.  Tlie  patit-nt  can  beur  his  weight  in  walking  on  the  face  of  Im 
Btuinp,  thus,  lie  is  not  couipellcd  to  take  his  bearing  from  thelulie- 
rosity  of  the  ischium,  or  to  walk  as  if  he  had  an  aukylosed  hip-joiut 
(Slokcf ),  ut;  is  tlie  case  aHur  amputation  of  the  thigh,  where  the  stump 
is  ever  liable  to  be  fretted  by  the  slightest  pressure  on  it. 

2.  Very  good  power  of  adduction  over  the  artificial  limb  remaini. 
Every  operating  surgeon  must  have  noticed  how  badly  off  a  patient  is 
iu  this  respect  after  an  ordinary  amputittion  tlirough  the  thigh.  Bj 
these  methods  the  iidduclors  are  left  almost  intact,  even  to  [tart  of  the 
strong  vertical  tendon  of  the  adductor  magnus,  the  result  being  Ui»l 
the  balance  between  thf  adductors  and  abductors  of  the  thigh  remains 
practically  undisturbed,  and  the  patient  when  walking  has  none  of 

Fio.  159. 


(C«rden). 
that  difficulty  (which  is  seen  after  thigh  amputations)  of  bringing  tli« 
lind>  Avhich  he  has  swung  forwards,  in  again  under  the  cenli*  »f 
gravity.* 

3.  The  medullary  canal  is  not  opened ;  on  this  account  there  i«  l** 
risk  of  necrosis  and  osteo-myelitis  if  the  stump  becomes  septic. 

4.  There  is  less  shock,  because  (a)  the  limb  is  removed  farther  from 

♦  The  irapnrtJince  of  the  preserTKtioQ  of  ihe  qiindricepa  extensor,  given  bj  ll|^ 
Stokes-GriUt  metho'l,  need  only  be  alliitled  tu. 


AMPUTATIONS   IMMEDIATELY    ABOVE  THE   KNEE-JOIXT, 


885 


the  trunk,  (b)  the  muscles  are  divided  not  through  their  vascular  hel- 
lies,  but  through  their  tendons. 

i.  Garden's  Amputation  (Figs.  159,  IfiO,  IGl). 

AdLiintayes.—TYi'is  valuable  amputation  has  siunie  points  in  commoa 
with  Svme's  amputation  at  tlie  ankle-joint.     In  both  the  bone-section 

Fio.  160. 


(Garden). 

is  made  not  through  a  medullary  canal,  but  through  vascular  quickly 
healing  cancellous  tissue ;  in  both,  t!ie  skin  reserved  for  the  face  of  the 
stump  has  been  used  to  jvresi^nre,  thoujrh  not  erjually  so,  for  the  skin 
preserved  in  the  ankle  nmputution  is  thick  and  callous,  in  the  other 
thinner  and  more  sensitive. 

Sir  J.  Lister*  thus  rccomnu'iuls  this  amputatiou :  "This  o]ieration, 
when  contrasted  with  ainputatinn  in  the  lower  thiF<lof  llie  thi^li,  pre- 
sents a  reuiarkubJe  cunibinntion  of  advantages.  It  is  lees  serious  in 
its  immediat^^  et^Vcts  upon  the  system , becaiise  a  considerably  smnller 
quantity  of  the  body  is  removed,  and  also  because  the  linil*,  being 
divided  where  it  consists  of  little  eSse  than  skin,  bone,  and  tendons, 
fewer  bloodvessels  are  cut  than  when  the  knife  ift  carried  through  the 
highly  vascular  muscles  of  the  thigh  ;  the  popliteal  and  one  or  two 
articular  branches  being,  as  a  general  rule,  all  that  require  attention, 
80  that  loss  of  blood  is  much  dimitiished.  In  the  further  progress  of 
the  case  the  tendency  to  protrusion  of  the  bone,  which  often  causes 
ineonvenienee  in  an  amputation  through  the  thigh,  is  ren(!ered  com- 
paratively slight  by  the  ample  extent  of  the  covering  provi(le<l,  and 
also  by  the  circumstance  that  the  divided  hamstrings  slip  up  in  their 
sheaths,  so  that  the  [josterior  muscles  have  comparatively  little  power 
to  produce  retraction.  The  superiority  of  the  operation  is  equally 
conspicuous  as  regards  the  ultimate  usefulness  of  the  stump,  which, 
from  it.s  great  length,  has  full  command  of  the  artilicial  limb,  while  its 
extremity  is  well  cahnUalerl  for  sustaining  pressure,  both  on  account 
of  the  breadth  of  the  cut  surface  of  the  bone  divided  through  the  con- 
dyles, and  from  the  cliaracter  of  the  skin  habituated  to  similar  treat- 
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ment  in  kneeling.  Considering,  therefore,  that  this  procedure  can  be] 
substituted  for  iitn(iutation  of  the  thigh  in  the  great  mitjority  of  casta  J 
both  of  injury  and  disotise  formerly  supposed  to  demand  it, '  CArdra'iJ 
openition  '  must  be  regiirdod  as  a  great  ndvance  in  surgery."* 

Disfidvaiitagcs. — The  chief  of  these  is  the  slouf^hingof  the  long  iinte- 
rior  flap  which  may  occur,  '*  in  spite  of  faultJess  operating,"  esfterially  i 
if  the  skin,  of  which  it  chiefly  consists,  has  been  damaged  by  injunr 
or  disease,  or  if  the  patient  be  old  or  weakly,  thus  leading  lo»n 
adherent,  tender  scar,  and  a  useless  stump. 

Operation. — According  to  its  introducer  this  amputation  con«i*l8J 
in  ri;nuiving  a  rounded  flap  from  the  front  of  the  joint  (Figs.  I.'i9,  KitVi 
161),  dividing  everytliing  else-  straight  down  to  the  bone,  and  sawing! 
this  sliglitly  above  the  plane  of  the  muscles. 

T]»e  operator  standing  on  the  right  side  of  the  limb,  seizes  it,  Mwe^i 
his  left  forefinger  and  thumb,  at  the  spot  selected  for  the  hasc.  of  tli«' 
fiajtf  and  oiters  the  point  of  his  knife  close  to  his  finger,  bringing  it 


Fio    Ifil. 


Fib.  1G2. 


/'t- 


<»rUli'ii  Imiis-t'ornlj'ldlii  vniMii  -it  ibu  (t:iiiur,ieatl| 
a  «iirnu-e  mucli  ti;<>  l«rgo  Jhr  the  «A\»n  iwlt'llii  l^  ftt 

round  through  the  skin  and  fat  below  the  patella  to  the  spot  pr 
by  liis  thumb,  then  turning  the  edge  downwards  at  a  right  angle' 
the  line  of  the  limb,  be  passes  it  through  to  the  sprjt  where  it  fil 
entered,  cutting  outwards  through  everything  behind  the  Ikiup. 
flap  is  then  reflected,  and  the  remainder  uf  the  soil  parts  divide 

*  ftilier  rtdvanlacea  given  by  Mr.  Garden  «rc,  the  fiiivoriibU  pn«ition  of  tlie«uimp 
for  <lres«iinK  find  tiruinage  ;  iu  paintessneas,  ihe  cliiel"  nerven  Iwing  ciil  liiKh  up  out  of 
rench  nf  pressure;  and  tite  cicatrix  being  drawn  clear  of  the  point  of  tii«  boiw,  ami 
out  nf  renuh  of  prcxunre. 

t  This  c(jrrc«|M)nds  wilh  ilio  upper  lionler  of  the  pntella,  the  limb  being  (>sI«>u<]m1. 
The  Iriwcr  margin  ixitiies  dtiwn  to  ihe  tubercle  uf  the  tibia,  ta  in  Fig.  lo'J.  .Se«  il*t 
Brit.  Med  Joum ,  1864,  vol.  i.  p.  416. 
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Btraight  down  to  Uie  bone;  the  imisoles  are  tlien  slij^htly  clt-ured  up- 
wards, and  the  waw  applied  '^  through  the  hitsie  of  the  condyles.'"  Tlie 
projectinfi  part  of  the  Ff  niur  uiay  he  rounded  off.  ^\'here  there  is  any 
doubt  uhout  the  viUiHty  ot'  tlie  large  anturiur  liap,  a  short  posterior 
one  should  be  made,  the  anterior  one  thus  not  needing  to  be  so  long 
(Fig.  IGlj. 

ii.  Gritti's  Trans-condyloid.  iii.  Stokes's  Supra-condyloid 
Amputation  (Fif^s.  I(i2,  ItiS,  164, 165). 

For  fuller  information  on  the  abovf  atnpututions  I  would  refer  rny 
renders  to  a  paper  I  coiitriV)Uted  to  the  Giii/\  Hoxp.  AV^jori^.  vol.  xxiii. 
p.  211, 1.S78.  The  objections  to  iunputation  through  the  knee-joint, 
whether  l)y  a  long  anterior,  or  lonj^  (lot^terior  flap  are  given  at  p.  S'll. 
Anijiutatioti  throui^h  the  knee-joint  by  lateral  Haps  gives  excellent 
result,"*,  but  in  this  niethod  the  incisions  are  eivrried  into  the  leg  below 
the  tibial  tubercle ;  in  the  two  aiu|)uUition3  mentioned  above  tliia 
point  in  not  trenched  upon,  and  every  surgeon  knows  that  after  a 
eeverc  compound  fracture  of  the  leg,  nn  inch  or  two  more  or  less  of 
damage  to  tlie  soft  part*-  in  the  upper  third  of  the  leg  ninkes  a  most 
important  difference  as  to  where  lie  can  amputate. 

The  twii  inethuds  are  often  confused.  Between  them  there  is  this 
all-important  dilTerenee:  in  Gritti's,  the  section  of  the  ferour  is  made 


Km.  163. 


FiQ.  164. 


V  ■ 

ftSkes^'ll   mpra-rondylold   section  of  tbe  rt-inur,       Thcj  lUjiR  In  ctrliti'*  lr»nj«-conilylfild  iim(m(*iion, 
Ing  n  Miirfnce   much  more  easily  Httcd   Ijy  the    shnwliii?  the  pntcllu  hitched  and  irquiritig  force  to 
kwn  pAtella.  adapt  It  to  the  remur.  which  Is  now  tiw  long  m  weU 

AS  too  bro«d. 


I 


through  the  condyles ;  in  Stokes's,  at  least  i  inch  aAot'c  them.   In  other 
words,  the  one  operation  is  Inins-,  the  other  supra-cotuhjlo'ul. 

On  this  point  great  stress  has  been  laid,  and  very  rightly,  by  Sir  W. 
Stokes,  and  a  comparison  of  the  two  operations  will  convince  every 
one  that  he  is  correct.  If  the  section  of  the  femur  be  made  through 
the  condyles  (Figs.  1(>2,  104)  the  sawn  patella  will  not  fit  down  into 
place.     It  will  either  be  drawn  up  altogether  on  to  the  front  of  the 
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femur,  or  else  will  project  forwards,  somewhat  like  the  half-opi-n  lij 
of  a  box,  at  an  angle  to  the  broad  sawn  surface,  which  is  al«o  too  Ur 
for  it  to  cover,  and  across,  and  off  which  it  is  liable  to  be  shifted  b| 
the  contraction  of  the  quadriceps,  if  it  has  been  found  possible  lO| 
it  into  place.    To  ertVct  this,  an  amount  of  force  will  be  required  wliic 
is  almost  certain  to  result  in  bruising  of  the  cut  periosteum  on  thi 
edge  of  the  femur,  and  consequent  necrosis.     If,  on  the  other  hand 
the  saw  is  iiuuleto  pass  1  inch  ni»orc  the  condyles  (Fig.  163  i,  the  palclli 
will  fall  readily  into  place,  it  will  cover  more  completely  the  uo« 
smaller  sawn  surface  of  the  femur,  and  will  remain  easily  i«  »itu  hen 
the  flaps  when  brought  together  presenting  the  appearance  sliown  i 
Fig.  1(;5. 

Operation. — An  Esraarch's  bandage  being  applied,  the  linil 
brouglit  over  the  edge  of  the  table  and  supported,  and  the  ofi{«»gita| 
one  secured  out  of  the  way  the  surgeon  standing  to  the  right  ol'  ihaj 
limb,  with  his  left  index  and  thumb  marking  the  base  of  his  fl«p 
makes  an  incision  coninicncing  (on  tl)e  left  side)  an  inch  al>«n"c  iiiid 
rather  b«4iind  tlie external  condyle,  carried  vertically  downward*  tol 
point  oiqiosite  to  the  tibial  tubercle,  then  broadly  curved  across  Uie  1^ 
and  carried  U[»warils  to  a  point  opposite  to  that  from  whi<;h  it  startf^ 
Tins  fluj>,  having  been  dissected  upwards,  together  with  the  piilfel] 

Fig.  165. 


Appearmnce  of  the  stump  In  a  Stoken-Orittr*  Atuputallon.    Tbc  pntcU*  h.M 
come  euily  Into  plan:. 

(after  severing  the  ligamentuni  patelhe')  a  posterior  flap  i^  i-u\  nearlj 
as  long  as  the  anterior.  This  may  be  effected  in  one  of  two  ways, 
either  by  the  surgeon  looking  over  and  then  stooping  a  little  (the  limb 
being  now  raised),  next  drawing  the  knife  from  without  inw«nlB 
across  the  popliteal  space,  thus  marking  out  and  then  dissecting  up  a 
skin  flap,  or  by  transfixing  and  cutting  the  flap  from  within  outwar 
Of  the  two  I  prefer  the  first;  the  latter  is  the  speedier,  but  less  »uit 
to  bulky  limbs.  The  flaps  being  retracted,  the  soft  pnrta  are 
through  with  a  circular  sweep  i  inch  above  thearticuhir  surface  of  I 
femur,  the  hone  is  then  sawn  through  here,  and   the   litnb   ri«niovi 
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The  posterior  surface  of  the  patella  is  next  removed  with  a  luetiicarpal- 
or  small  butcher's-saw.  This  \u»t  stop  is  the  only  difficult  one  in  the 
operation,  owin^r  to  the  mobility  of  the  bone:  it  will  be  facilitated  by 
an  assistant  with  both  his  liands  everting  and  prnjcctinj;  tlie  under 
surface  of  the  anterior  flap,  ho  as  to  make  the  patella  stand  out 
from  it. 

The  vessels — popliteal,  one  or  two  articular  and  the  anastomotic — 
having  been  secured,  draina^'e  is  provided,  and  the  flaps  are  bniuj^ht 
together  with  numerous  pointa  of  suture,  save  at  the  angles  (Fi^.  165). 

Where  the  flaps  are  cut  of  proper  length  and  the  femur  is  sawn  at 
the  prnpcr  heifiht.  it  is  quite  exceptional  for  the  patella  not  to  ride 
easily  m  ^/O*.  If  there  seem  any  doubt  on  this  point,  or  if  the  pitticnt 
is  very  muscular,  additional  security  may  be  given — (a)  By  pu.ssing 
sutures  of  chromic  gut  or  carbolized  ssilk  between  the  tissues  on  the 
under  surface  of  the  anterior  flap,  at  the  eil^es  of  the  patella,  and  the' 
soft  parts  in  the  posterior  flap  (avoiding  the  vicinity  of  the  large  ves- 
sels); (b)  by  wiring  or  pegging  the  bones;  (<;)  by  dividing  the  rectus 
muscle  on  the  under  surface  of  the  anterior  flap.  Of  these,  wiring  or 
pegging  is  the  beat ;  the  pegs  must  be  scrupulously  clean.  An  ordinary 
bradawl,  also  rendered  aseptic,  will  be  found  quite  as  efTicientns  a.  drill, 

REMOVAL  OF  AN  EXOSTOSIS  FEOM  NEAR  THE 
ADDUCTOR  TUBERCLE.* 

As  these  growths  are  by  no  means  uncommon  in  adolescents,  this 
operation  will  be  briefly  described  here.  Aseptic  excision  has  now 
replaced  any  other  operation  such  as  subcuUineouH  fracture. 

Operation. — The  jiarta  being  thoroughly  cleansed,  the  knee  is 
flexed  .so  as  to  bring  down  the  synovial  membrane,  and  the  limb 
placed  on  its  outer  side.  A  free  incision,  about  3i  inches  long,  is  made 
over  the  growth  down  to  the  vastus  internus,  and  any  superlicial  ves- 
sels attended  to.  The  muscular  fibres  are  then  cleanly  cut  through,! 
and  the  bluish-gray  cartihige  which  caps  the  swelling  now  eomcs  into 
view.J  Any  muscular  branches  being  now  carefully  secured,  and  the 
wound  sponged  dry,  the  cut  vastus  is  pulled  aside  by  retractors,  and 
the  growth  being  thoroughly  exposed  it  is  sha  ve<l  off  with  an  osteotome 
or  chisel,  leaving  exposed  cancellous  tissue.  A  little  iodoform  is  dusted 
in,  and  drainage  provided  by  a  tube  or  large  horsehair  drain,  passed 
from  the  wound  to  the  most  dependent  spot  on  the  inner  side,  the 

*  This  accotrnl  witl  serve  for  the  removal  of  other  exostoees — e.g.,  that  met  with  mt 
ibe  deUoid  ini^ercion. 

f  Tlitti  i»  more  Jikelj  to  conduce  lo  primnry  union  th»n  leariQj;  them  through  with 
a  director. 

X  Any  Bjaovia-likeQuid  now  escaping  comes  probably  from  a  bunw  over  the  growth, 
not  from  the  joint. 


dressing-forceps  passing  under  the  muscle  and  being  cut  down  upon  hjr 
countor-puncture,  wln-re  they  project  under  the  skin.  The  luus^iilu 
fibres  are  then  united  with  cliromic  gut,  cut  sliort,  and  the  wound 
closed  with  separate  sutures.  Strict  aseptic  precautions  are  tairen 
throutrhout  to  secure  primary  union.  The  limb  should  be  kept  abso- 
lutely i-iuiet  on  a  back  splint,  and  a  Martin's  baudsige  wum,  later,  far 
a  short  time. 

UNUNITED  FRACTURE  OF  THE  FEMUR. 

The  large  number  of  failures  after  operations  for  this  condition  are 
well  known.  The  ilifliculties  w^hich  may  be  present  during  and  after 
these  operations  are  very  considerable  ;  amongst  them  sufficient  ei- 
posure  of  the  fragmeutfi,  and  keeping  the  wound  aseptic,  are  mo»t 
prominent. 

Operation. — On  the  whole,  the  introduction  of  pegs  havinij  been 
less  successful,  sub-pcriostcal  resection  of  the  fragments  is  indif'JiH 
here.*  This  is  especially  so  in  long-standing  cases,  where  ulbcr 
methods  have  failed,  where  there  is  very  little  attempt  at  repair,  where 
an  artificial  joint  exists,  or  where,  after  a  severe  injury,  necrosis,  atropbr 
of  the  frjigmcnts,  and  fibrous  union  have  Tdlowed. 

The  operation  of  resection  should  always  be  performed  with  strict 
aseptic  precautions,  otherwise  the  risks  of  suppuration,  erysi{*ela6, 
osteo-myeUtis,  and  pyaMuia,  owing  to  the  very  free  incision  re«iuir*d, 
the  exposure  of  cancellous  tiasue  and,  perhaps,  of  the  medullary  canal, 
are  con-^iderable. 

Tlif  limb  having  been  rendered  bloodless,  if  practicable,  with 
Esmarcti's  bandages,  the  fracture  is  exposed  by  a  free  incision,  5  to  6 
inches  long,  on  the  outer  su\e  of,  and  going  down  to,  the  hour.  The 
periosteum  is  next  most  carefully  detached  from  the  ends  of  the  frag- 
ments, and  a  thin  layer  of  bone,  about  a  1  inch  in  thickness,  removed 
from  each.  To  facilitate  the  resection,  the  fragments  may  be  thrust 
out  of  tlie  wound,  or,  after  the  removal  of  the  periosteum,  dragged  "Ut 
and  steadied  with  sequestrum-forceps  before  the  saw  is  applied.  The 
soft  parts  must  be  protected  with  spatulie  and  retractors  while  the 
ends  of  the  bone  are  removed  with  a  narrow-blatled  saw.  The  fr>f- 
ments  are  now  brought  into  exact  apposition,  and  to  faciliUite  thi*  it 
may  be  necessary'  to  divide  adhesions  or  to  remove  any  intervenlDf 
fibrous  or  fibro-cartilaginous  material,  era  sequestrum.  The  ends afr 
now  to  be  drilled,  the  drill  being  entered  on  the  superficial  surface  ol 


•  Wir  J.  Liiiter  has  recorded  [Bril.  j\ffd.  Jrmrn.,  .\iigii8t  26,  1871)  the  OMeofn 
iiniinHed  extra-CKpulur  fraodireofihe  femur  in  a  mttnnged  rorty-6ve,  when^MgiiMi 
[notilli!<  nftiT  tilt  mjttrv,  lie  cdl  down  on  ihe  fnigments,  willi  antiseptic  prrrouii'wiV  1*1 
guugert  lliem,  ilie  fracture  being  llien  liiinJIy  put  up.  Kecoverjr  Wiu  complete,  tht  ma 
walking  well. 
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each  frapnieut,  and  then  made  to  project  in  the  centre  of  the  medullary 
canal.  They  nrv  next  held  together  hy  i^sissiivfi;  very  stout*  silver  wire 
through  the  drill-hole?  and  twisting  this  up.  If  the  wire  is  to  he  removed 
three  or  four  luilf-twistfi  ur  two  compleie  twists  should  he  suliicient- 
If  the  surpeon  prefer  he  may  hammer  it  down,  in  situ^  having  mndc 
three  half-twists  and  cut  tlic  ends  short.  See  the  remarks,  p.  71). 
Sutures  are  best  dispeused  with  so  as  to  allow  of  free  drainage.  The 
after-treatment  is  that  of  a  compound  fracture. 


CHAPTER   in. 

OPERATIONS  INVOLVING  THE  KNEE-JOINT. 

AMPUTATION  THROUGH  THE  KNEE-JOINT.  -  EXCI- 
SION OF  THE  KNEE-JOINT.  -  ARTHRECTOMY  OP 
THE  KNEE-JOINT.  -  WIRING  THE  PATELLA.— RE- 
MOVAL OF  LOOSE  CARTILAGES  FROM  THE  KNEE- 
JOINT. 

AMPUTATION  THROUGH   THE  KNEE-JOINT. 

Chief  Methods. 

1-  By  Lateral  Flaps.  11.  By  Long  Anterior  and  Short 
Posterior  Flaps.  Of  these  the  first  is  far  the  superior.  The  great 
ohjeeliun  to  the  swond  is,  that  in  order  lo  get  sufFicient  eoveriug  to 
fall  readily  over  the  large  fon<lylce,  a  long  anterior  flap  must  l>e  cut; 
as  this  mu.st  reach  2  inches  below  the  tibijij  tubercle,  a  good  deal  of 
its  hl()od-su|)ply  comes  from  lielow — e.«f.,  tlie  recurrent  tibial  must  be 
cut  r»(V,  and  the  tlap  is  thus  liable  to  slough.  Tfiis  risk  is  iniich 
diminished,  and  the  blood-supply  better  equalized,  by  the  method  of 
lateral  flaps. 

I.  Amputation  by  Lateral  Flaps.— This,  the  method  of  Dr. 
Stephen  Snjith,t  was  brought  Iwfore  Kiiglish  surgeons  by  Mr.  Bryant. t 
The  femorn!  being  controlkd,  the  limb  .'SUfqiorted  over  the  edge  of  the 
talde,  and  slightly  tlexed,  the  surgeon  standing  on  the  right  .side  of 
either  limb  ntarks  out  two  Firoad  lateral  Ha^ts  as  foHows:  His  left 
index  finger  and  tliumb  lieing  placed,  the  former  over  the  centre  of 
the  head  of  the  tibia,  the  hitter  at  the  cflrrespoiidiug  point  behind. 


*  About  1^  inch  in  tlilcknea*,  no  m  to  wichstnnd  the  ^[lun  "(  tlu-  iiiiis<  Les  of  an 
ndiill  thigh. 

f  Xtu)  ITork  Jour*.  «/  ^fe^^.,  Sepleniber,  1S'>2;  Jmcr.  Joum.  Mtd.  Sei.,  Jimuurjr^ 
1870. 

I  MedrChir.  Tm»»,  vol.  Ixix.  j».  lOt 
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opposite  ihc  centre  of  the  joint,  he  marks  out  (in  the  case  of  the  np 
limb)  an  inner  flap  by  an  incision  which,  commencing  close  to  tlia 
thumb,  18  carried  down  along  the  back  of  the  limb  for  about 
inches,  ami  then  curves  upwards  and  forwards  across  tlie  iuiier  a«p 
of  the  leg,  till  it  ends  in  front  just  below  the  index  finger  *  Tlie  knit 
not  being  taken  off,  a  similar  flap  is  then  shaped  from  the  outer 
side,  but  in  the  reverse  direction.  Dr.  S.  Smith  calls  attention  to  die 
following  points:  In  making  these  flaps,  they  should  be  cut  broadi 

Fio.  166. 


Ampntaliun  thn^u^h  kniie-juint  by  liuenil  flap*.    tBryAui.i 

enough  to  secure  ftnii)le  covering  for  the  condyles,  and  the  innM  on 
should  be  made  additionally  full  as  the  internal  condyle  is  Wg 
than  the  external.     The  flaps  should  be  at  least  3i  inches  long,  if  ( 
equal  length.    They  consist  of  skin  and  fasciie.     When  they  bi 
been  raised  as  far  as  the  line  of  the  articulation  the  ligamenttim 
tellrtf  is  tlu-n  severed,  allowing  the  patella  to  go  upwanls.     The 
parts  around  the  joints  are  then  cut  through  with  a,  circuliir8W« 
and  tlie  leg  removed.     In  doing  thi.s,  the  limb  bt-ing  flexed  to  re! 
the  part»s  and  facilitate  opening  the  joint,  the  semilunar  cartilaj 
will  very  likely  be  found  closely  encircling  the  condyles  of  tlie  fera^ 
Mr.  Bryant,  in  the  paper  ainntdy  quoted,  and  Dr.  Brinton.t  tis\i 
ago  as  1872,  have  strongly  advised  that   the  semilunar  cartila 
slioidd  be  left  in  situ   by  severing  the  coronary  ligaments  which 
them  to  the  tibia.     Tliey  thus,  in  Dr.  Brinlon's  words,  form  "a 
fitted  on  the  end  of  the  femur,  which  preserves  all  tlie  fai«ciai 


*  Dr.  S.  Smith  bef  inR  his  incision  about  I  inch  below  the  tubercle  of  Ui«  libta,  tai 
carries  it  up  rather  higher  behiml — vlt.,  to  the  centre  of  the  ariiciilatiaiu    Ii  wiL 
found  easier  to  open  the  joint  nixl  to  tietuch  the  semilunar  cartilages  from  the  (iitil 
innking  the  inoi.sioii  n.<<  recmnnienited  iibove. 

t  FhiUui.  AM.  Thntt,  t>ec«mber  28,  1872. 
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tions,  eventually  prevente  retraction,  and  guards  against  the  projection 
of  the  condyles." 

Mr.  Pick's*  modification  of  the  above  operation  is  twofold — viz., 

'(1)  He  begins  his  inci.«ion  hight-r  up — i.e.,  at  thi>  upper  bttrdur  of  the 
patella;  and  (2)  he  removen  the  i>atella.  This  last  would  appear 
likely  to  run  the  risk  of  diunatring  the  blood-supply. 

I  II.  By  a  Long  Anterior  and  a  Short  Posterior  Flap.— The 
position  <if  the  patient  ajid  the  FUrgefin  being  fiR  at  |».  .S91,  the  latter 
with  his  left  index  and  thumb  on  cither  side  of  the  interval  between 

[the  femur  and  tibia,  enters  his  knife  (in  the  case  of  the  right  limb) 
just  below  the  (in«!;er  and  internal  condyle,  carries  it  straight  down 
along  the  inner  side  of  the  b^g  till  it  reaches  a  spot  2  inches  below  the 
tibial  tubercle,t  then  Bquarely  across  the  leg  till  it  reaches  a  corre- 
sponding point  well  hack  upon  the  outer  si<le,  and  thence  up  to  a 
point  just  below  bis  thumb,  or  to  the  external  eundyle.  This  Hain  is 
then  dissected  up,  containing  the  patella,  ns  thickly  as  possible,  and 
almost  rectanguhir  in  sltape,  anything  like  pointing  of  its  hiwer  end 
being  most  carefully  avoided,  as  certain  to  had  to  sloughing. 

I  This  flap  being  raised,  a  posterior  Hap  is  made  about  two-thirds  the 
length  of  the  first,  as  at  p.  H8S,  eitlier  by  dissection  from  without 
inwards,  or  by  transfixion  after  disarticulation. 

excision:  of  the  knee-joint. 

Indications.— A.  Fon  Disease.    B.  Isjurv. 

A.  (i.)  Pulpy.     Tubercular  knee. 

This  condition  being  the  most  frecjuent  indication  for  excision  of 
the  knee,  calls  for  most  can-ful  cunsideration  of  the  following  point*: 

(1)  Safety  and  Aminint  of  Risk. — Sir  J.  Lister's  treatment,  by  re- 
moving sepsis,  has  rendered  excision  of  the  knee  absolutely  safe  in 
properly  selected  cases.  No  surgeon  who  is  familiar  with  careful 
antiseptic  treatment  and  excision  of  the  knee  will  say  that  the  above 
is  too  strong  a  statement.^    Excision   here  contr^ists  very  sharply 


\ 


*  Med  Soc.Proc,  vol.  vii.  1884,  p.  134. 

t  Mr.  P(illi>ik  (Mud.-Chir.  Tnnit ,  vol.  liii,  p.  20)  advises  that  ihe  anterior  flap 
ghoiiUt  reach  "'ijiiile  5  iiiclies  liuhjw  the  (mtdla."  Jl  ii*  ilifRctiit  to  .>.«!  liow  slougliing 
can  be  avuitietl  hert',  sti  inucli  of  tlie  hlootl  to  this  very  Inng  llap  ciuiiing  from  below 
and  lining  of  necessity  cul  off  , 

X  Tills  ojjomtion  is  contrasted  witti  arthrectomy  of  tlie  knee  at  p.  909. 

J  I  may  perhaps  cay  here  thai  !  have  excined  ihe  knte  tifty-seven  limes.  Of  thefte 
three  died  of  effects  nf  the  oi>«ration,  one  (nieniioiie'l  below)  from  shtn-k,  another  (hIso 
mentioned  Itelowj  from  threatening  gangrene,  and  nnothcr  from  siirgicul  M^arlet  fever. 
Thin  fliihl  wHH  moved,  diiniif^  my  abfienee  from  town,  into  an  empty,  chilly  ward  ;  the 
eruption  bei*nme  dosky  wnd  iben  suppre-vied  ;  coma,  followed  by  death,  ensued.  Four 
liave  been  Ktihniitled  to  amputation,  cuiiking  good  recoveries.     Thts  number  would 
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with  the  same  operation  at  the  hip,  from  tl>e  much  greater  faciliuw 
for  getting  uway  all  the  disense  at  the  time,  and  for  gL-tting  at  and 
examining  the  wound  h\{er,  together  with  the  greater  ease  with  whici] 
tiie  wouml  here  is  kept  nscplic. 

(2)  Afje. —  Here  the  operation  has  to  he  considered — (a)  as  a  suteti 
tute  for  ninputution;  (h)  as  a  Buhstitute  for  the  expectant  treatments 
While  exeiyion  may  W.  succesufully  eniplnyed  at  any  age  up  to  thirty,' 
and  even  occasionally  in  older*  jmticnts,  I  consider  the  most  favora- 
ahlc  years  to  be  from  about  fift*^en  to  twenty.  Bt-fore  fifteen,  and 
particularly  before  ten,  we  have  especially  to  consider  the  effect  of 
thf  operation  on  the  growth  of  the  bone;  after  twenty  we  huveinurei 
and  more  to  consider  the  condilion  of  the  patient,  the  state  of  the 
viscera,  general  vitality,  etc.  I  would  ask  my  reader's  careful  alli'n- 
tion  to  these  points— (1)  that  the  chief  growth  of  the  femur  take* 
place  at  its  lower  end  (p.  858);  (2)  that  by  fifteen,  and  still  more  by 
geventeen,  the  growth  of  the  bone  is  largely  completed.  It  follniw 
from  the  above  reniiirks  that  in  young  subjects  especially  before  tm. 
as  little  of  the  bone.s  as  jKissihle  should  be  removed.f  that  repeat*^! 
Blices,  rather  than  one  email  one,  should  be  made,  and  that  gouging 
may  largely  replace  the  saw  (p.  90.5). 

(8)  Hank  of  Life. — Excision  ut'  the  knee  being  ulnioe:t  unknown  in 
private  practice,  it  i»  needless  to  remark  that  this  account  of  tlw 
operation  refers  almo^iit  ei>tirely  to  liospital  patients.     Let  me  brielly, 
though  inijterfectly,  depict  the  u.sual  fate  of  these  patients  with  pulpy 
knee  If  tml  cxrmdcarhj.     Bandied  about  from  one  out-patieut  room  to 
another,  treated  more  or  less  iuiptrfectly  with  splinta  and  strapping, 
frequently  recommended  for  admission  that  they  may  obtain  ihsi 
"  rest"  which  can  nowhere  else  be  cjirried  out, at  hist  '*the  dre:*ser  for 
the  week,"  or  surgeon,  takes  pity  on  the  case  and  it  is  adniittc*!- 
With  what  result?    As  soon  aa  the  inflammation  has  subsided  and 
the  pain  has  censed,  the  child  is  thought  to  he  oecnpying  a  bed  v "     " 
can  be  better  employed  for  clinical  teachuog,  and  after  a  few  iv 
rest  in  bed,  is  turned   out  again,  perhaps  in   plustcr-of-Paria 
Thoma.s's  splint.     A  little  later,  in  the  rough-and-tumble  life  of 
courts  and  alleys  of  our  large  t<iwn.s,  the  joint  i-s  wrenched,  and  the 
gained  is  all  undone.    Suppuration  now  sets  in  at  one  or  more  poii 
of  the  pnlpy  tissue,  sinuses  form,  the  ends  of  the  bone  become  carioi 
Aiid  the  condition  of  the  joint  from  the  now  advanced  stage  of 
disease,  and  its  probably  septic  condition,  is  rendered  far  less  &i 

prolialtly  hnve  been  five,  us  a  pniient^  nged  fifty-three,  wllo^e  kne«  liml  lieen  exci<s«J 
tor  dihi^irguninujun  uHvr  DBteo-arlhriiis  and  whom  I  hod  udvi>^  to  submit  to  uupu^ 
tvtion,  w«iu  uiit  able  to  walk  a  Utile  with  a  sticky  bat  with  (vo  eioiiM*. 

*  See  the  reputrkfi  on  oeteo-nrtbritisw 

t  S?ee  the  fuoi-note,  p.  905. 
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kble  for  any  operation  than   it  was  at  an  earlier  gtage.    Speaking 

)rieHy,  believing,  as  I  do,  that  in  this  rank  of  life  excision  will  be 

leedeil  in  nine  cases  out  of  ten,  I  nni  of  ojiinion,  most  tli.^tinetly, 

hat,  as  soon  as  a  pulpy  condition  is  declared,  excision  or  erasiou  (or 

ither  both,  combinwl,  p.  899)  should  be  performed  while  the  stat* 

'of  the  joint  and   the  general   condition   of  the   patient   are,  alike, 

fftvorahle. 

^b    (4)   Value  of  the  Limb. — This  qufmtlo  vexata  of  thirty  years  ago  is 

^Biow  largely  settled.     Very  few  will,  nowadays,  be  fouinl  to   (iis]iute 

Bwhich  is  most  serviceable,  a  limb  though   much  shortnied   with  a 

Hpatural  foot,  or  an  artificial  leg,  especially  of  the  kind  supplied  to 

"hospital  patients  after  amputation  of  the  ttiigh.    On  this  puhject  some 

remarks  of  Mr.  Holmes  (Surg.  Dis.  of  Chihln'n,  p.  497),  may  he  quoted. 

1^*  Even  if  we  allowed  that  a   patient,  after  sucees.sful  excision   of  the 

cnee,  could  only  walk  as  fa.-it  and  as  far  as  some  with  a  good  artificial 

limb  after  amputation,  this  would  still  leave  the  operation  of  excision, 

Bn  my  mind,  far  the  superior  one.  since  the  former  jiatient  can  do  by 

Phis  own  force,  without  any  preparation  and  without  any  expense. 

jwliat  the  latter  can  only  do  by  the  aid  of  the  instrument-maker,     I 

jtieed   liardly  say,  however,  that  this  is  u  gross  understating  of  the 

case.     A  [tatirnt  after  excision  of  the  knee  can  often  walk  nearly  as 

ist  and  nearly  as  far  as  he  could  before.    The  patient  after  amputa- 

[tion  of  the  thigh,  however  well  the  case  may   have  done,  can  rarely 

>ear  the  fatigue  of  carrying  the  artificial  linib  many   miles  together, 

|nor  can  there  be  any  reasonable  comparison  of  the  agility  of  the  two 

-at  leapt  in  those  caees  where  the  foot,  after  excision,  comen  nearly 

^on  to  the  ground,  and  is  in  good  position."    As  to  those  cases  where 

the  limb  i^  flail-like,  and  its  growth  seriously  arrested,  I  would  point 

out  that  they  should  hardly  ever  occur,  with  the  improved  treatment 

of  wound.s,  the  greater  facilities  with   which  a  stiff'  apjiaratus  of  a 

simple  kind  can  ni>vvadays  be  supplied,  our  more  exact  knowledge  of 

^the  epipdiy.ses,  and  the  substitutes  for  the  saw  which  are  to  our  hands 

■in  the  shape  of  sharp  spoons  (p.  89S),     I  may  also  refer  my  readers 

Hto  Sir.  \V.  FcrgussonV  Hunterian  Lectures,  Lecture  VL,  and  liis  argi>- 

Bments  in  favor  of  a  much-shortened  limb  over  any  artificial  one. 

(5)  Oundition  of  the  Patient. — I  may  refer  my  readers  to  the  remarks 
on  this  point  on  excision  of  the  hip,  p.  859.    There  is  the  same  need 
here  for  examining  for  any  evidence  of  lardaceous  disease,  or  tuln-r- 
Kcular  mischief,  elsewhere,  and  to  remember  how  latent  and  insidious 
these  may  be.     Bone  mischief  elsewhere  is  not  necessarily  prohibi- 
tive.    Three  out  of  my  fifty-s<'ven  cases  (}».  ^93)  had  had  spinal  dis- 
tease,  well-marked  bosses  renuiining  in   all.     Each  of  them  made  an 
jexcellent  recovery.    Strumous  dif^ease  of  the  tarsiis  existed  in  two 
lothers,  and  was  cured  by  the  time  the  knee  was  well.    In  two,  disease 


of  the  hip  co-existed  on  the  same  side ;  in  one  the  limb  had  eventu- 
ally to  be  removed  by  ft  Furneaux  Jordan's  amputation,  the  child  r^ 
covering;  in  the  nthtT  (the  tlisease  being  on  the  opposite  eidci  the 
knee  after  a  trans-patelhir  excision  did  excellently,  the  hip-disease 
being  cured  by  rest. 

(•i)  Stage  nf  tM  Disease. — I  have  already  shown  (p.  81U)  that  lam 
a  strong  advocate  for  early  excision  in  hospital  caaeB,  believing  that, 
with  the  usual  treatment,  short  of  this,  puli>y  disease  goes  on,  as  a 
rule,  inveterately  from  had  to  worse.  But  in  early  life  excellent  re- 
Bultfi  may  be  obt^iined  in  advanced  cases,  with  sinuses  and  riiries,  if 
only  all  the  diseased  and  septic  material  is  got  away. 

(ii)  Threatening  disorganization  of  tlie  knee,  with  caries,  after  pyi^ 
mia,  rheumatic  fever,  etc. 

(iii)  Oiiteo-arthritis. — Where  one  joint  only  is  affected,  and  the 
patient  is  not  past  middle  life,  excision  gives  good  result!?.  Tin-  sur- 
geon must  be  prepared  for  sawing  very  dense  bones. 

(iv)  Ankylosis. — I  think  excision  should  be  abandoned  hurc  lorU«' 
far  better  operation  of  dividing,  with  aseptic  precautions,  tlie  uiiinn, 
with  an  osteotome  introduced  first  on  one  side  and  then  on  the  other, 
and  worked  forwards  under  the  patella,  and  skin,  and  backwnhU  »s 
far  as  tlie  popliteal  artery  allows.     If  this  fail,  a  double  osteotomy  of 
the  femur  and  tibia  should  be  performed  rather  than  excision,  an 
operation  which,  in  the  case  of  true  bone  ankylosis,  is  liable  to  be 
severe,  proionged,  and  to  leave  a   large  wound,  and,  in  the  ojwe  ot 
young   aubject«»,  to   lead   to   further  shortening  of   a  limb  alreaJy 
atropliied  and  weakened  from  disease.    As  I  shall  not  have  space  a^it\ 
to  refer  to  this  matter  of  ankylosis  of  the  knee,  I  would  strongly  urge 
caution  in  rapidly  and  completely  straightening  a  knee-joint  which 
has  long  been  the  sent  of  a  bony  ankylosis  in  a  bad  position.    My 
attention  was  drawn  to  this  matter  in  a  painful  way  about  five  yean 
ago,     A  girl  of  nineteen  had  been  admitted  under  my  care  with  Ixiny 
ankylosis  of  the  knee  at  a  right  angle,  dating  to  disease  seventeen  ycms 
before.    Finding  that  I  was  unable  to  materiall}'  improve  the  posiUom 
by  suhrutaneously  sawing  through  the  bony  union,  I  excised  the  joint 
and  straightened  it  completely.     The  foot  and  leg  remaining  culd,  an 
ana^thetic  was  given  next  day,  and  the  limb  put  up  flexed.    Thr 
mischief  was,  however,  done.     The  coldness  remained,  all  pulsAtioD 
in  the  tibials  stopped,  and  gangrene  evidently  threatening,  the  thigh 
was  amputjited,  the  oatient  sinking  afterwards.* 

*  JiiHt  nft^r  (1)18  Nn(ith«r  L/indoti  nnrgeon  piilititi|ic<i  a  very  •imilar  cme.  Soft- 
cient  ntieiKi'iti  ims  n<it  lieen  dmwn  to  iIun  trMiiler.  It  would  hnve  be«n  much  «riatYM> 
my  ;mrt,  with  Hiicii  ilent^e  aixl  iilii-><t!in4linp  Hnkvlmiis  nnl  in  have  Mttenipte<i  oomplM 
Ktraigtifeiiiug  m  once,  l>ii[  t<>  have  i!>traiglitene<i  |>nrilj  with  nn  oDteotome  at  f»t*i,  !•! 
Iheii  ('I  lniv«  eifin|ilet4;],v  reciitk'd  tlie  poHUion  lAter.  I  hMve  ndi^pt«d  (hi*  niotj*  ■» 
ccsfifiillj;  Hince,  on  n>muafa  d<ler  patient,  with  alaiMtas  tnacb  cootrmctioH. 
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Post-mortem,  a  layer  of  osti-ophj'les  was  found  on  the  posterior 
border  of  the  tibia  prpjecliugbackwnrds,  and  it  was  evident  that  over 
these,  when  the  liiub  was  straightened,  the  popliteal  vein,  a  very 
small  one,  had  been  tstrelched  and  dosed.  Another  most  serious  risk 
of  at  once  straightening  a  contracted  knee  is  tetanus,  from  stretching 
of  the  contracted  [lopliteal  fascia  and  the  popliteal  nerves. 

(v)  Old.  Negleetvd  Intantile  Paralysis. — Excnsion  of  the  knee  seems 
to  me  to  be  perfectly  justifiable  here,  with  a  view  of  giving  a  firm 
support  in  the  cast-  of  a  limb  useless  from  \tn  flail-like,  distorted 
Btute.  I  speak  here  of  hospital  cases,  which  furnish  those  miserably 
crippled  lives  wliich  ure  still  seen  from  time  to  time  going  Ihi-  rounds 
of  the  hospitids.  I  have  trii*d  it  in  one  case,  whure  the  result  is  good, 
the  knee  having  hen  led  with  one  dressing,  but  the  child  is  still 
under  treatment  for  the  paiiilytie  tjdipcs  of  the  ankle,  and  [jaralysis 
of  one  upper  extnuiity.  1  followed  in  this  my  old  friend  G,  A. 
Wright,  of  Manchester,  who  in  tlie  abstract  of  cases  treated  in  the 
Pendteliury  Husjiital,  1S.S4,  records*  the  result  of  a  case — a  girl,  aged 
fourUt-n  — in  which  iie  liad  successfully  excised  the  knee  and  ankle  in 

IBUoh  K  case. 
B.  Injury. — Here  such  injuries  as  those  from  gunshot  and  those 
»from  a  lacerated  wound  or  a  com[tound  fracture,  must  be  considered 
separately. 
1.  Gunshot. — **The  results  of  the  excisions  of  the  knee-joint,  per- 
fomie<l  during  the  late  civil  war,  whether  the  operations  were  primary, 
intermediary,  or  secondary,  were  not  very  encouraging,  forty-four  of  the 
fifly-four  cases  in  whicli  the  issues  were  ascertiiined  having  terminated 
fatally,  a  mortality  of  81.4  per  cent,  exceeding  the  mortality  of  the  am- 
putations of  the  thigh  (53.S)  by  27.6  per  cent."  ((His).t  Sir  T.  Long- 
morej  lays  down  these  definite  rules :  "  From  all  the  experience  which 
has  been  gained  regarding  gunshot  wounds  in  which  the  knee-joint  has 
been  opened,especially  if  the  surfaces  of  the  bone  liave  escaped  damage, 
as  may  occasionally  happen  with  tnodern  narrow  ri(le-bullets,  and  even 
in  other  cases  where  one  of  the  bones  has  been  fissured,  or  partial  fract- 

*  The  knee  excised  in  1883  was,  a  year  and  a  half  later,  miind,  stmight,  and  well. 
Tlie  nnkle,  remiiining  very  wenk,  wbh  «'Xfi«ed,  DecembiT,  lSK4,  liy  a  tr:ini<v<Txe  iiu'i- 
Hion.  The  Ix^ncs  were  .«(>fl  and  ftitiv,  Hiid  cniild  be  cm  will  a  ktiife.  Tlie  libiit  iiiiil 
SAtnigiilUK  werejuined  with  Htmil  silver  wire,  l!<e  ends  being  iwisted  niui  kmx^ked  duwn  ; 
the  tendonn  were  sutured  wiili  ciitgtit.  The  wotiiid  wa^  Iienled  in  k-s><  ihiin  a  lunnlh. 
MeHRtirertu'iil  on  Januarr  12,  1S8'>,  showed  2^  inches  shorltnini?  n»  tlic  rcHiilt  of  llie 
two  eXeintoDf*;  the  ankle  exdr<irin  <Ud  not  ap|>enr  to  huve  (>eref|ilibly  HJiortened  the 
limb,  while  I  here  i»  1}  inch  lew  shorleninR  tiian  before  the  exciHidii  of  the  knee.  No 
doubt  llie  lirob  hnd  grown  with  the  increasttHl  jx>wer  nud  use  in  il,  February,  1885: 
The  child  eoiild  nuw  walk  across  tlie  ruom  upon  the  leg. 

t  Loc.  m/pra  ril^  |>.  419. 

♦  S]fi.  of  Svirg.,  vol.  i.  p.  565. 
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urp  has  occurred,  provided  eaxly  immobilization  of  the  injured  part? 
can  be  secured,  antiseptic  treatment  carried  out,  and  the  general  sur- 
roundings are  sufficiently  hygienic,  it  may  now  be  lai<l  ilnwn  bj»  a 
rule  that  consiervative  treatment  ought  to  be  adopted.  When,  iniwfVfr, 
the  circumstances  under  which  the  wounds  have  been  inflicted  arf 
Hucli  that  the  precautionary  measures  and  modes  of  treatment  ini'C- 
ti«)ned  cannot  he  put  into  prartice,  when  the  jtatients  are  liable  to  he 
moved  frequently  or  to  long  dislancet*  hurriedly  and  without  adei^uate 
protTH^tion,  or  when  the  joint  is  not  only  penetrated,  hut  the  surround- 
ing coverings  are  much  lacerated,  or  the  bonos  are  comminute'l  and 
the  fragments  completely  dolnched,  the  sacrifice  of  tlie  linihbyiiui- 
putution  above  the  joint  is  the  only  measure  calculated  d.  .ifT.ird  a  hh 
promise  of  safety  of  life  to  the  patient." 

2.  Injuries  other  thsvn  ( iutisliot. — Excision  is  rarely  prafl;ailil«'  lurv. 
A  ver}'  canful  consideration  of  tlie  local  and  general  coudilioiis 
present  is  needful.  Amongst  the  former,  damage  limited  to  the  artic- 
ular surfiioes,  liut  little  splintering  of  the  shafts  of  the  bonessun  intact 
cnndition  of  the  t»nft  partis  liehind  the  joint  are  absolutely  esjential. 
No  less  im[)ortant  is  it  to  weigh  the  more  general  points  conneci«l 
with  the  patient — viz.,  his  age  not  reckoned  by  years  only,  the  coiidi- 
tinn  of  his  viscera,  iiud  liis  haljits;  all  tltese  points  are  alttmdedtoin 
tlie  accuunt  of  "The  Treatment  of  Compound  Fractures,"  given 
later  on. 

Operation.* — The  more  I  perform  this  operation,  the  more  do  1 
feel  tlie  truth  of  the  wonls  of  Prof.  Bruns,  of  Tubingen,  that,  while 
formerly  its  chief  object  was  to  remove  all  dead  bone,  it  s!>ould  n«w 
be  consifiered  of  chief  importance  to  remove  all  the  granulation- 
materi.il  ihnt  can  possibly  bo  got  away,  and  that  the  surgeon  should 
not  content  himself  with  snipping  away  all  he  can,  leaving  the  rest 
to  caseate  or  become  scar-tissue  if  it  will,  but  pursue  it  with  the  sunw 
earnest  asm  of  extermination   as  he  would  in  the  case  of  mnligUitnt 
disease.     1  wuuld  not  by  the  above  seem  to  speak  slightingly  of  tl»e 
value  of  securing  healthy  and  correctly  sawn  eurfaces  of  bone,  M 
on   th<'se   largely   dejiends  firm  ankylosis  and  a  sound  and  useful 
limb,  hut  I  would  insi.st  on  the  fact  that  such  surfaces  are  seicured  in 
Vrtin  if  pulpy  material  is  allowed  to  remain,  and  that  it  is  not  as  yet 
eufiiciently  recognized  that  other  instruments — e.g.,  sharp  spoons  fuod 
scissors  curved  on  the  Hat — are,  to  the  full,  as  useful  as  tlie  S4iw. 

Uefore  the  time  of  the  excision,  any  flexion  of  the  knee  should  be 
corrected  as  far  tis  possible  by  careful  weight  extension.  A  knr« 
should  never  be  excised  while  flexed.    Such  a  step  will  not  only  be 


*  Before  and  itironghcmi  an  excisiiw  of  the  knee  (he  a|H;ralur  »hoiild  b«sr  in  tuiwt 
tfie  fiviltiwinjt  iK^iintH:  fl)  To  remove  every  atom  of  the  liincMe ;  (2)  to  »ecure  gim»i 
draitiMt^e;  {3}  to  leare  t)ie  l>onea  in  good  po.tili<m:  (4)  to  ensure  ktwuiitte  inmiottUi 
afterwurdii;  (o)  to  watch  fur  and  at  once  attack  Kny  relnpae. 
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liable  to  lead  to  removing  bone  needlessly  in  order  to  straighten  it, 
but  8tretcl»ing  the  contracted  deep  fascia  and  nerves  may  lead  to 
tetanus  (p.  8%).  The  risk  of  gnngrene  has  also  been  already  men- 
tioned ( p.  896 ). 

The  parts  being  duly  cleansed,  and  an  Esmarch's  bandage*  applied 
at  mid-thigh,  the  limbf  is  brought  over  the  edge  of  the  tiible,  Hexed, 
and  hekl  by  nn  assistant  as  in  Fig.  lOVJ. 

From  the  moment  of  comineucing  the  operation  to  its  very  close 
tlie  surgeon  must  beiir  in  mind  the  inveteracy  of  tuhorcuhir  i>id{)y 
material  (mnliguiincy  wuidd  |irobal)ly  nut  be  too  strong  a  word),  and 
in  his  endeavoi-s  to  extirpate  the  diaeiij^e  comjdelcly,  both  in  the  soft 
parts  and  in  the  bones,  \m  uperation  must  eonddne  the  ojierations  of 
erasion  and  excision. J 

The  following  modes  of  exposing  the  joint  will  be  given  here  : 

A.  Transverse,  Removing  the  Patella. 

B.  Transverse,  through  the  Patella. 

r.  The  Semi-lunar  Flap  (lately  recommmded  by  Mr.  Barker, 
and  attributed  by  him  to  Mnreau). 

A.  Transverse,  Removing  the  Patella  (Fig.  107).— This,  the 
older  method,  is  still  resorted  to  by  tlmse  .surgeons  who,  like  Mr. 
Howse,  believe  that,  if  the  patella  is  retained  a  most  serious  risk  is 
run  of  leaving  behind  pidpy  material  which  will  rectuire  removal 
later  on  under  less  favorable  circumstances,  and,  this  failing,  may 
lead  to  amputation. 

The  surgeon,  standing  on  the  Iefl§  side  of  the  diseased  knee  (the 
opposite  limb  being  tied  to  the  table),  makes  an  incision  right  across 
the  joint  from  the  Ijack  of  one  cond3'le  to  that  of  the  uthcr.]|     This 

*  Some  ol>jocl  »o  ilie  LarnJnge  ns  neetllecs  and  as  likely  to  lead  to  imiibiesonie  ooz- 
ing .tfler  ilif  operatiiin.  Tbis  iimy  \m  met  by  Hnti  pr(?*snre  utui  even  lHintI;igtrig  on 
of  file  ili-f><<ingK,  !<(i  118  lo  ilUiritiitte  any  iioiiing  evenly  llinnighoiu  then).  Jf  nn 
KMnnrch'H  Imntiiige  ii^  not  n]>{>liecl,.  tlie  lileedmg  during  the  nperatioii  JnlerfereH  with  tlie 
removal  of  diseased  li^6lle!^,  r*.'f|ijirts  conttlHiit  pressure  to  arrest  it,  nnd  tnxwi  llie 
patient'^  resources  considerably.  Itj*  ti.se  meets  anolher  risk,  which  is  possibly  hypo- 
tlietvcnl,  nnd  thai  is,  il  renders  imixtwible  tliegenend  diflTiision  of  tnliercnlar  nmterinl 
by  the  cut  veins  and  lympliatii's.  Two  Ejinmrcli's  l<andage!ii  must  not  be  ajiplii-d  il' 
there  in  any  risk  of  riifitnring  a  yinlpy  capeule,  or  where  iJie  eajwule  hns  given  Wny 
and  septic  Kinn»c«i  exist. 

t  BefWe  ibe  operaliun  the  arta  nf  Incisioti  sliuuld  he  ihunxigiily  cleaiiseil  ;  llie  fmtt 
and  lower  lew  should  be  well  wrajiped  up  in  cotluu  wool,  a  heel-siirrup  beiiij^  applit-d 
if  there  is  likely  to  be  a  sore  bcel. 

J  If  operations  for  pulpy  knee  are  resorted  lo  at  an  earlier  atoge  in  liospilnl  patlenia 
the  boneit  will  le«i(nnd  lesn  need  interfering  with, 

{  This  position  renders  il  nuieh  easier  for  him  to  R»w  lite  femur  and  libiii. 

II  Beyond  (hi-*  spot  the  incv^iiin  utioiitd  not  go,  for  fear  of  wounding  the  internal 
caphfna  vein.  TIiIn  would  leatJ  to  troiiblesoioe  iL-denia  of  the  foot  and  tej;,  and,  if  the 
wound  dhould  becLiiue  septic,  uiiglil  bring  about  Hcptic  phlebitis  and  pyapniia. 
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incision  passes  over  the  lower  part  of  the  patella  aiid  divifjet*  thl 
lateral  ligaments  at  once.  The  soft  parts  being  then  dissected  up  fi>r 
2  inches  above  the  patella,  su  as  to  expose  the  su[»ra-i»ate!lHr  poncli, 
deeii  incisions  are  murle  above  anil  V)elow  the  patella,  wliieli  is  tlini 
removed  and  the  joint  opened.* 

If  the  patella  is  ankyh^sed  to  tJic  condyles,  it  must  he  remuvtd  h\ 
a  blunt  elevator,  aided  by  a  narrow  saw,  or,  better,  by  an  n-steotonic 
and  mallet.  No  violence  should  be  used  in  opening  a  joint  partially 
ankyt<)Se<l,  ftir  the  epiphyses  may  easily  be  separated  ftmn  rlie  .shaft, 
especially  in  a  child. 

B.  Transverse,  through  the  Patella  {Viii.  Kis).— This  uidJial, 
by  preserving;  tlie  patella  and  the  insertion  of  the  quadriceps,  couii- 


Fio.  107. 


Fro.  168. 


>^^ 


Tnuu-p«telUr  excidon. 

terbalances  the  flexin;,'  action  of  the  haniBtringst  at  the  same  time- 
It  was  brought  before  the  nntice  of  English  surgeons  by  Mr.  t.iolding 
]?ird  in  a  case  which  he  brouglit  before  the  Clinical  Society  (Clin.  »*vw. 

*  I  invnrinbly,  when  raising  the  Hapiyf  nnft  |mrta  in  nil  exciMoii  v(  tbr  kixre,  buv- 
ever  iierfiiitneii,  slit  them  up  hv  n  ve'ticail  incmion,  going  lo  lite  upper  limit  of  tb«] 
Biijini-iintL'llHr  |ioiil-)i,  sti  as  lo  ex|MMe  ftill^  all  its  Mile  anJ  i^oewiMi.  Unlaw  llib  i*J 
Hone,  pulpy  ninierial  is  very  easily  left  Ifehiiiil,  nnd,  later  on,  brenkin^  dnvin,  IcMktal 
rpdcma,  persistent  sinimes,  giviii;;  way  of  the  |ioiich  and  e*cni>e  of  pulpy  Mippnmtlc*] 
Huiimg-t  (lie  ad(ln€lor»  ;miJ  iiitn  the  vicinity  of  the  femitrni,  ami  pcrloriiting  vaaehv  ] 
where  it  is  inipo«Mibleloern<li(;ate  it,  (tinputation  being  eventually  o«lle<.l  for. 

t  P.  308. 
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roM.,  vol.  xiv.  p.  S2).     In  the  nine  ca.«c's 
it  haa  given  excellent  results,  though  1 
ible  joint  whicli  Mr.  Golding  Bin 


in  wliicli  I  linve  employed 
have  not  sought  to  oh  tain 


full. 


loiK's  niuy  uHlow  on  llns 


Ih 


I 


I 


the  movable  joint  whicli  Mr.  Golding  Bin!  1 
nu'lhiwl. 

The  transverse  incision  is  made  here  ninch  as  in  the  first  nutltod, 
only  across  tin-  middle  of  the  patella  ;  this  is  snwn  throujjih  or  divided 
with  a  stunt  knife,  the  fnijj^ments  turned  uji  und  down  *  :Hid  the  joint 
freely  opened  (Fig.  168).  To  fttcilihrte  thorough  cleaning  out  of  the 
BUprn-psitellar  poncli,  I  always  slit  this  u]i,  as  in  the  first  case,  by  a, 
vertieai  incision. 

C.  Semi-lunar  Flap  fMoreau,  Barker).— Hero  a  large  U-shaporl 
flap  is  raisL-d  by  a  semi-lunar  incision,!  starting  above  one  condyle, 
^descending  to  tlie  level  of  the  tilnal  tubercle,  crossing  the  leg  here 
and  running  up  to  a  eorrcsponiling  puint  on  tlio  other  side.  In  rais- 
ing tills  ilap,  ivhieh  ineludes  all  thu  soft  parts  down  to  the  bone,  either 
the  liganientum  patellar  should  be  severed  (suturing  of  this  being  re- 
sorted to  later),  or  the  tuberosity,  attached  to  the  ligament,  is  removed 
with  a  chisel,  and  sul)sef(Uently  wired  dovvji  (Barker). 

I  The  joint  being  opened  by  one  of  the  above  incisions,  the  surgeon 
begins  by  sniiqiing  away,  with  blunt-pointed  scissons.  aided  by  mouse- 
tooth  forceps,  every  atiMn  of  |)ulpy  tissue  around  thf  patella  and  litra- 
mentum  palelhe,  gitiiig  as  close  to  the  bone  as  possible,  removing  com- 
pletely the  altered  ligaraentum  mucosum  and  alaria.  Then  the  supra- 
patellar pouch  is  in  every  ease  slit  ui>|  with  ashar|)  bistoury  to  its  ujiper 
ftlimite  (readily  reached  by  a  linger)  .<o  as  to  lay  bare  every  crevice  and 
■remove  every  atom  of  tdtcred  tissue.  The  vasti  iabres  will  now  be  bared, 
and  Avhile  working  downwards  on  the  inner  side  the  proximity  of  the 
femoral  vessels  must  be  remembered.    In  order  to  deal  as  systematicitlly 

►as  possible  with  the  diseased  synovial  tissue,  the  lateral  and  crucial 
ligaments  are  next  exnmineil,  and  every  particle  of  diseased  tissue 
removed,  only  bright,  glistening,  ck-arly  licaltiiy  ligamentous  tissue 
being  lcft.§  But  as  naki-d-rye  examination  in  partij  perha|)s  not 
■absolutely  bloodless  may  easily  be  fallacious,  it  is  much  better  in 
doubtful  cases  to  remove  these  completely  than  to  run  any  risk  what- 
ever.    The  assistant  who  is  in  charge  of  the  limb  now  brings  the 

*  They  may  be  lield  out  of  the  way  by  a  sharp  hook,  or  by  the  n«ej>tic  finger  of 
an  BMiistant. 

t  The  incision  Hhoald  begin  Biiflir.iently  liigh  up  tci  open  frei'ly  the  suprn-ptileilar 
I  pouch. 

X  I  look  on  tbiH  OH  one  of  ibe  most  CRrdinal  points  of  the  operation. 

I  Prof.  Oilier  {loc.  infra  r<f.,.ind  }iii'.  de  Ckir.,  1882)  <lrew  attention  to  pretterving  the 

flaternl  liffi»nient«,  if  i>ossible,  togellter  with  iill  healthy  perid^teiim  and    i.->ipsi)le — i.f., 

liiowr  tiwties  which  will  iceep  the  bones  in  pliiL-e  and  wfuL-b  will  lend  lo  produoe  ocwifv- 

ting  mnterial.     Thh  will  not  interfere,  if  earefnlly  cBrrie<l  oiu,  with  extirpating  di»- 

partH,  while  il  will  go  far  to  previ*nl  progressive  flexion  of  the  joint. 


The  condition  of  the  semilunar  cartilages  is  next  examined,  and 
they  ;ire  much  invadod  hy  jnilpy  tissue,  or  if  it  is  intended  to  f>prftn 
a  compk'tc  excision,  they  mui»t  he  cut  away  completely. 

The  back  of  the  joint  is  next  tiiken  in  hand.  This  region  can  be  h 
more  effi'ctuully  dealt  vnth  after  removal  of  the  ends  of  the  bone:*.  I 
owing  to  the  ciise  heiii^  uu  early  one,  witli  little  or  no  caries,  thc^ttf 
geon  decides  to  remain  content  with  an  erusioDi  he  must  still  del 


EXCISION  OF  THE   KNEE. 


903 


loroughly  with  the  posterior  ligament*  and  deeper  parts  of  the  siJes 
recessei 


|>of  the  joint,  with  all 


:"B  and  folds  of  the  sy  no  vial  membrane.   To 


)08e  these  purls   thoroughly  ia  a  matter  of  some  difficulty.     The 

iatiint  should  manipulate  the  lindi  as  above  directed  nt  one  time, 
at  another  flex  the  leg  back  towards  tlie  table,  while  occasionally  a 
finger  in  the  {lopliteal  spare  will  keep  within  reach  some  altered  tissue 
that  it  is  desired  to  deal  with.  Every  pains  must  be  taken  to  use  the 
scissors  syBteniatically  and  tlioroughly  here  as  i.'li<«; where,  until  healthy 
tissues  are  reaehe^l,  and  not  to  dread  the  popliteal  artery  too  much. 
These  points  ehoukl  be  enforced  for  two  reasons.  If  any  diseased 
tissues  are  left  here  they  will  bo  shut  in,  after  the  limb  is  extended, 
and  found  impos.sible  to  deal  with,  save  by  a  fresh  and  probably  un- 
successful operation.  Again,  there  is  always  a  risk,  especially  in  a 
siirjr«'on's  earlier  operations,  of  his  nf>t  denling  with  dise:i.*e  here  with 
pufheient  thorougiiness  from  dread  of  injurinj^  the  popliteal  artery. 
This  vessel  may  be  avoided  by  (1)  not  dipping  the  points  of  the 
8cis.sor8  deeply,  but  using  the  blndes  as  far  as  possildc  ]wrallel  with 
the  course  of  the  vessel ;  (2)  by  reinembt-riug  that  even  after  the 
posterior  crucial  ligament  has  been  entirely  .snipped  away  (a  mutter 
often  imperfectly  done)  there  is  still  a  considerable  thickness  of  struct 
ures  in  front  of  the  artery.  (3)  In  a  case  where  it  is  necessary  to  go 
very  deejdy  to  remove  all  doubtful  patches,  the  Esmareh  should  be 
slackened  and  the  pulsation  felt  for.     But  this  is  most  rarely  needed. 

After  all  the  diseased  tissues  at  the  back  have  iveen  thoniugidy 
eradiciited,  the  dt-eper  asjiects  of  the  sides  f»f  tin*  joint  must  be  exam- 
ined. In  one  case  I  was  unable  to  satisfy  myself  that  the  limits  of  the 
diseased  tissues  were  reached  till  the  tendons  of  the  send-tendinosus 
and  senn-mendiranosus  came  into  view;  and  in  am^tlier,  that  of  the 
sartorius.  euseating  foci  having  spread  down  beneath  the  skin  on  the 
inner  side  of  the  joint.  If  an  crasion  is  thought  suflicient,  the  surgeon, 
having  gone  over  the  synovial  membrane  systematically  and  in  detail, 
now  attends  to  tlie  bones.  Willi  a  stout,  sliarp  sealiMd  he  sera]>es  or 
pares  off  from  the  cartilaginous  surfaces  of  femur  and  tibia  any  adhe- 
rent pulpy  material,  removing  thin  sliavings  of  the  cartilage  whore 
needful.  Tbi.**  must  be  carried  out  to  the  very  back  of  the  condyles 
and  throughout  the  inter-condyloid  notch,  and  around  the  posterior 
aspect  of  tJie  head  of  the  tibia,  if  diseased. 

It  now  remain.s  to  describe  the  removal  of  the  bones  in  case  ernsion 
is  not  suflieient.  Thus,  excision  will  in  future  be  probably  called  for 
only  in  eases  of  long  standing,  where  caries  is  iiresent,  and  in  tho.'^e 
with  sinu.ses  and  suppuration.  Wliere  excision  ie  eviilently  needed, 
the  bones  should  be  sawn  after  the  supra-patellar  pouch  is  cleared 

*  Tliin  nnri  (lie  |i«*ilcrior  pnrls  of  llie  Betnilunar  fiUro-carlilagej  are  liable  lo  be 
inefficiently  treated. 
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out,  and  before  the  posterior  aspect  of  the  joint  is  taken  in  IwnJ,  as 
this  ettp  will  be  much  facilitateJ  thereby. 

The  femur,  held  as  steady  as  possible,  is  taken  first  A  groove  for 
the  saw  is  first  so  marked  out  with  the  scalpel  as  to  remove  aboul 
one-third  of  the  condyles.    In  severer  cases  or  where  the  above  section 


FiQ.  170. 


Fto.  171. 


A 


will  ck-nrly  he  insufficient,  half,  or  even  two-thirds,  of  the  articular 
surface  may  be  removed,  but  no  section  should  be  made  further  Uick 
than  this,  or  the  cpipliysis  will  be  trenched  upon  with  serious  after- 
result?.*  The  .sectiitn  of  the  tVn)ur  should  be  made  from  above  ilown- 
wards,  and  sliizlitly  from  behind  forwards  bo  as  to  be  parallel  wi'fi  ibi- 
articular  cartilajtre  and  at  right  angles  with  the  shaft. 

The  til>ia  i.s  taken  next  and  a  groove  marked  out  with  the  knilo 
about  ^  inch  l>elow  the  articular  cariihme.  \  Butcher's  saw,  nei  hori- 
zontally, is  used  from  behind  forwards,  and  on  a  perfectly  level  plan& 
Neither  here  n«»r  in  sawing  the  femur  must  the  slightest  wobbling  of 
the  saw  be  permitted. 

About  i  inch  only  of  the  tibia  should  be  reraove-d,  just  enough  in 

*  Dr.  Hf.rtU.  of  WurzbtirK  (Arch.  f.  Klin,  Vkir^  Bd.  xxxii.  Heft  iv.  1885;  Ail-mI*  ef 
Surgery,  Mitri-h,  I8st)),  brings  fiirward  caMea  lo  ahoir  that  removal  of  belli  v)ilptiytH 
led,  nt  lilt!  end  of  len  yenrs,  to  fiiiorleiiing,  utiioiinting  Ui  2-Ji  cm.  (1  cni.  ^  *f  liicli>, 
while  tti  HiKiilier  cane  il  nmniinted  in  two  yeara  lo  10  cm.  Ixh«  of  the  fcmornl  ti<i- 
(iliysih  .Tlone  show'e<l  17  cm.  of  sJiorteHing  in  nix  y*HrR,  and  7  cm.  in  n  yeir  and  a  Iwlf 
Two  ra»ies  of  the  like  duration  nflecting  the  libijil  line  showed  respeetivcly  \S\  nnd  6 
rm.  It  is.  however,  well  known  that  considerMble  Hli<irteniiiK  may  ina-ur  in  c3um«  trr»t»<l 
exiXTlantly.  Dr.  Hoftii  foiinti  in  one  case  ihntnt  the  end  of  twelve  years  the  tliurtco 
in|u;  ninminled  tu  18  cm.  with  unkylowis  ut  on  angle;  in  nine  other  sitcli  cto-e*,  niogtnf 
in  <luraii(>n  fmm  one  to  eight  yeans  the  shortening  varied  from  1  to  IS^  cm.,  wiiil 
angular  conlmcliun  in  mosl  cases,  and  with  ntrrjphy  and  trnphir  diatitrlAncM  rtty 
ninrked. 
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ict  to  expose  healthy  cnncellous  tissue  nnd  no  more.  Of  the  femur, 
no  more  than  li  inches  should  he  removed  if  possihle.*  Any  soft 
yellow,  cheesy,  fittty  patches,  any  cancellous  tissue  into  wliicli  pulpy 
tissue  liiis  ili|>[iod  after  peiTuratiii*?  tht^  c:»rtila|»e,  should  he  carefully 
removed  with  a  gouge.  Where,  however,  there  is  much  caricH  or  the 
above  putohes  are  numerous,  brenkin)jj  down  readily  under  the  finger- 
nail, more  than  one  slice  of  huiie  fuid  better  he  removed. 

The  whole  wound  is  n<iw  finally  most  carufnlly  scrutinized,  every 
out!yin«i  an^le  and  recess  being  examined  fur  puljiy  tissue  left  beliind. 

The  Esmarch's  bandage  is  now  removed,  and  while  lint  wrunp  out 
of  1  in  20  carbolic  acid  is  held  firtnly  over  the  sawn  tibia,  any  Ideed- 
ing  paints  in  tlie  uppt;r  bait"  uf  tlie  wound  are  attended  to.  The  safest 
way  of  arresting  the  bleedinj?  ia  by  undcrriinning  with  chromic  gut 
and  fine  nei-dhs  all  the  veH^<el!=!  which  sfiirt,  as  practiced  ]»y  Mr.  Ifowse. 
Pressure  will  (-ufiicc  for  uuzing.  Bh.-t'ding  frum  tbr  cancellous  tissue 
will  be  arrested  by  placing  the  beines  in  contact. f 

The  patella,  if  sawn,  is  now  drilled  and  wired,  or  united  with  stout 
silk  or  chromic  gut.  I  prefer  the  first,  the  wire  being  left  long  and 
removed  in  about  a  fortnight. 

The  question  now  arises  whether  the  tibia  and  femur  should  be 
united  by  wiring  or  pegging. J  I  am  of  opinion  that  if  the  bones  have 
been  so  sawn  as  to  bring  their  fiicea  Sipiarely  together,  svith  sufficiently 
exact  closeness  to  prevent  more  than  a  tingcr-nail  being  inserted  be- 
tween them,  and  if  they  are  put  up  with  the  security  which  is  given 
by  Mr.  Iluwse's  ujetbud,  the  :d)ove  aids  are  nttt  needed. §  Failure  of 
excision  is  due  nut  to  delicicncy  uf  repair  in  the  bones,  but,  as  a  rule, 
to  persistency  of  pulpy,  tubercular  material. 

Mr.  Barker  (Hunt.  Lect.,  supra  cit.)  does  not  remove  the  Esmnrch 

*  Very  mui'li  larger  nmoiints  mny  he  removed  if  neetlfnl,  espc-fidly  in  rlifldreii  and 
yoang  sibilb<,  wiih  j^wxl  reparntive  ])ower.  If  iJie  nur^renn  is  nhliged  to  tr^in-h  ii[wn 
ihe  fpipliVKis  it  shotiltl  be  witli  the  Rcmge,  (iml  not  will>  llip  saw,  if  posniblc.  In  one 
oa-w  of  a  twiy,  uge<l  Bpven,  the  lionest  bemg  carious,  Knfj,  nnd  fully,  a  largt-  pnluh  of 
che«5y,  fittly  bone  prej<entc<1  ilwLfin  the  hetui  of  the  tibia  iifrer  tlie  lirst  slice  lind  been 
rem(»ved.  On  removing  this,  (he  gtuigc  entered  the  inedulliiry  canal,  which  was  ex- 
piwetl,  gaping  on  tlie  sawn  siirfsice.  I  was  doubtful  how  fitr  union  woidtl  lukc  place 
here,  but  three  years  Inter  the  hoy  bnd  a  inoat  useful  limb,  probably  from  ii  ring  of 
epiphysial  ti»wue  t>einK  left. 

t  The  following  ve-wels  will  be  found  (o  give  the  chief  trouble  after  a  combined 
eriLsioii  nnd  e.^einion  :  One  or  two  running  down  in  (he  peri(»steiini  over  the  femur, 
one  or  two  in  the  cut  periosteum  Horrounding  the  sawn  mnrgin  of  the  tibia,  nnd  one 
from  llie  ai;ytf08-arttcular  in  the  fiosterior  ligament. 

X  The  bones  liave  been  united  with  different  forms  of  peg<  or  naiU,  or  Ity  wire,  stoul 
carbolized  filk,  or  chmrnic  giit. 

I  I  niiiy  l>e  speiiking  with  in  sufficient  knDwle<lge,  bnt  I  am  tinder  a  Mrong  intprewion 
that  the  udvoontes  of  these  aids  hare  not  made  trial  of  the  absolute  fixity  ensured  by  a 
well  !i|»p!ied  iloWie'a  sjjlint  {ride  infra). 
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till  the  wound  is  dressed  and  bandaged.  Any  vessels  that  can  be  seen 
are  secured  before  the  wound  is  closed,  but  the  chief  means  of  niMi- 
ing  Weeding  are  by  firm,  even  bandaging  over  antiseptic  dr<•^^sinps, 
and  by  keeping  the  litiib  in  an  almost  perpeiulicular  position  fur  th« 
first  few  days.  It  is  not  gtattid  how  this  is  done,  nor  whether  this 
position  is  followed  by  troublesome  oozing  reaching  to  the  end  of  the 
splint.  Having  seen  in  one  case  almost  fatal  haniiorrha^^e  follow  on 
excision  of  the  knee  put  up  ciirefully  in  the  box  splint  of  seventeen 
years  ago — the  blood  running  through  the  bed  on  to  the  floor — I  ntuch 
prefer  to  follow  Mr.  Howae's  method  of  underrunning  the  chief 
bleeding-points. 

Thfc'  amount  of  dniinage  needed  will  vary.  I  usually,  ei'en  in  Uie 
least  severe  cases,  insert  one  drainage-tube  projecting  above  from  \ht 
renijiins  of  the  sufirn-iiatillar  pouch,  ;ind  below  ( by  a  counter-j»unctunfj 
low  down  on  the  outer  jispect  of  the  popliteal  space,  ^^'hcrc  there  Has 
been  much  pulpy  mischief  to  clear  out,  or  much  oozing,  the  above 
should  never  he  dispensed  with,  and  another  tube  sliould  be  similarly 
placed  on  the  inner  side.  Two  or  three  sutures  may  be  made  u.se  of 
in  the  middle  of  the  incision,  the  sides  being  always  left  open.  Before 
closing  the  wound  1  dust  a  little  iodoform,  finely  powdered,  over  the 
different  surfaces,  and  dry  these  .scrupulously,  when  the  sutures  an? 
in  place.  Mr.  Howse's  splint  is  now  applied.  To  those  who  are  md 
familiar  with  the  most  excellent  uiuthoil  devised  by  my  colleague,  the 
following  brief  account*  may  not  be  unwelcome.  The  nrraugfm«Dt 
will  l)c  r<iund  mo.st  simple,  and  equally  eflicient  in  admitting  of  anti- 
septic dressing  and  maintaining  the  parts  in  absolute  rest.  The  splint 
consists  of  two  interrupted  tinned-iron  troughs  for  the  thigh  and  leg 
joined  by  a  posterior  bar.  This  is  from  4  to  t»  inches  long,  according 
to  the  age  of  the  patient;  it  is  convex  from  side  to  side  to  avoid  cut- 
ting into  the  popliteal  space,  and  can  be  lengthened  or  shortenodif 
any  alteration.s  in  the  interruption  are  required.  At  the  end  of  the 
splint  is  an  adjustable  foot  jnece. 

The  limb  being  laid  in  the  splint,  attention  must  be  paid  to  tlie 
posterinr  bar  being  in  the  centre  of  the  popliteal  space,  the  foot  must 
be  well  down  on  the  fuot-|>iece;  if  the  splint  grips  the  thigh  or  log 
too  tightly  or  rides  too  loosely,  it  must  be  bent  out  or  in  with  iron 
"crows."  The  dressings  arc  now  applied,  preferable,  I  think,  iJjose 
of  dry  sal  nlembroth  or  iodoform  gauze.  Great  care  mtist  be  taken 
to  banrlaging  from  below  upwards  and  from  within  outwards,  the 
bandage  being  laid  on  evenly  and  firmly  so  as  to  distribute  the  di>- 
charges,  evenly,  riglit  througli  the  dressings,  and  to  prevent  their 
coiiting  through  at  one  or  two  spots.    The  splint  Is  next  secured  \fi 

*  Ouy'n  Hotp.  Beportt,  1877,  vol.  xxii.  p.  fi03,  and  the  aooocapanyiDg  ptale. 
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limb  with  "  waxed  bantiages,"  prepared  by  pasrting  tbfin  through 
mixture  of  ordinary  yellow  wax  and  olive  oil,  in  proportions  suffi- 
cient to  niaki'  tliu  wax  sr>ft  and   workable.     Afttr  tbey  are  applied 
I      to  the  leg  and  thij^b  they  are    iiaiutcd    uver  with    a  little  hot  wax 
^kmixture^  so  as  to  make  them  weld  into  one  mass.*    The  limb,  thus 
^  Bccured,  is  slunj?  with  cord  and  pulley  to  a   Ilowse's  eraiUe.     This 
occupit'K    the    biwer    part  of   the  b<'d ;   the  patient   lieti   on   a   half 
water-bed. 

I  The  chief  jiuinls  iiere  are  (1)  In  t-nifure  as  alisolute  ininiobibty  as 
pcsaible;  (2)  tn  rmpb)}' as  infrequentt  dressings  as  practieable;  (3) 
to  watch  for  every  .si<,'n  of  relapse, and  to  att^ick  it  as  soon  a?  noiiced-t 
After-treatment. — Morphia  or  laudanum  should  be  used  freely 
'at  first,  if  needful.  If  the  temperature  keep  down,  ihe  dressings 
should  bo  left  undisturlied  for  two  weeks,  when  an  anitpthelic  sliotdd 

I  be  given  to  remove  the  wire  if  the  excision  has  been  a  trans-patellar 
one,  take  out  any  drainage  tubes,  and  al!;o  to  make  sure  that  there 
are  no  pei-sistcnt  sinusea  pointing  to  residual  pulpy  materiaL  These, 
*  The  splint  is  usuaUr  lined  witli  lint  wrung  out  of  the  above  rnixture.  Bui  the 
|X)|>lileal  bur  and  any  iff  llie  splint  dfwe  lo  the  witiind  mii.tt  b«j  iticlal  only,  uncovtriid, 
to  favor  a.KeptiH.     If  nny  "pace-H  nre  ftttimi  to  eiinl  between  the  limb  ami  ihe  mpliiit  tb^y 

rny  be  filled  in  with  cotlon-wnul,  nonked  in  some  of  ibe  hot  wax  inixtfire. 
t  Infrcqiifhcy  of  (IrpssingH  bus  been  strongly  inHiHlc-d  on  by  Prof  Ollifr  (i?er.  rf« 
Chir  ,  AngiiHt,  1887;  Ananh  uj  Surgenj.  Novendier,  18S7,  p. 424).  Tbi>4  nio^t  iinportiint 
economy — of  piiin  to  the  patient,  und  time  to  the  »urgeon — is  uidy  to  he  feonred  by — 
(1)  ReniovinR  every  atom  t.4  the  discAst:  ihntcan  be  got  at.  (2)  Providing  dratnuge. 
The  more  thorcvngitly  the  disenw  is  extirpated,  the  less  need  Ls  there  (n  drain  ;  but 
however  completely  the  di.'wase  is  removed,  roitny  sutures  shonld  not  be  employed, 
especinlly  at  the  eniUof  the  vroiind.  (3)  IJHin(;drydre.<<.«ing<i.  Of  llietie  »<al  alenibroth 
or  iodoform  gaiir-e  i  either  being  used  with  iodoform)  in  the  beHt,  the  first  being  the  one 
I  jirefcr,  from  \\.n  elTiciency,  its  noftneM-",  its  clieapnesi*,  and  the  fjict  ihnt  the  part,-"  nal 
difw'olitred  by  the  ijinchnrffes  c.in  be  used  again,  Rx(;e11ent  pioneering  wnrk  ii«  ear- 
bidie  oil  jkiniizedld,  it  li.ici  the  great diwulvant;ige<»fbeio»<  moist.  Unless nioKtearefitlly 
wniiig  out — a  thing  ditKonlt  to  secure  in  a  Korjsical  ward,  where  a  large  numlier  of 
dresv^iugH  have  to  be  prtjvided  together — within  twenty-four  liourK,  it  was  diffiuidt  to 
say  how  much  of  the  dlwharge  wa*  oily  and  how  much  seroiw;  the  surgeon  knowing 
that  he  Bhould  not  have  a  chance  of  fieeing  tbe  cnte — [i«rha|>s  an  in«]iortant  one— for 
iinolber  twealy-foor  hour*,  had  ihe  drawings  ch.-in^ed,  very  often,  I  Ihink,  needleaoly. 
Of  ooursc,  in  many  eases  thi»  infreqnency  of  dressings  is  i(n|HV(sible  to  secure — «.g^ 
wliere  all  the  diseatie  cannot  hare  been  reuMtved  at  the  first  operaiion,  iund  live  tem- 
perature keep»  up,  prol>alily  MfCHimpanied  with  pain;  {'!)  where  j«iiiu.<*pji  have  been 
» present,  and  the  joint  is  [M-nbahly  tieptie.  In  sncli  ea-'e-^,  if  neetlfid,  the  dressing>  niust 
be  <'hangeil  daily,  to  enaide  the  oiirgeon  at  once  to  decide  as  to  ilte  need  of  again 
attacking  any  relapse  {vide  infra).  Infreqnency  of  dremings  will  not  interfere  with 
tlte  ns«  of  drainHge-liibes. 

I  It  is  e«<pecially,  I  think,  to  neglecrl  of  this  laat  detail,  that  the  fact  arises  that 
abnr^t  as  many  cases  arc  l<>«i  from  mistakes  in  the  a/ier  treatment  as  from  wvnt  of 
skill  in  the  operation. 
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if  found,  must  he  t'lit  up  with  a  sliarp-pojnted  curved  bistoury,  and 
somped  out  with  a  sharp  spoon.  While  tliis  njiiy  be  re)>eat«d  every 
ten  days,  on  five  or  six  occasions  successfully,  tlic  more  dcUhfratpIy 
the  surgeon  endeavors  to  extirpate  the  disease,  both  in  the  soft  part* 
and  in  the  bones,  the  more  he  treats  it  as  if  malignant  at  first  tlir 
less  often  \nll  ho  hnve  to  interfere  with  the  rest  of  the  parts  after- 
wards. 

In  about  three  months  Mr.  Howse's  .splir»t  may  be  left  off  and  a 
Te.ither  splint  fitted  on,  carryinji  a  metal  bar  to  resist  the  ten<h'tu"V  to 
flexion.  Some  such  fixed  apparatus  should  be  worn,  in  children,  for 
thrive  or  more  yeai-s.* 

Causes  of  Failure  and  Death  after  Excision  of  the  Knee. 

1.  Inveterate  iiorsistence  of  pulpy  njaterial  leading?  to  (a)  givinj;  way 
of  the  supra-patellar  poueh,  and  the  res^ult.*  mentioned  at  p.  9tN3;  dij 
to  formation  of  aisenting  foci,  e8i>ecially  at  the  back  of  the  joint 
(p.  9t)2),  and  only  to  be  removed  by  re-excision  or  amputation. 

2.  An  unhealthy  condition  of  the  boue-ends,  with  caries  and  chronic 
osteo-myelitis. 

3.  Deficient  reparative  power,  leading  to  bed  sores,  emaciation,  irri- 
Uitive  fever,  hectic. 

4.  Coexistence  or  subsequent  development  of  such  visceral  discMa 
as  phthisis,  etc. 

6.  Surgical  scarlet  fever. 

6.  Septic  Conditions. — For  these  the  surgeon  will,  nowadays,  bti,  as 
a  rule,  entirely  to  blame. 

7.  Tetanus  (p.  897). 

8.  Sei-ondary  Haemorrhage. — Another  very  rare  condition  f p. 906). 

9.  Fat  Eiiiltolism. — This  is  a  still  rarer  condition,  but  one  whicli,  on 
account  of  the  interest  it  excited  some  yeans  ago,  and  becjiuse  it  has 
once,  at  least,  proved  fatal,  deserves  mention  here.  The  case  was  thnt 
of  a  child,  aged  twelve,  submitted  to  excision  for  pulpy  disease  hy 
Vogt,  of  ( Jriefswald.t  Ti»e  bones  were  so  fatty  as  to  cut  with  a  knife. 
Though  but  little  cUioroform  had  been  given,  and  the  loss  of  blood 


*  In  eitrlr  Jife  enllns-like  mnterinl  is  tlin>wn  mit  qiiicklv.  »nii  oft«n  soniewhal  irref* 
nliuly,  ti«iwe«n  the  tH)ne«<,  but    it  is   pxireniely  slow    in    reollv   oMirjriiii;.     A»  iltti 
)|iinilrii-eps  extensor  wtiKie^  luiicli  more  quickly  lliiin  the  lixnistrrnt^,  even  when  th«  I 
ptit«IJn  h  retaineil,  the  Intler  miis<<l«^  keep  ii|>  their  notion  un  like  tibia  fur  nxmtbNUvl, 
even  for  year*,  nntit  the  union  !•»  firm.     Tenotomy  lias  been  ndviHeil,  nniierrn  ro(wcti<m| 
of  all  the  hnmstrinvt  leinii>ii!«  (  Dr,  Pht'lp«.  New  York  Med.  Rftord,  July  21 ,  IS-Ht ;  A 
•/■  ■S'Mr<7«rn/,  OotolHT,  1.S86,  p.  364).     I  l)»rnk,  however,  ihiit  rel.iininx  fJie  bones  i ma 
bile  and  in  potu\  jnisition,  M-cnrtn^  ei«rly  henling  of  llie  wound,  wc-nrinic  a  nliff  a|i| 
rotns,  nnc),  wherever  praclicnble,  nNinp  lli«  tr»U!i-|>alenar  met bixi,  will  beit  tuMrr  < 
limb  soundly  iinkylo*^!  in  gond  p<*.illor». 

t  Cent.  J.  Vhir..  18H^p.2-t. 
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had  been  slight,  the  patient  died  twenty-four  hours  later  with  shallow 
respirations,  feeble  pulse,  and  low  temperature.  F:it  ouibolism  of  the 
lun^js,  extensively  diflused,  wns  found  fmst  mortem. 

Vogt  considered  that  this  case  predisitosed  tu  fat-enibo!ism.  Tlius 
cut  vessels  were  ex]K>sod  on  the  sawn  surfaces  with  plenty  of  free  oily 
matter  close  by,  and  unable  to  escape,  owing  to  the  hone-ends  lieing 
in  close  contact  (two  wire  KUtures  were  used).  A.«iniihir  ease,  after 
rcseclitin  of  thi:  hip,  hy  Prof.  Liicke.  isnientioiieil.  Pruf.  Vogt  thou;iht 
that  he  wouhl  amputate  in  another  case  if,  after  excision  of  the  knee, 
the  limb  could  not  be  straightened  without  close  apposition  of  the 
sawn  fatty  bone-ends. 

I      10.  Shock. — Thi.s,  thoutili  very  rare,  must  be  borne  in  mind.    Eknv n 
lyears  ago  I  lost  a  cape  from  this  cause.    The  patient  was  a  delicate 
boy,  aged  seven,  with  a  hir^re  pul[(y  knc-e.     Ai*  there  was  no  6Utt]tuni- 
tion,nosiinuses,norevi<leneL'  (d'niurii  niinehief  in  thebom-is,  I,  unwisely 
^  as  it  proved,  tried  to  save  the  limb.    The  child  sank  a  few  hours  after- 
wards.    Volkmann  (CVv./r./.  Chlr.,  Bd.  xii.  Mt-ft  9,  Feb.  28,  l-SSo;  Ami, 
of  Snrij.,  May,  1885,  p.  486)  draws*  attention  to  the  neetl  of  taking  care 
'in  cliildren  timt  too  much  Idood  is  not  lost,  and  that  deep  nurco&is  is 
not  too  prohinged. 

Erasion  of  the  Knee  compared  with  Excision.— I  mueit 
confess  to  looking  upon  enusion  alone  with  much  pu.«pieion.     Excit^ion 

•  combined  with  erasion  giveH  mieh  good  result.s  tliat  1  have  been  dis- 
inclinwl  tu  suhstilule  any  o))eration  for  it,  and  thu.s  have  only  per- 
formed erasion  alone  on  two  oeea.'siiins  ;  one  of  thefse  wa.s  most  entirely 
successful,  the  other  required  exeitsion,  and  the  child  did  well  after- 
war*  Is. 

The  advantages  claimed  for  cnision  over  exeision  are  mainly  two. 
(1)  Thai  there  is  no  renjoval  of  bone  an<l,  still  h',«s,  any  risk  of  intir- 
■  ference  with  the  epiphyses.     (2)  Tliat  the  joint  may  retain  liiobility. 
(1)  This  iK  crrtiiinly  corret-t.    In  on*-  of  my  ea.sfs  tlie  rhild  not  only 
had  no  siiortening,  but  repeated  careful  nieasurenitnt!)  showed  that 
the  lind)  on  which  erasion  of  the  knee  had  been  performed  was  actu- 
ally J  inch  longer  than  iUs  fuUow.     Hut  thougli  absence  of  .tshortening 
may  be  often  secured,  I  think  that  this,  like  other  advantages,  may  he 
B  secured  at  too  great  a  ri!?k.     Erasion  alone  will  need  to  l«e  done  with 
^  exceeding  care  if  pulpy  disease  is  not  to  be  left  Ix-hind.     It  may  he 
asked  how  removal  of  the  hone-ends  facilitiites  removal  of  the  pulpy 
materia],  if  care  has  Vreen  taken  to  open  the  jr»in1  thorc.upldy  in  the 
course  of  the  erasion.     1  would  rejily  that  it  dues  so  in  two  ways,  and 
in  two  very  cardinal  places.   Firstly,  tlie  rem<fval  of  a  slice  of  the  femur 
makes  it  very  much  ea^it-r  to  get  at  the  pobterior  erueial  and  the  pos- 
terior ligament**,  and  any  puliw  tissue  in  the  intereondyloid  notch. 
In  the  second  place,  after  removing  the  articular  surface  of  the  tibia, 
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the  condition  of  the  posterior  part  of  the  semilunar  cnTtil.'itrr?  rnn  h« 
much  more  thoroughly  investigaterl. 

(2)  With  regard  to  the  retention  of  inoliiHty  I  linw  not  tli.-  .^liau-iw 
of  a  tloul>t  that  a  lurge  nuinher  of  crasions  will  show  that  niovcnop 
is  often  accompanied  by  a  deKre<>  of  permanent  Hcxion.    I  shoo 
strongly  dist-uade  from  any  attempt  to  secure  mobility  in  the  case 
the  knoe  and  ankle. 

I  trui^t  tljiit  the  acco'nvt  of  the  operation  of  combined  erasion  and 
excision  will  be  found  to  contain  sufficient  iufonnntion  to  help  llioic 
who  wish  to  nmke  trial  of  erasion  only.  Tho.se  iulerpsted  in  thcHul*- 
ject  shoidd  refer  to  the  papers  in  Avhich  my  old  friend  (J.  A.  Wri'^lit, 
of  Manchester,  brought  this  sulycct  before  the  profession.*  Two  puint.-' 
reqiiire  a  word  from  me.  It  will  be  ?cen  that  he  advises  that  the  cru- 
cial ligament:?  be  scraprd  but  carefully  preserved.  I  doubt  the  wipilmn 
of  this*  in  any  case,  especially  those  wliere  era.«ion  has  been  attfrnplrd 
in  cases  of  pulpy  disease  at  all  advanced.  The  other  is  the  statenunl 
that  orapion,  if  it  fails,  loaves  the  limb,  little,  if  at  all,  in  wor^e  rori<li- 
tion  for  exeitfion  afterward?.  This  may  be  misleading  if  not.  canfully 
read.  It  is  true  of  the  limb  but  not  of  the  joint.  In  the  cuse  of  mine 
which  required  excision,  I  fuund  that  the  previou.«  erasion  had  eiiliffly 
obliterated  the  u.sual  hinthnarkis,  and  that  much  diffieult.v  wasexpcri 
enced  an<l  nmch  care  needed  iu  dealing  with  such  parts  art  the  retnsiii 
of  the  poiiteriur  ligament. 


♦  I.nmH,  \mi,  vol.  ii.  p  W2;  M<-d.  Chrn„  ,  .IuIt.  ISIIV     8«;e  wl^o  h   ]>»yeT  lir  Sb 
Shield  (Ann.  of  Sury ,  Keli.,  1888).   TJie  fnllowing  mre  Mr.  WrigKl's  ot)ncliiMi(in!i:  "In 
lliiiMf  [hai  iisive  (tune  well  the  odnimon  f>ici(irs  ii])|iear  to  l>e;   ( 1 )  nlmc^iicc  or  veryxmiH 
nniotmt  of  Mippurntion ;  (2;  ><ii|tertici»l  or,  iil  leuot.  mil  wiHrsprvnd  btmv  i]i>i««»e: 
aWnre  of  gvnerul  tiilierctilu^i(>.     In  slinrl,  fairty  early  diitwiae  in  a  not  hnpcii 
luljtfrcalons  child.     Tliis  prelty  well  corre^ijHindu  lo  (lie  ciwcs  geuemlly  coiwidi 
Miitnble  for  excisjnn.     I  have  not  yet  tried  ilie  (•perattoa  in  ndtilio.     It  iu  ctenr 
extensive  divejiso  tif  butie  yiid  nmrJi  8ii|i)iiiniliiiii  will  not  nllnw  iiotiA   residts  (n  }» 
mined  liy  eniKion  ;  neJtJier.  a«  u  jieneriil  rule,  will  they  by  exci^-inn,  llnuigli  I  am 
siii'e  tliat  (he  knee  nuiy  be  ^iieci-ssfiilly  excised  in  rnsex  wliere  en(Ni<in  i<>  unt  n( 
tpioition,  ii»  sitowii  hr  excit-itm  Hiicceeding  where  erasion  Itus  failed.      .\lll)uiiKh  in 
case  a  freely  moviihle  joinl  reHnhe^i,  I  du  nut  iidvimf  (lie  itUenipl  lo  iilit»in  nuilidil 
early  pnssive  movement,  except  iu  b  few  instiiiire«<  where  the  wciiuid  \\at<  livnlcd  M 
»nd  tliert:  in  uu  oliKliiole  in  the  way  sueli  iu»  dense  nitd  lowly  rilnliseil  cicKlrlc-ixt  ti 
Rnisinn,  if  it  fuiU,  lecive.s  ilie  limb  lillle,  if  nl  nil,  in  wop>e  conditiou   for  exci 
nflerwarriH,     In  tlione  ciit.en  where  auipultttion  liernme  neprtwnry,  either  the  1 
i-onMiitiitioital  cHiiidiiioh  rf>rb:iile  linpe  ofMNiresitfid  exiiiiloa    Where  it  siicreedH  ^ 
lenveii  iih  hdiiikI  u  limli  nn  excision,  wilhoiit  shoriening.     In   some  citHe*  there  nut) 
luubiliiy,  ilioirgli  I  iliiivk  in  most  it  will  be  found  that  (here  is  net  rnougli  itiobili 
tie  iiHi'fiil ;  here  llie  limb  \x  very  linble  to  bccuuie  flexed  after  henliiiK  of  th^  w<i 
bill  the  "HUie  h  true  uf  excicron  in  i-hildreii.     I  think,  then,  ihsit  in  Miiialde  c«.> 
Hion  JR  in  dijitiUHe  of  the  knee,  letter  surgery  than   excision,  but   itii  appiicatio 
fitricily  liitiitcd.     In  all  cases  1  liave  employed  strictly  LiMerinn  anti^ejitica.'* 
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WIRING  UNUNITED  FRACTURES  OF  PATELLA.* 

This  ojicration,  brought  beforu  the  prufcasion  by  Sir  J.  Lister  in 
1883,  seems  hitely  to  have  dropped  out  of  notice.  This  is  perhaps  due 
to  two  tacts:  (o)  In  the  niaj<iri{y  i>f  cases  a  quitt^  suJTioiciitly  pood 
result  is  obtained  by  non-operative  means,  {b)  In  spite  of  tlie  vastly 
increased  familiarity  witli  antiseptic  details,  and  their  Riiiiftlifiiration, 
much  of  the  old  dread  of  openinL' tlie  knee-joint  still  survives.  The 
question  was,  however,  sulheiently  thrashed  out  to  make  it  elenr  tliat 
the  operfttiou  is  justifiable  under  ei-*rtiiin  conditions.  The  indications 
may  he  stated  somewhat  thus  : 

1.  In  Sir  .J.  Lister's  words  {loc.  supra  cit.),  "no  man  ia  justified  in 
performing  such  an  operation  unless  he  can  say  with  a  clear  conscience 
that  he  considers  himself  morully  certain  of  avoiding  the  entrance  of 
any  septic  mischief  into  the  wound.'' 

2.  Certain  Cases  of  Old  Fracture  of  the  Patella. — This  important 
matter  must  he  taken  somewhat  in  det^iil.  The  chief  points  here  jus- 
tifying resort  to  wiring  are — (n)  Failure  of  previous  treatment,  espe- 
cially is  hospital  patients.  (//)  A  useless  limb,  especiiilly  in  a  man 
whose  occupation  entails  much  M'alking  or  sUmding,  where  the  gait 
is  helpless  and  requires  much  attention,  or  where  many  falls  liave  fol- 
lowe<I  involvinix  seriou.s  risk  of  fracture  (ui  the  opposite  side,  (c) 
Where  botli  pateihe  are  fractured,  id)  Where  the  patient  is  young 
and  has  many  years  of  active  life  before  him.  (c)  Where,  if  not  young, 
the  patient  is  suflicieutly  henlthy.  (/)  Where  enough  is  known  of 
the  patient's  habits  to  ensure  his  being  amenable. 

3.  Recent  Fractures. — These  must  bp  considered  separately,  accord- 
ing as  they  are — (a)  simpJe  ;  or  (^/)  compound.  In  the  former  ease  the 
general  opinion  of  the  profession  has  appeared  to  be  agaiu-st  operation, 

[owing  to  the  good  result  which  usually  follows  on  non-operative 
measures,  Prof.  Lister'sf  five  oases  of  wiring  in  recent  frnctures  prove 
how  safe  this  method  is  in  skilled  hands,  ib)  In  compound  fractures 
the  matter  seems  to  be  diflerent.  Here  a  wound  already  exists,  and  if 
the  patient'.s  condition  is  good  no  harm  can  be  done  by  wiring,  with 

*  Mr.  Ogier  Wan!  {f^nret,  N<iv^»nl>er  1,  1884),  in«nineinlereH(ing  rerimrkson  tliree 
case*  -of  which  cme  wh«  ireiitecl  wi(ht>iil,  ami  ihe  other  two  bv,  wiring— shows  that  in 
the  first  the  ttJtiil  tiiiif  li'st  lirfure  rexiiiiiijig  wi»rk  wun  twenly-sereii  weeks,  jind  in  the 
two  wired,  thirleeti  iiml  eifflit  weeks  respet'livelv;  thai  the  first  nife  wmid  mot  kneel 
before  nine  inonihfi,  while  ihe  other  two  coiiUJ  <ii(  fo  "ix  nml  live  weeks  nfler  the  oper- 
ation.    It  will  he  ween  lli:i(  the  1<>S8  cif  time  w»is  rediK'ed  Itv  more  lliiin  oiie-lisilf. 

f  8ir  .Joseph  k(h><»  ho  far  as  to  cf^rvider  (Ldmrrt,  Novemlier  3,  IHSS)  that  "the  unti- 
niled  cnne  is  ia  every  respect  worse  as  a  Kiihject  of  (>|>eralion  than  the  recent."  This  is 
chiefly  owing  to  the  wnsting  «'f  frngnieuls  nnd  their  greiitcr  Hejmraiion.  .Vgnin,  in 
rej'enl  cnsec,  liiere  i«  no  nee<l  In  pure  the  fniginents,  for  after  sponging  awny  of  clots 
the  surfaces  are  readv  for  coaiJtation. 
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antiseptic  precautions,  any  fragments  which  appear  to  be  widely  M^ 
arated.  Furthermore,  such  a  step  may  be  easily  combined  with  tiie 
needful  •'xiiMiinntion  and  irrijration  of  the  joint  with  dilute  sohitit)uof 
mcreurv  j^frchlurido  orcarl)olic  acid,  and  tlie  insnflhitidn  i)f  indoform.* 
Operation. — The  parts  being  thoroughly  cleansed,  au  incision  i,* 
ni:ide,  witli  the  strictest  antiseptic  i>recautions,  inchlding  the  spray, 
ulnitit  'M  inches  long,  cither  vertically  or  transversely.  The  Jbniieris 
ndctpteJJ  by  Sir  J.  Li.ster.  The  latter  is  the  more  convenient,  and 
admit.s  more  readily  of  getting  at  the  lateral  aspects  of  the  joint,  if  the 
apfineurosis  above  requires  division  at  these  points.t  It  is  wiid  tobsve 
the  disadvantage  of  being  more  likfdy  to  give  way  and  expose  the  joint 
if  a  refracture  should  take  place  later.  I  used  it  in  the  two  caaea  inwi- 
tioned  below,  and  think  it  well  to  nuike  it  rather  above  or  helowtlif 
interval  between  the  fragments,  so  that  this  and  the  wound  shall  not 
He  o|tposit«.'  to  each  other.J  The  fragments  when  exposed^  aregeacniilr 
found  emhedtled  in  fil>rous  tissue,  thickened  syuuviHl  memtinne, 
and  old  decolorized  coagulum.  This  must  be  snipped  or  cnf  away, 
and  any  spirting  vegsels  in  the  thiekt-ned  synovial  nieml>ratie  iiiustb* 
secured.  A  very  thin  section  from  each  fragment  is  then  removed  irith 
a  narrow-bladed  saw,  this  needing  much  caution  in  the  cauk  of  the 
lower  one,  which  is  the  sninller  of  the  two.  If  the  fragmenls  can  no* 
he  pressed  into  close  apposition,  nothing  remains  s>ave  to  wire  them, 
but  the  case  is  by  no  means  so  simple  where  the  bones  are  widclr 
apart.  Thus,  in  one  of  my  cases,  after  paring  the  fragnii-ni*.  th«f 
were  (juite  2i  inches  from  each  other,  and  after  most  forcible  tincUon, 
the  uj>per  could  only  be  made  to  descend  t  inch.  Malgaigne's  linok* 
were  now  applied  and  tightly  screwed  up,  but  with  no  repult  on  tht 
desired  apiiroxiniation.  The  lateral  expansions  of  tlie  qundriccpS' 
were  next  elill  more  fully  divided  (cut  muscular  fibres  being  s*?enou 
tlio  inner  side),  but  the  fragments  were  almost  as  far  apart  as  ever. 
As  th*'  only  alternative  to  excising  the  joint  (in  order  to  s\d>?titu(t  » 
firm  support  for  the  flail-like  limb),  1  now  divided  partially  the  rertus 
tendon,  but  it  was  not  till   the  ujijier  fragment  was  only  held  by  ft 


*  Dr.  Q.  R.  Fowler,  of  New  York  {AHmhof  Sufyery,  Septeinl>er.  1885.  p.  2ISV 
calln  iiiieiiiiun  to  die  ^^eat  iiii|K>riaiiceiir  iiinkitig  tlie^e  ext4esai<cpiio  nt  ilw  fintt,   lo  b 
cu.se  l)ii."  Iwiie  wim  split  into  three  Iragrnenls.    Tlie  two  lower  une*>  w«re  firM  wj 
iDgeilier,  ami  tlieir  npjtcr  iiiarK ins  were  next  sutured  lo  tiie  uppt<r  fnigmeni  tir 
Bimirw,  one  for  wicli  iowt-r  friigmenl. 

t  it  would  nlsri  he  pro!)!iblv  r»iore  convenient  in  a  componnii  fracture. 

X  An    I'jiinarfh's  bamhiKe  is  not  nei-^liHi,  anJ  woiilil  havt"  the  ol>jecti«>mi  of 
oozing  .Hl'lerwiirdH  iiUo  I ht  joint  c:ivily,  an*]  ulxi  of  preventing  th:it  hriitging  down 
extensors  of  the  thigh  which  inity  l>e  reqoirtHl  in  cHMen  of  wiile  >*e(*iimiinii. 

JS  bi  one  case,  the  skin  being  dimpled,  puckered  down,  and  Hdherent  betwe«n  I 
tuent!),  I  hnd  to  cut  awav  n  piece  ahont  }  inch  in  diitineter. 
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narrow  stout  band  nt  its  upper  and  inner  parts  that  it  could  bo 
brought  in  apposition  with  the  lower  one.     The  result  waa  excellent- 

In  tht'sc  iliflicult  cases  it  n)ust  })e  rfiiienihered  that  it  is  not  abso- 
lutely noccseary  to  get  the  fragments  into  exact  apposition.  If  after 
■wiring  they  come  within  J  inch  of  each  other,  the  limb  will  be  a  most 
useful  <inc,  though  of  nourse  exact  apposition  is  to  be  desired*  When^ 
in  spite  of  all  the  above,  approximjition  of  the  fragments  is  still  im- 
possfibb — tliough  it  is  difficult  to  imagine  such  a  contingency — the 
knee  should  be  excised  either  now,  or  on  another  occasion,  so  as  to 
give  a  firm  support. 

The  fraguieuts  lieingsulliciently  ap]iroxiniated,they  are  now  drilled. 
This  may  be  easily  cllected  by  an  ordinary  clean  braiiawl.  The  bones 
should  be  drilled  obliquely,  the  instrument  entering  each  fragment  a 
full  *  inch  from  the  fracture  on  the  upper  surface,  and  emerging  above 
the  cartilaginous  surface  below-t  Where  the  lower  fragment  is  too 
small  to  hold  a  wire,J  this  may  be  passed  through  the  ligamentum 
patella',  as  has  been  done  by  Sir  J.  Lister  Hoc.  ttupra  cil.)  and  Mr. 
Teale.g  One  wire  would  ap{)ear  to  be  sutbcient:  though  this  unites 
the  centre  of  the  fragments  exactly,  a  very  slight  interval  remains  at 
the  edges,  but  does  not  interfere  with  an  excellent  result. 

When  the  wire  is  twisted,  two  half  twist!?,  or  one  conndete  one,  will 
be  suflicient,  and  it  should  be  noted  at  the  time  in  which  direction 
the  twi.st  is  made,  in  case  the  wire  is  removed.  This  raises  the  ques- 
tion as  to  the  best  way  of  dealing  with  the  wire,  whether  to  cut 
it  short  and  embed  the  en<ls  by  gently  hammering  them  into  the 
fibrous  tissue  over  the  upjier  fragment,  or  to   leave  the  wire  long 


*  In  a  case  of  Mr-  Wheelh(mMe'»(/Jrif.  Med.  Joum.,  June  9,  1883)  the  fmgment*, 
orifr'miinv  1^  incli  aimrl,  <?uiild  urily  W  bmtijjlit  wiiliin  J  incti  of  each  other ;  an  excellent 
limb  resiilteJ. 

t  While  it  is  well  tn  tnke  tliis  ln»t  precaution,  it  prolinliljc  does  nm  njniieir  iimch 
(9tipp<wii)jL',  of  coiifNC,  that  strict  antiseptic  precantinns  are  taken)  if  t!ie  wire  is  passed 
within  the  joint.  iSir  J.  Lifter  given  the  fo)li»wing  aid  to  miiktii^  The  two  drill-hules 
exactly  correjiponil  :  "Su|tposirjg  thiit  na  one  aide  llie  instriimei>t -^hdiiM  have  come 
tno  far  down,  it  may  be  into  the  carlilnge ;  we  ilci  not  regard  llmt  nl  lirst,  lint  pius  ihi; 
wire  tliraiigli  the  two  ilrill-hulef,  and  then  on  th;it  nitle  nn  which  llie  hole  lins  come 
too  fur  down,  by  means  of  the  brndtiwl  we  simply  chip  away  a  little  of  the  mnlerial 
that  is  ahove  the  wire,  until  Ujb  wire  cornea  to  be  in  a  position  exaiily  opposite  lo 
the  hole  tm  the  other  Hide."  If,  in  another  mse,  there  is  difliculty  in  ninkitig  llie 
drill  cnieryte  upon  the  fractnre<i  stirfiire, Sir  Joseph  would  ndvisc  to  withdniw  the  drill 
and  Niil'j'titiiie  the  hhnil  etui  of  a  uce<tle,  iiod  then  with  a  gouge  or  Itrndawl  to  cxcnvnte 
an  <i[>ening  npon  the  friictnred  snrfuce,  op[>osite  to  the  other  drill-hole,  until  the  needle 
is  expired  ;  the  wire  can  then  be  e«wily  p««Ked. 

J  The  most  riilHciik  fraj^ment  ahonhl  be  tiiken  first.  The  wire  in  liable  to  hitch  at 
two  points — one  in  hilling  otl  the  drilled  orifice  in  the  «econ<l  fragment ;  the  other,  ns 
it  comes  np  through  the  fibrous  lissne covering  this  fmgnient. 

I  Bril.  Meti.  Juurn.,  Jtitie  9,  1883. 
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enough  to  ^uimit  of  its  being  removed  later.  1  have  alluded  to  lltiit 
question  at  p.  78.  Sir  J.  Lister  advocates  the  former  course.  I  shull 
not,  I  truHt,  be  thought  wanting  in  jiroper  respect  if  I  suggest  that  in 
the  knee,  at  least  in  women  who  have  mucli  kneeling,  retnoval  »( ibe 
wire  will  be  more  satisfaetory.  Thus,  in  one  of  my  casea,  in  which  I 
had  hammered  down  the  wire,  the  woman  returned  nearly  &  year 
later  to  have  the  wire  removed.  She  had  not  been  able  to  kneel,  tJic 
suture  could  be  felt,  and  at  one  spot  the  pkin  was  ulcerating  over  it. 
I  ought  to  8t4ite  that  the  patient  was  a  very  thin  one,  and  that  I  had 
made  three  or  four  half  turns  instead  of  two  (p.  903).* 

Before  the  wire  is  twisted  or  hammered  down,  if  thi.s  course  i« 
deciiled  upon,  the  t<urgeon  must  decide  as  to  drainage  of  thr  joint 
When  the  operation  has  been  difficult,  involving  much  reparation 
of  adhesions,  and  interference   with   the   parts,  dra)n;ijie  !rhi.iH]<J  be 
employed  either  by  inserting  a  tube  or  horsehair  drain  into  t-ach 
angle  of  the  wound  if  a  transverse  one  has  been  made,  or,  more  effici- 
ently, by  passing  a  narrow-bladed  dres.sing-forceps  through  the  wound 
to  the  most  dependent  pait  of  the  joint  at  the  outer  side  (Lifk-r). 
thrusting  the  instrument  here  through  the  joint  and  soft  part*,  cutting 
upon  it  and  drawing  a  drain  through. f    The  wound  is  then  unilwl 
and  dressed.     As  soon  ns  the  deeper  part  of  the  wound  is  healed, 
every  pains  must  be  taken,  by  massage,  etc.,  to  improve  the  atrophy 
of  the  •juadrieeps.     Healing  should  be  complete  in  three  week?.    H 
it  be  decided  to  remove  the  wire,  this  may  be  done  six  or  eight  wwk? 
after  the  o|)erittion,  l»y  making  a  small  incision   through   the  scar. 
The  number  of  half-twists  and  the  direction  in  which  they  have  been 
made  must  be  recollected  at  this  time.    The  wire  is  first  untwisted 
and  straightened,  one  end  is  next  cut  off  short,  aqd  the  otlier  gr».«ip(ni 
in  dressing-forceps,  und   wound  round  the  tips  of  those.     It  is  tlu'n 
extracted  without  jerking. 

The  question  of  passive  movement  now  arises.  Usually,  about 
six  or  eiglit  weeks  !*Jter  the  operation,  the  patient  may  get  up  and 
begin  to  use  the  limb  (with  the  aid  of  two  sticks  at  first),  Hexion  and 
extension  being  diligently  practiced.  Unless  the  joint  is  very  stiff, 
massage,  friction,  and  gentle  persevering  movement,  aided   by  time 


*  Dr,  Mncewen  (/oe.  infra  cit.)  menlions  *  case  which  came  nnder  obeenrMliim  ihtw 
mouths  after  eiuure  of  the  palulln,  witli  acute  Muppuralive  BrthritU  of  the  joint  and 
ulcerittioii  uf  the  earlilnge.  A  |irut)e  iniHsed  throtigh  u  Ainti*  deiecied  the  wir«  Ku^ 
roanileij  bv  cirimiB  bone.  Tlie  iM'iNi  v/utt  xlill  intacL,  but  lh«  loop  was  lo<if>e,  lire  UiOf 
having  h<>('ome  inflnmed,  sofiened,  and  ulcerated.  Exeigion  of  the  joint  was  ii!i(uirtd. 
This  Hlinwti  that  occaiiioiiallv  the  wire  niny  excile  irri(»lii>n  wnd  lliaa  lead  lo  eirnoai 
reiiult^. 

t  Dr.  G.  R.  Fnwler  (foe.  rupra  eit.)  used  large  rubber  dntiamge-tubea,  whii-l>   w..r»  .... 
removed  tilJ  the  end  of  fourteen  davg. 
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land    patience,   will  he  sufficient.     If  an  ana-Hlhetic  is  given,  niove- 
nients  must  be  made  cautiously,  as  the  patella  hns  been  refractured 
on  this  ricciision  ni«>re  th«n  fince,* 
Difficulties  in  Wiring  the  Patella. 

1.  Atrophied  surfaces  of  the  fragments,  nial{ing  it  difficult  to  refresh 
them  satisfact^irily. 

2.  A  very  small  lower  fragment. 

3.  Fragments  enihedded  in  very  firm  fibrous  tissue,  fascial,  peri- 
osteal, and  synovial,  or  old  coaguluni.  This  condition  will  prevent 
satisfactory  apposition  unless  the  intervening  tissue  be  all  removed. 

In  a  very  interesting  case  recorded  by  Mr.  0.  Ward  (Lancet,  Nov.  1, 
1884)  it  was  found,  on  exploring  the  fragments,  that  the  capsular  tissues 
ttim  of]"  the  lower  fnijrtiienf  remained  attaclied  alxjve,  iind  liung  like  a 
flap  between  the  fraetured  surfaces,  effectually  preventing  their  a|i]io- 
eition.  It  is  suggested  that  some  such  eoniplieation  may,  in  many 
cases  which  have  been  treated  in  the  usiisrl  way,  cause  the  fragments 
to  fall  apart  as  time  goes  on.  This  is  sup[Hirted  liy  Dr.  Macewen 
(^Ann.  of  Sun/.,  March,  1887,  p.  178),  who  has  collected  thirteen  cases  of 
transverse  fracture  of  the  patella,  in  which  portions  of  soft  tissue  inter- 
vened between  the  fragmcnt.*i  in  such  a  manner  as  to  render  osseous 
union  an  impossibility. 

4.  A  contracted,  rigid  quadriceps. 

5.  Indipping  skin,  p,  {tV2. 

6.  Multiple  fruginents.  This  may  cause  much  difficulty,  especially 
if  it  is  the  lower  and  usually  smaller  fragment,  which  is  comminuted. 
If  the  lowest  fragment  is  large  enough  to  bear  wiring,  a  smaller  one 
may  be  removed  ;  or  the  wire  may  be  pa.'eised  through  the  ligamentum 
patellte.  If  a  case  seemed  to  require  it  I  should  not  hesitsite  to  wire 
smaller  fragments  with  liner  wire,  and  to  pass  one  stcjut  one  from  the 
highest  to  the  lowest  fragment  (or  ligamentum  patellie),  this  wire 
lying  in  the  joint,  and  pas.sing  under  and  over  one  of  the  smaller  ones. 
To  give  a  firm  support  excision  could  be  resorted  to  as  a  last  resort, 
either  at  the  time  or  later. 

Causes  of  Failure.— The.se  are  mainly  : 

1.  Inability  to  bring  the  Fragments  together. — Mr.  Turner  iCiin. 
Soc.  Ti'ane.,  vol.  xvii.  p.  41)  mentions  a  case  in  which  the  operation 
was   abandoned,  as  it  was  found  impossible  to  get   the  fragments 


*  In  one  of  Sir  J.  Lister's  cases  {.he.tuprn  eit.),  passive  movement  Iteing  eraplnyed 
with  "considerable  force  "  four  weeks  afler  tlie  wiring,  iJie  rigid  qntulriceps  nut  yield- 
Jng,  tlie  wire  gnve  way,  and  the  cicutrLx  in  long  longitintiniil  one),  whioli  Juui  liealed 
save  where  ihe  wire  projeeted,  opened.  The  joiiu  was  ni  ((Dlc  wiwheti  out  antisepti- 
c.-tlly,  ftiiil.  sii  diui*  JHler,  mime  eoiigula  were  removed  and  the  old  wire  retwisted.  An 
excellent  liuib  was  the  result. 
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together  afler  wiring  them.  The  patient  waa  "  no  better  and  no  worn 
oventunlly. 

2.  Septic  conditions. 

3.  Neorosie  of  a  Fragment. — This  is  a  complication  rather  llian  a 
cause  of  failure.  It  is  especially  likely  to  occur  aftsr  severe  com- 
pound fractures,  in  which  the  periosteum  was  much  injured  at  the 
tiint^  of  the  nccident  This  happencil  with  the  upper  fragment  in  Dr. 
G.  R.  Fowler's  case  already  quotetl.  About  three  months  after  the 
wiring,  this  fragment,  about  the  size  of  a  walnut,  was  removed.  U 
was  now  found  that  "  tlie  joint  was  perfectly  closed  by  a  tliick  fibrous 
capsule  uuderlyinx  the  necrosed  portion,  connected  to  the  upfiT 
margins  of  the  now  firmly  united  two  lower  fragments,  and  foriiiinir 
a  strong  bond  of  union  between  the  quadriceps  above  and  what 
remained  <4'  the  patella  below.*'  The  resulting  limb  was  useful,  with 
cou.siiierable  movement  at  the  knee-joint. 

REMOVAL  OF  LOOSE  BODIES*  FROM  KNEE-JOIKT. 

This  is  another  instance  of  an  operation  rendered  safe  and  simplv! 
by  the  antiseptic  treatment  of  Sir  J.  Lister.  Removal  by  direct 
mcision  will  thcrefr».re  l»e  alone  described  here. 

Operation. — The  {larts  having  lieen  kej)t  at  rest  for  some  duy* 
before  and  scrupulously  cleansed,  the  foreign  body  is  found,t  if  pos- 
sible, and  retained  in  a  superficial  part  of  the  capsule.  If  it  be  very 
movable,  it  should  be  harpocined  with  a  sharp  needh'  at  the  beginning 
of  the  operation.  The  joint  is  then  deliberately  and  8uflieit*nUy 
u]»ened.  lu  the  traumatic  case  I  have  mentioned,  the  body  could 
not  be  felt  at  the  time  of  the  operation  ;  on  cutting  freely  into  the 

*  The  following  clnesiGcatioD  may  be  lueful  to  »  surgeon  about  to  operate  lor  oae 

ihpRe  b«>dies :  (I)  A  thickeneil  or  iiidiirated  svnoviul  fringe  which  hoB  be<?om«  |i^an 
cnlrded  and  p<^rhu)i<>  (1«>t;ii  Uvd  ;  (2)  a  fibro-enchnndroma  orii^inating  in  lh<i»e  i*Brti|at9 
cell->  wUii'b  ate  nntiiniliy  imind  ia  the  synovial  frini^ra;  [S]  a  portion  of  arunitUr  ra/» 
tiiHge(ielu[-liv<l  hy  injury  (iwo  reiirti  ago  I  removed  one  of  those  Itnise  ImnHm  from  tiia 
knue-jdint  iif  n  mil wuy  jiorter  wliu  riinie  to  uie  forcynnvitis,  wi(li  lite  history  thai  the 
attacks  dateii  from  tlio  lime  wlien  a  cask  which  he  wiu  moving  hnd  tilip|)e<)  an«]«lnK-k 
the  inner  side  of  hix  right  knee-joint] ;  (4)  a  bit  of  curtilage  niHy,  aHer  itijory,  gradually 
bec<inje  delach«?d  by  «  pntcesn  ofquiel  necrosii  (Paget) ;  (6)  blotMl  eflii»ed  inttia  mvoovUI 
fringe;  (li)  n  mnss  of  fibrine ;  (7)  adeinohed  osteophyte;  (H)  Mr.  H  Marsh  (ItiM.^ 
«/oin/H,  p.  ]8'il  iu«ution.«  a  (ra»e  uf  Mr.  IJiiawV,  in  which  a  looee  body  on  removal  wi^ 
foniid  to  CMntaiii  the  point  of  a  needic'. 

t  Tlic<  ]iuii(-nt  !!«  often  clever  ni  iIiik.  Mr.  H.  March  (/o«.  mpra  ci(.)  mgigc^ti  thai 
it  ui:iy  save  dixapiwinlment  if  fixing  the  body  has  been  iiractieed  beforehand  by  tb^ 
acisist.-int  to  wjiom  thi<<  oflioc  i8  to  be  inlrit<iled.  In  thoce  rare  nttes  where  ihr  lM^^ 
cannut  be  fotind,  no)>orgeon  familiar  will)  antiseptic  details  would  lifwitale  tu  Crrwl 
cut  into  the  joint  if  the  ht»(ory  and  the  erip|iling  of  the  patient  juatiAeii  tbia. 
otiicr  cniw*,  as  nt'caj<inniilly  linppens  in  lilholomy,  the  body  is  known  to  be  pr««nl 
btit  cannot  l>e  foil  wlioii  lite  piiticnt  is  on  the  luble. 
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joint  I  came  down  on  n  tiny  pednncnlatcd  body  attached  to  the  de- 
formed internal  condyle;  as  this  was  evidently  too  small  to  be  the 
offending  body,  I  had,  after  removing  it,  to  make  a  prnlon^'ed  search 
with  the  Ww^vr  bi'tbre  the  loose  cartilage  was  found  ul  lltv  extrfine 
upper  end  of  the  supni-patcller  puurh.  In  any  such  case  where  the 
body  can  be  felt,  but  not  hrniijjht  down,  a  second  incision  shnnld  be 
made  over  it.  Any  bleeding  is  now  finally  arrested,  and  the  wound 
closed  by  sutures  which  carefully  take  np  tlie  capsule.  If  the  opera- 
tion has  been  a  simple  one,  no  drainiige  will  be  required,  effu-sion 
being  prevented  by  aseptic  precautious  and  firm,  even  bandaging. 
When  the  search  has  Ix'en  prolonged,  the  parts  inucli  interfured  with, 
or  man}''  bodies  removed,  a  horsehair  drain  or  a  small  tube  musi  be 
employed,  either  coming  through  the  wound,  or  through  this  and  a 
counter-puncture  at  the  mr)8t  dependent  part  of  the  joint  (p.  914). 

Iodoform  having  been  dusted  on,  dry  untiseidic  dressings  are  ap- 
plied, and  the  Jirab  put  up  on  a  back  splint. 


I 


CHAPTER  IV. 
OPERATIONS  ON  THE  POPLITEAL  SPACE. 

LIGATURE  OF  THE  POPUTEAL  ARTERY. 

Indications. — Extremely  few. 

1.  Stab  or  Punctured  Wound. — Here  the  surgeon  would  only  resort 
to  ligature,  (1)  if  pressure  was  unavailing;  (2)  if  the  ]tutient  Im^i.^ted 
on  running  the  risk  of  gangrene ;  (3>  it  wo  aid  be  well,  if  possible, 
to  get  leave  for  immediate  amputation  if  the  vein  was  found  injured 
also. 

2.  In  some  eases  of  ruptured  popliteal  artery  it  will  be  right  U)  ex- 
plore and  see  if  any  other  complication  exists  beyond  the  rupture 
of  the  artery.*  If  there  is  no  injury  to  the  vein,  nerves,  or  the  joint 
(a  very  unjikely  contingency »,  the  rupture  nuiy  be  treated  l)y  double 
ligatures  as  elsewhere.  The  surgeon  must  afterwards  be  prepared  to 
amputate  through  tlie  lower  third  of  the  thigh  on  the  first  sign  of 
gangrene  appearing.  The  operatiou  of  ligature  of  the  popliteal 
artery  is  extremely  diflieult  here,  owing  to  the  depth  of  the  vessel, 
the  strong  ftiscia,  the  amount  of  coagulated  blood,  and  the  infiltrated, 
obscured  condition  of  the  parts.  Pritmiry  amputation  will,  us  a  rule, 
be  required  in  cases  of  ruj)tured  popliteal  artery,  especially  where 
skilled  assistance  and  facilities  for  antiseptic  treatment  are  not  at 
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hand.  A  free  incision  will  enable  the  surgeon  to  investigate  the 
amount  of  injury,  and  at  the  same  time  will  relieve  tension  if  an 
attempt  is  made  to  relieve  the  limb.  This  incision  may  form  part  of 
the  amputation  (p.  891). 

3.  The  artery  has  been  wounded  in  the  course  of  an  osteotomy  of 
the  lower  end  of  the  femur.  In  such  a  case  the  vessel  should  be 
reached  by  the  incision  given  at  p.  920. 

4.  ''  Possibly  in  a  small  traumatic  aneurism  "  (Sir  W.  MacCormac, 
Ligature  of  Arteriea,  p.  109).  If  any  surgeon  is  inclined  to  perform 
the  old  operation  for  a  ruptured  popliteal  aneurism,  he  should  first 
consult  a  clinical  lecture  on  a  case  of  this  kind  by  Mr.  Holmes.  The 
difficulties  which  may  be  expected  are  graphically  described,  and  the 
wisdom  of  amputation  shown. 

Extent. — From  the  adductor  opening  to  the  lower  border  of  the 
popliteus. 

Guides. — Behind:  A  line  drawn  from  just  inside  the  inner  ham- 
strings above  to  the  centre  of  the  lower  part  of  the  popliteal  space,  h 
Front :  The  tendon  of  the  adductor  magnus. 

Relations  (in  the  popliteal  space) : 

In  Front. 
Skin ;  fascise ;  small  sciatic  nerve  above ;  short  saphena  vein 

and  oxtenal  saphena  nerve  below. 
Fat;  glands. 
Semi-membranosus  above ;  gastrocnemius,  plantaris,  soleus, 

below. 
Internal  popliteal  nerve ;  popliteal  vein,  outside  above,  inside 

below,  exactly  over  the  artery  in  the  centre  of  the  space. 
Branch  of  obturator  above. 

Outside.  Inside. 

Biceps,  above ;  gastrocnemius,  Semi-membranosus,  above ; 

and  plantaris,  below.  gastrocnemius,  below. 

Popliteal  artery. 

Behind. 
Femur. 

Posterior  ligament. 
Popliteus. 

Collateral  Circulation. 

Above.  Below. 
Anastomotica  magna,  PU[)erior  Inferior  articular,  and  re- 
articular,  descending  branch  with         current     froxn     anterior 
of  external  circumflex.  tibial. 
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Operations  (Figg.  172,  173). — The  artery  may  be  tied  in  three 
places.  A.  At  the  upper  part  of  the  poplit<^^.l  space.  B.  At  the  lower 
part  of  the  pojiliteal  space.  C.  From  the  front,  at  the  inner  side  of  the 
linih.  For  the  sake  of  experience,  all  should  be  practiced  on  the 
dead  body. 

A.  At  the  Upper  Part  of  the  Popliteal  Space  (Fig.  172).— The 
patient  being  rolled  two-thirds  on  to  his  face,  and  the  limb  at  first  ex- 

Fio.  172. 


FiQ.  173. 


I 


i  iju  luU  i>    iifS  L'inl'*<1e<l  tn  flXl.      li-m-  H  nn-  -"u.v  <•[  UlC 

rtbrcs  uf  the  adduL'lor  iuii^iiuk.     In  iheniipcr  nnglu  ot  the 
wouud  ttic  uirtvriub  has  been  druwa  dowa. 

Above. ib« artery  U shown  under 
coTer  of  the  Bcml-inemliraiiDaua. 
The  xmull  ftoiallc  hii«  been  dr«wii 
aside  vrlthnlilunt  hook.  BcUiw, 
the  Te.Hsel  U  exptued  Just  ulaive 
the  h«iv<l5  of  the  (putrucneinlua. 
Theinteninl  p^irvlltcttlnorrelsiieen 
below  oijuide  th**  (iriery  Ju«t  be- 
fore It  cm>i.<ie8  to  the  Intivr  side. 

tended,  an  incision  3J  inches  long  is  raade,  in  the  line  of  the  vessel, 
along  the  outer  margin  of  the  semi-membranosua,  and  then  down- 
wards and  outwards  to  the  centre  of  the  space.  The  small  sciatic 
nerve,  if  seen,  should  bo  drawn  to  one  side;  the  deep  fascia  is  then 
freely  opened  up,  and  the  pulsation  or  the  artery  felt  for  at  the  inner 
inarjiin  of  the  aemi-nieinbranosus.  The  nerve  is  generally  seen  firat, 
and  tfiis  and  the  \'ein  are  to  be  drawn  to  either  side  with  blunt  hoolig. 
The  needle  should  be  paeaed  from  the  vein.  A  good  deal  of  loose  fat 
is  usually  in  close  contact  with  the  vessele,  and  is  liable  to  be  a  source 


H    IS  usually 
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of  trouble  wherever  the  artery  is  ligatured,  eBpecially  in  the  dead 
subject. 

B.  At  the  Lower  Part  of  the  Popliteal  Space  ( Fig.  173).-Tl.e 
limb  buiug  in  the  saiiie  position,  an  incision  Xii  indie!?  long  ie  made, 
in  the  line  of  the  artery^  from  the  centre  of  the  popliteal  space  to  the 
junction  of  the  upper  and  middle  thirds  of  the  back  of  the  lep. 
The  extornal  eaphcna  vein  and  its  nerve  being  avoided,  the  deep 
fascia  is  freely  opened  and  the  limb  flexed.  The  exact  interval 
between  the  heads  of  the  gastrocnemius  is  next  sought  for.  The  fol- 
lowing structures  may  now  be  met  with  overlying  the  artery,  and 
must  be  drawn  aside — viz.,  the  plantaris,  the  sural  arteries  whicii  run 
down  on  the  vessel,  and  the  posterior  tibiiil  nerve,  which  is  of^eu 
given  off  as  high  as  this.  The  popliteal  vein  now  lies  to  the  inner 
side,  together  witli  the  popliteal  nerve,  whirl)  is  superficial  to  it,  if  this 
has  not  given  oti"  its  brandies.  These  structures  should  be  drawn  to 
either  side,  and  the  needle  passed  as  is  convenient. 

C.  Prom  the  Front,  at  the  Inner  Side  (Fig.  173).— This  ojiem- 
tion  miglit  be  usdiil  in  cases  when;  htemorriiage  recurs  aftiT  oste- 
otomy at  the  lower  end  of  the  femur. 

The  following  account  is  taken  from  Sir  W.  MacCormiu;  ^  Lirfniun  n\ 
Artrrte.%  p.  110) :  "  Flex  the  knee  and  place  the  limb  on  the  outer  side. 
Make  an  incision  3  inches  long  immediately  behind  and  pandkl  lo 
the  tendon  of  the  adductor  masnus  downwards  from  the  junction  of 
the  middle  and  lower  thirds  of  tlie  thigh.     Divide  tlie  skin,  superficial 
and  deep  fascia?,  avoid  the  long  saphenou.«i  nerve,  seek  tlie  tendon  of 
the  adductor  magnus,  draw  it  forwards  and  the  hamstring  t^^ndous 
backwards.     The   urtery   will   then   be  found  surroundetl   by  fntty 
areolar  tissue.    The  nerve  and  vein  do  not  necessarily  come  into  view, 
being  on  the  external  aspect  of  the  vessel." 


CHAPTER  V. 

OPERATIONS  ON  THE  LEG 

LIGATURE  OF  POSTERIOR  TIBIAL  ARTERY.  -  LIGA- 
TURE OP  ANTERIOR  TIBIAL  ARTERY.-LIGATURB 
OF  PERONEAL  ARTERY. -AMPUTATION  OF  LEG.- 
OPERATION  FOR  NECROSIS-TREATMENT  OF  COM- 
POUND FRACTURE. 

LIGATURE  OP  THE  POSTERIOR  TIBIAL  ARTERY. 

Indications. — Very  rare. 

i.   Chietiy   Wounds. — Mr.   Cripjw,*  in  a   very   interesting   paper, 

*  Si.  Barthd.  Hasp.  EeporU,  vol.  xi,  p.  M ;  Did.  of  Swy.,  vol.  U.  p.  6». 
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'divides  up  the  sources  of  htemorrhaRC  from  the  upper  two-thirds  of 
[the  posterior  tibial  into  (1)  hreraorrhage  after  amputatiqii ;  (2)  hsemor- 

rhage  from  injury  to  tlie  vessels  in  continuity. 
I  1.  HannorrhagL*  iifter  Amputation. — Thin  is  usually  due  to  a  dis- 

H eased  condition  of  the  vessels,  and  to  the  fact  that  the  vessels,  lying 
^between  the  bones,  are  now  especially  difficult  to  take  up.     If  from 

their  constantly  hrenking  away  it  is  founrl  impossible  to  deal  with 

them,  the  limb  should  at  once  be  amputated  above  the  knee.  If  th»> 
^-  ha*morr!iuge  ot^curs  later  on,  well  adjusted  pressure  (p.  877)  sliould 
H  be  carir-fully  tried,  aided  or  followed  by  ligature  of  the  femoral  or  by 
~  fimputation  bigher  up. 

»2,  Hiemorrhagc  from  Wounds  of  the  Tibials  in  Contijuiity. — Three 
chief  causes  may  lead  to  this:  (n)  Incised  wounds.  (^0  Punctured 
wound.**,  (r)  Wounds  other  tlian  punctured  or  incised.  Four  niethods 
of  trL-atmcnt  are  opi-n  to  the  surgeon — viz.,  (a)  Pressure  and  band- 
aging. (6)  Ligature  of  both  ends  of  the  vessel,  (c)  Ligature  of  the 
femoral,    (ft)  Amputation. 

(a)  lacmd  Wwutd. — If  this  is  seen  soon  after  its  infliction  the  bleed- 
ing-point should  be  eought  for  and  tied,  the  wound  being  enlarged, 

Fxo.  174. 


Xlgalure  of  tho  poHtifrlor  llblal  nrtt'O*  it  the  Imier  ankle.    The  It.<!Ulon«  In  amputation  of  the 
greul  lue  at  itie  nieUitarBicpbulangeal  and  tbe  later- plialangeiU  JuIdU  are  ulau  shown. 


if  needful.  If  sloughing  and  extravasation  of  blood  have  taken 
place,  amputation  will  probaldy  be  the  wiser  course,  though  if  the 
patient  decide  to  run  the  risk,  an  attempt  may  be  made  to  save  his 
limb  by  making  fre(^  ineiisionH,  ])roviding  drainage,  plugging  the 
wound  (rendered  as  far  as  may  be  aseptic  with  irrigjition  and  iodo- 
form) with  dry  gauze,  bandaging  evenly  and  lirmly,  and  tying  the 
femoral  in  Hunter's  canal. 
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(fc)  Punctured  Waund. — If  this  is  deep,  and  the  vessel  injuretl  ud- 
certiiin,  thie  question  of  treatuieut  is  a  very  serious  one.*  Mr.  Cripp« 
sliows  that,  in  thf  majority  of  instiinccs,  pressure  deserves  a  hv.-  ' 
thoroujih  trial.  If  it  is  useless  or  prejudicial  to  other  tre;i: 
either  tl)f  femoral  must  be  tied  or  the  wound  enlarged  to  aecur 
wounded  vessel.  Between  these  operations  tlie  features  of  the  j>^r- 
ticular  c^ise  must  decide.  If  pressmre  is  made  use  of  it  should  U 
applied  methodically  and  with  intelligent  purpose  (p,  877),  and  « 
lljat  it  needa  nu  ulterution  or  repetition. 

(c)  WoHwh  other  than  Punctureil  or  Incited — ns.,  Injury  to  the  Vrmd 
Jruin  Prorttire  or  Gntijihnt  Wound. — In  many  cases  conilitions  will  br 
present  which  will  cull  for  amputation — vit.,  the  severity  of  the 
crush;  the  extent  of  the  comminution ;  injury  to  the  nerves  or  to 
]»oth  arteries,  as  evidenced  by  the  condition  of  tlie  foot ;  and  tht 
the  health  of  the  patient.  In  most  of  those  cases,  as  an  attempt  . 
the  vessel  involves  great  difficulty  and  danger,  and  the  probahiiitieeof 
success  diminish  as  the  interval  l>etween  the  infliction  and  tresitment 
of  the  injury  increases,  ligature  of  the  femoral  would  be  less  liazardous 
than  any  interference  with  the  wound.  Butamputution  will  frc'^uently 
be  needed.  The  above  remarks  apply  to  comiwund  fractures;  an 
instance  of  successful  ligature  of  a  lacerated  femoral  coexisting  with 
a  simple  fracture  of  the  leg  is  given  at  p.  872. 

ii.  Small  traumatic  aneurisms. 

iii.  The  posterior  tibial  may  be  tied  low  down,  together  with  tbe 
dorsalis  pedis,  for  certain  wounds  of  the  sole  or  for  some  vascubr 
growths  of  the  foot. 

Line  and  Gmi)E. — A  line  drawn  from  a  point  at  the  lower  part  «f 
the  centre  of  the  popliteal  spacef  to  one  midway  between  the  tendt)- 
Achillis  and  the  internal  malleolus. 

Rel-ations. — ^These  differ  according  as  the  vessel  is  lied — (A)  in 
the  middle  of  the  leg,  (B)  in  the  lower  third  of  the  leg,  (C)  at 
inner  ankle. 

A.   Relations  in  the  Middle  op  the  Leo  : 


Superficial. 

Skin;  fasci»;  branches  of  saphenro  veins  and  nervw. 
Gastrocnemius;  soleus;  plantaris. 


*  Where  (he  wfxind  has  piMsed  obliqnelr,  Diipnrtren's  wonts  should  be 
Iwjrod.  They  refer  to  hiemorrhage  from  tlie  calf  cause*!  by  a  pistol -bullet.  ".*5|K»nW» 
ligaliire  )<«  ]>]iice<l  on  the  ends  of  the  divided  vensel  ?  fiut  what  were  thine  tvmIi? 
\Vii.«  it  tho  anterior  or  posterior  tibial,  or  the  peroneal  or  the  popliieolT  VuU 
several  of  them  at  the  mme  time  ?     Should  they  be  attiicked  before  or  behind?" 

t  Thifl  imiut,  representing  the  lower  border  of  the  poplitetui,  would  be  about  ii 
inches  below  the  knee-joint. 
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Special  fasciae ;  transverse  branches  of  vena  comites ; 
tendinous  origin — ^arch  of  soleus  (above). 


OOTSIDE. 

Vena  comes. 

Posterior  tibial  nerve 
which  has  crossed 
above  from  the 
inner  side. 


Posterior  tibial. 


Beneath. 


Inside. 

Vena  comes. 
Posterior  tibial  nerve 
(above). 


Flexor  longus  digitorum. 
Tibialis  posticus. 

B.  Relations  in  Lower  Third  of  Leg: 

Superficial. 
Skin ;  fasciae ;  superficial  veins  and  nerves. 

Outside.  Inside. 

Vena  comes.  Vena  comes. 

Posterior  tibial  nerve. 

Tendo-Achillis. 


Posterior  tibial. 


Beneath. 

Flexor  longus  digitorum. 
Tibia. 

C.  Relations  at  Inner  Ankle  : 

Superficial. 

Skin ;  fasciae ;  branches  of  internal  saphena  vein 

and  nerve. 
Internal  annular  ligament. 


Outside. 

Vena  comes. 

Flexor  longus  pollicis. 

Posterior  tibial  nerve. 


Posterior  tibial. 


Inside. 

Vena  comes. 
Flexor  longus  digi- 
torum. 


Beneath. 
Internal  lateral  ligament. 
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Fia.  175. 
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Operation  in  Middle  of  Leg  (Fig,  176). 
The  parts  being  cleansed,  the  knee  6exed,  and  the  liinb  supporttil 
on  its  outer  side,  the  surgeon,  standing  or  sitting  on  the  inner  siile, 
makes  an  incision  3i  inches  long,  jiuruUpI  with  the  centre  of  the 
inner  border  of  the  tibia  ;  and  i  or  J  inch  behind  it,  according  to  iW 
size  of  the  limb.  This  incision  divides  skin  and  fascitv.  If  tlie  in- 
ternal saphenous  vein  is  met  with,  it  must  be  drawn  aside  with  o 
strabismus  hook;  any  of  its  branches  may  be  divided  between  two 
chroniiogut  ligatures.     The  deep  fascia  is  then  freely  slit  up,  and  tlie 

inner  edge  of  the  gastrocnemius  dcfin«i 
and  drawn  backwardi=.    This  will  expowt 
the  soleua,  the  tibial  attachment  of  which 
is  to  be  cut  through,  any  sural  artery 
being  at   once  secured.      The  incision 
through  the  soleus  should  be  3  incbw 
long  and  quite  J  inch  from  the  tibia;  as 
the  fibres  arc  divided  the  central  mem- 
branous tendon  will  come  into  view,nn(l 
must  not  be  confused  with  the  epecial 
deep  fascia  or  intermuscular  septum  over 
the  <leep  flexors.     Usually,  before  this 
comes  into  view,  some  additional  fibrta 
have  to  be  divided.    When  this  \s  done  I 
the  above  special  fascia  must  be  iden*! 
tificd  stretching  between  the  bones.   The) 
wound  must  be  carefully  dried,  and  well 
opened  out  with  retractors,  and  expix 
with  a  good  light  at  this  stage.    The  dc 
fascia  being  opeued  carefully,  the  ncrvf 
usually  comes  into  view  first,  the  alter 
The  poniuon  of  the  Incision  Is  shown  lying  a  little  deeper  and  more  inleTE 

on  ttif  ilKurf  to  the  lift.    Thoi  lo  the  rnt.  ••.        i        u  u  .   j 

right  .hows  the  p.rt«  on  a  lurger  «*ie.  The  vcmc  comitcs  should  bc  sepawtol 
The  Inner  border  of  ihfgiutinK'ncrohnj  far  as  possible,  but  father  than  puncloi 
ujcen  to  the  right  benenth  the  cut  fat.  ^j^        and    causc   hemorrhage  at   thi 

One  of  the  ed^ca  of  the  cut  soleas  li  ,  ^ 

shown  leinwied.   One  of  the  ven»  stage,  or  waste  time,  the  sxirgeon  shouU 
coiuit«toshowuiuu.runitotheari«ry,  jjg  thgjn   i^.      The    needle   ehouM 

the  nerve  lying  to  its  outer  aide.  m       t-     •*•     ^ 

passed   from    the  nerve.     To   faciht^it 
this  the  knee  should  be  well  flexed,  and  the  foot  also  flexed  down- 
wards so  as  to  relax  the  muscles  thoroughly.    The  ligature  will 
below  the  peroneal  nrterv. 

Operation  in  Lower  Third  of  Leg.— The  limb  and  the  oper 
being  in  the  same  position  as  at  p.  924.  an  incision,  2i  inches  loi 
is  made  through  skin  and  fascite,  parallel  with  the  inner  border  of  1 
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tibia,  and  midway  between  it  and  the  tendo-Achillis ;  after  the  deep 
fiascia  has  been  opened,  another  layer,  tying  down  the  deep  flexor 
tendons,  will  require  division.  The  artery  here  lies  between  the  flexor 
longus  digitorum  and  pollicis,  surrounded  by  venae  comites.  The 
needle  should  be  passed  from  the  nerve,  which  lies  external.  If  the 
incision  is  made  too  high,  some  of  the  lowest  fibres  of  the  soleus  will 
require  detaching  from  the  tibia,  if  too  low  the  internal  annular  liga- 
ment would  be  opened.  The  sheaths  of  the  flexors  (their  synovial 
investment  commences  about  li  inch  above  the  internal  malleolus) 
should  not  be  interfered  with. 

Operation  at  the  Inner  Ankle  (Fig.  174).— The  limb  and 
operator  being  placed  as  before,  a  curved  incision,  2  inches  long,  is 
made,  i  inch  behind  the  internal  malleolus.  Skin  and  fascia;  being 
divided,  and  any  branches  of  the  internal  saphena  vein  tied,  the  in- 
ternal annular  ligament  is  divided  and  the  artery  found,  closely  sur- 
rounded with  its  veins.  Tlie  nerve  lies  externally,  and  the  needle 
should  be  passed  from  it.  The  artery  is  so  superficial  here,  that  the 
veins  can  be  easily  separated.  The  nerve  has  occasionally  bifurcated 
higher  up. 

LIGATURE  OF  THE  ANTERIOR  TIBIAL. 

Indications. — These  are  very  few,  and  resemble  so  closely  those 
already  given  for  the  posterior  tibial — viz.,  wounds  and  traumatic 
aneurism — that  there  is  no  need  to  go  into  them  again  here. 

In  the  course  of  1887, 1  had  occasion  to  tie  the  anterior  tibial  in  its 
lower  third  for  profuse  haemorrhage  from  a  compound  fracture  not 
arrested  by  pressure.  There  was  a  compound  comminuted  fracture 
of  the  right  leg  in  the  lower  third  from  a  fall  of  4  cwt.  upon  the  limb. 
The  upper  end  of  the  artery  was  found  with  some  diflTiculty,  owing  to 
the  pulped-up  condition  of  the  soft  parts.  Having  failed  to  find  the 
lower  end,  I  was  about  to  expose  the  dorsalis  pedis,  and,  trusting  to 
antiseptic  precautions,  trace  this  up  to  the  anterior  tibial,  when,  an 
urgent  strangulated  hernia  being  admitted  I  plugged  the  wound,  all 
the  undermined  parts  being  previously  laid  freely  open.  No  recur- 
rence of  bleeding  took  place,  and  the  man  (aged  forty-four)  made  an 
excellent  recovery,  aided  by  hie  temperate  life  and  patient  ways,  the 
freedom  with  which  the  wound  was  laid  open,  this  preventing  all 
retention  of  discharges,  the  use  of  dry  gauze  dressings  only  changed 
at  rare  intervals,  and,  not  least,  the  fact  that  iodoform  was  thoroughly 
dusted  in. 

Dr.  Shepherd,  of  Montreal  (Annals  of  Surgery,  No.  1,  p.  7),  gives 
another,  but  more  difficult,  case  in  which  the  compound  fracture  was 
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about  the  junction  of  the  middle  with  the  upper  third  of  the  leg.  The 
bleeding  was  first  arrested  by  pressure,  on  the  fourth  day  a  traumatic 
aneurism  appeared.  The  artery  was  exposed  with  difficulty,*  and 
found  partly  divided,  two  ligatures  were  applied,  and  the  patient  made 
a  good  recovery. 

Line  and  Guide. — From  a  point  midway  between  the  head  of  the 
fibula  and  the  outer  tuberosity  of  the  tibia  to  the  centre  of  the  front 
of  the  ankle-joint.    The  outer  edge  of  the  tibialis  anticus. 

Relations  : 

Superficial. 

Skin ;  fascia? ;  cutaneous  branches  of  saphenous  veins 
and  nerves,  and  (below)  musculo-cutaneous  nerve. 

Tibialis  anticus  and  extensor  longus  digitorum  (above), 
overlapping. 

Tibialis  anticus  and  extensor  longus  poUicis  (below), 
overlapping. 

Outside.  Anterior  tibial  arterj.  Inside. 

Extensor  longus  digitorum  (above).  Tibialis  auticus. 

Extensor  longus  i)olIici8  (below).  Vein. 

Anterior  tibial  nerve. 
Vein. 

Beneath. 
Interosseus  membrane. 

Operation  at  the  Junction  of  the  Upper  and  Middle  Third 
of  Leg. — The  knee  being  flexed  and  the  limb  supported  upon  itB 
inner  side,  the  surgeon  having  defined  if  possible  the  outer  edge  of  the 
tibialis  anticusf  sits  or  stands  on  the  outer  side  of  the  patient,  and 


*  Dr.  Shepherd  points  out  that,  the  injury  to  the  vessel  being  just  in  front  of  the 
place  where  it  piercer  the  interosseous  nieoibrane,  if  the  artery  had  been  citmpletely 
torn  through,  it  would  have  retracted  through  the  opening,  and  ligature  woald 
have  been  impossible.  Mr.  Page  ( Luncet,  1887,  vol.  i.  p.  522)  given  a  case  uf  a  tranmatic 
aneurism  of  ten  weeks'  duration,  after  a  stab,  at  the  junction  of  the  middle  and 
lower  thinl  of  the  leg.  The  swelling  had  been  poultice<l  and  opened,  with  the 
result  of  hiemorrhage.  Mr.  Page,  on  clearing  out  the  clots  and  opening  op  the 
swelling,  was  unable  to  find  the  anterior  tibial  artery.  Hemorrhage  recnrring,  the 
leg  was  amputated.     The  patient  recovered. 

^  The  [»atient  may  put  this  into  action  just  before  taking  the  amesthetic 
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CCS  nn  inci.sion  aljout  4  inches  long  in  the  line  of  the  artery,  hcgin- 
ling  about  2  inches  below  the  head  of  the  tibia.    This  incision  should 
lie  (if  tho  edge  of  the  nuipcle  has  not  hcon  miirked 


out)  3  to  1  inch — aceorrling  to  the  size  of  the  leg —  ^^'  ''"• 

from  the  crest  of  the  tibia,  and  nhould  expose  the 
Kdeep  faseia  care'fully  so  that  the  Avhite  line  which 
^biarks  the  desired  inter-muscular  scptimi  may  be 
^Booked  for.  Thi.s  line  is  often  whitish-yellow,  and 
^Varies  much  in  distinctness.  If  there  is  any  diffi- 
culty in  finding  it,  any  bleeding  points  must  be 

secured,  and  the  deep  fascia  slit  up  over  tlje  line 

of  the  artery,  anfl  the  finger-tip  inserted  to  feel  for 

the  sulcus  between   the  muscles.     A  third  aid  is 

almost   constantj  and    that   is   a   small    muscular 

Iurtery*  which  comes  up  lietween  the  tibialis  and  the  W  ^ 
Extensor  longus  digitorum.  The  sulcus  being  found 
metween  the  muscles  (without  tearing  them),  they 
are  sejtarated  with  the  hamlle  of  a  scidpel  or  u 
pteel  director,  and  retractors  inserted,  the  outer  one 
"being  ho(^kcd  over  the  fibula.  If  the  lindj  is  a  very 
I  muscular  one  the  deep  fascia  should  be  nicked 
Blransversely  at  the  upper  and  lower  extren^ities  of 
^^the  wound,  and  the  jiarts  more  relaxed  by  bending 
J  tlje  knee  more  and  pns*siug  tbcft)ot  upwurds.  The 
Hunger  now  directed  toward  the  intero.sseus  space 
^■feels  for  the  artery  deep  down  in  the  bottom  of  the 
^pwound.  The  nerve  slnmld  be  drawn  to  the  outer 
^side.  If  much  trouble  is  met  with  in  separating  The  ameriur  uwui  u 
the  vena*  cumites  they  may  be  included.  Been  with  one  of  its  veins 

Drainage  being  provided,  and  all  haemorrhage  p^l"^.,i''*"Siu  'aLicIw 
stopped,  the  wound  is  slightly  dustid  with  iodo-  unA  extciiMor  longus 
form,  the  muscles  united  with  one  or  two  chromic-  ^^^^ 


^    brunch  Is*  shown,  but 

ut  sutures,  and  the  wound  closed  and  the  limb  kept  rutber  too  \&r^. 
raisc<l  and  flexed. 
Operation  at  the  Junction  of  the  Lower  and  Middle  Third 

f  Leg. — An  incision  about  2i  inches  long  is  made  in  the  line  of  the 
artery,  in  the  upper  part ;  thJP  incision  will  be  about  1  inch  from  the 
tibia.  The  white  line  and  the  interval  between  the  tiliiaJis  anticua 
and  the  extensor  j)roi»rius  poUicis  are  both  looked  and  felt  for.  The 
deep  fascia  being  divided  and  the  muscles  relaxed  and  retracted,  the 


*  This  w  piiinted  out  by   Mr.  C.  Heath  [Oper.  Surg.,  p.  47).     I  have  found   the 
rlAme  thing  m<wt  helpful  in  the  ligature  of  the  ulnar  ii)  the  miJttle  third  {p.  56). 
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artery  is  found  surrounded  by  ita  vena  coniiies.    The  needle  murt  be 
passed  from  without  inwards. 


LIGATURE  OP  THE  PERONEAL  ARTERY. 

Indications. — Aa  these  ore  extremely  few,  and  hs  in  the  owe  of  a 
wound  of  the  vessel  (which  is  very  rarely  met  with)  the  best  course 
would  ho  to  culnr^'i-  the  wound,  any  formal  operation  for  its  lignluw 
need  only  he  very  briefly  described. 

Relations. — The  peroneal  artery  comes  off  from  the  possterior  tiMal 
about  1  inch  below  the  popliteus,  descends  at  fir8t  parallel  with  this 
artery  but  separated  from  it  by  the  posterior  tibial  nerve;  it  then 
1)U88C8  outwards  towards  the  fibula  and  runs  down  between  this  bone 
and  the  llexor  longus  pollicis.  In  the  upper  part  of  its  course  it  lirt 
U]>on  the  tibialis  jtostieus,  and  is  covered  by  the  soleu?. 

Operation. — To  tic  the  artery  when  no  wound  is  j)re8ent  to  guiJc 
the  surgeon,  an  incision,  3  inches  long,  should  be  made  along  ll>(* 
posterior  border  of  the  fibula  with  its  centre  at  the  junction  of  tlic 
upper  and  n>i<itlk'  thirds  of  tin?  legs.  The  gastrocnemius  being  drawn 
asiilc,  and  the  sulcus  separated  from  its  attachment  to  the  fd*ula,  the 
special  deep  fascia  is  slit  up  and  the  artery  sought  for  close  to  the 
tibula. 

AMPUTATION  OF  THE  LEG. 

Different  Methods. 

1.  Lateral  Flaps  i  Fig.  177). 

2.  Teale'8  Rectangular  Flaps  ( Figs.  178, 179, 180). 
8.  Antero-posterior  Flaps  of  Skin. 

4.  Antero-posterior  Flaps,  Anterior  of  Skin,  Posterior  by 

Transfixion  of  Muscle. 

5.  Circular, 

I  shall  only  describe  the  first  two^  as  they  will  be  found  adapted  ifl 
all  emergencies,  and  to  he  devoid  of  the  disadvantages  of  the  otlirra. 

1.  Lateral   Skin   Flaps,  with   Circular   Division   of  the 
Muscles,  etc. — Tlii.'^  is,  I  lielieve,  a  method  not  well  known  beytind 
Guy's  and  those  whiv  have  been  taught  there.     It  will   not  onlt 
found  most  convenient  at  the  time,  but  it  also  gives  very  satisfaclo 
results  afterwards.     The  blood-supply  is  well  and  tniually  disirihut 
to  the  lateral  flaps,  one  can  be  convenit-ntly  cut  longer  than  theotbc 
and  they  are  more  easily  shaped  and  dissected  up  than  antoro-postet 
skin  flaps,  while  no  mass  of  muscle  ie  left  to  drag  away  from  and 
pose  thi' bones,  as  in   the  an k-ro-posterior  flaps,  with  the  nnterior 
ykin  and  the  posterior  by  transfixion. 
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Operation   (Fig.  177).— The    fcntoral  artery  being 
[the  lt'<r  l»riiu,<;!it  ov^r  tlie  table,  and  the  dnmnged  or 
I  wrap|ifd  in  cjirbohzod   lint  so  as  to  give 


comman 
diseased 


ded. 


parts 


the 


firm  hold  and  also  to 


Fio.  177 


assistant 

vent  his  soiling  the  flaps   later   on,   the 

opposite  iinklp  is  tied  to  the  talWe.  The 
^nargeon  standing  to  the  right  of  the  limb 

places  his  leit  index  on  the  crest  nbont  an 

inch  below  the  lulierele.  and  hie  thumb  at 
Ba  corresponding  point  behind  in  the  eentre 
™  of  the  limb.     Louliing  over  he  inserts  his 

knife  close  to  the  Ihmnb  and  cuts  on  tl^e 

side  of  the  lindi  farthest  from  him  a  lateral 

|fln]>  broadly  oval  in  shupe  and  3  inches 
long,  ending  at  the  index  finger,  from 
whieJi  point,  without  removing  the  knife, 
B  sinnhir  flii|i  is  marked  out  ending  on  the 
back  where  the  first  began.  The  flaps  are 
now  dissected  up  of  skin  and  fascia",  and 
the  iiiuseU*  all  cutthronglt  witli  a  circular 

I  sweep  of  the  knife  at  the  intended  point 
of  bone-aection,  t!iis  s:woep  l)cing  repeated 
two  or  three  times  till  the  soft  parts  are  all 
clearly  severe*].  The  interosseous  mem- 
brane is  next  divi<led,  so  that  it  shall  not 
be  frayed  by  the  saw,  and  with  one  final, 
firndy  drawn,  circuhir  sweeji  ttie  perios- 
teum is  grooved  for  the  saw,*  This  is  then  a^»plied  witli  the  follow- 
ing pr<?<;<iwttoTW.  The  iK">eition  of  the  fibula  behind  the  tibia  and  its 
much  smaller  size  niiu^t  be  rtiiiembered  lest  it  Ix:  splintcretL     This 

•  may  be  avoided  by  rolling  the  leg  well  over  on  to  tlie  inner  or  outer 
side  as  the  case  may  be,  and  placing  the  heel  of  the  saw  well  down 
on  tlie  outer  side  so  as  to  start  tlie  section  of  the  bmies  siniultiuieously, 
and  thus  ensure  complete  division  of  the  iibuhi  Ixdbre  the  tibiiu  This 
object  may  also  be  effected,  if  the  leg  is  held  in  the  ordinjiry  iKwitijn, 

»by  ftp])lying  the  saw  to  the  tibia,  and  remembering,  when  this  hone 
has  been  sawn  half  through,  to  depress  the  baaulkv,  and  thus  complete 
the  section  of  the  bones  simultaneously.  In  either  case  the  saw 
should  be  usc<l  lightly  and  quickly,  with  the  whole  length  of  the 
blade,  and  without  janiming-     As  the  shaip  projecting  angle  of  the 

^P     *  NowndHTS,  with  Bnti«e[>lir  ]«ri^-;inliiiii«,  tlie  nld  ri(!>ed  of  pvrirwtenl  fi:ipa — viz.,  lo 
V«ep  p'lf,  elc,  out  of  tlie  (lipJ"f>  nnd  nuHJiiIlary  nitial^if)  nn  longer  pre»eat.     Kurther- 
ttiore,  ilieflc  flii[«  are  verv  clifBcult  lo  raine,  unJesg  indaiued.especiallr  in  the  chin 
I  periusteuin  of  adiilix. 
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creet  tends  to  come  tli rough  to  the  anterior  angle  of  the  flaps,  tLii] 
should  be  sawn  off  obli<juely  either  after  the  bone«  are  sawo, 
hy  starting  the  saw  first  obliquely  about  li  incli  above  the  pli 
where  the  bones  are  to  be  sawn  transversely. 
Teale'8  Amputation  by  Rectangular  Flaps  (Figs.  178,  ITU 

im). 

Advantage*. — 1.  The  covering  for  the  bones  is  ample,  and  the  fl4{« 
come  together  without  tension.*    2.  The  vrx\y  in  which  flaps  are  unit 

Fio.  178. 


(Teale.l 


I 


favors  drainage  during  healing,  and  provides  a  scar  well  out  of 
way  of  pressure.    3.  The  stump  bears  presgure  well. 

DiaadvaiUagei<. — 1.  It  \«  an  expensive  metliod,  involving  a  high  »«• 
tion  of  the  bt>nesi.     2.  The  long  anteritir  Hap  may  sluugh.     3.  If 
formed  with  ihe  aeruracy  of  its  introducer,  it  involves  more  time 
that  by  lateral  flaps  (p.  928),  and  is,  tlius,  not  suited  to  cases  of 
shook, 

Operation. — The  preparatory  pteps,  and  the  position  of  the  o] 
tor  and  patient,  are  as  at  j).  i^Sft.     The  surgeon  having  nieasureti 
circumference  of  the  limb  at  the  spot  where  he  intends  to  saw 
bones,  and  placing  liere  his  left  index  and  thtimb  on  the  tibia  and 
fibula,  trnoos  out  a  long  rectangular,  anterior  tlap  which  is  to  l)e,  both 
in  its  length  and  breadth,  equal  to  half  the  above  cireuuiferenee.t    In 
tracing  this  flap  the  incision  starts  from  the  index  finger,  runs  doi 
along  the  bone  farthest  from  the  surgeon  for  4i  inches  (if  the  cim 
ferencc  at  the  gite  of  boLe  section  is  9  inches),  tlien  crosses  the  h 


peM 

dM 


*  Save  when  infiltnileii ;  llie  difficulty  of  getting  tlie  snlerior  fl«p  into  ponUkMil 
then  often  oonaiHernl>le. 

\  In  the  lower  third,  where  the  leg  tapeni  qnickly,  carp  mnst  be  t«lc<>n  Ui  Vtvp 
fiap  of  the  same  width  below  as  it  is  above. 
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cutting  nil  the  structures  down  to  the  bones— this  end  of  the  flap 
being  also  4}  inches  wide— and  then  travels  up  nlong  the  opposite 
bone  to  the  surpeon's  thurah.  The  anterior  Hup  is  then  dissected  up, 
partly  with  the  knife — t.y.,oii  the  inner  side,  where  tlie  scanty  cover- 

Fio.  179. 


ings  must  be  ruised  as  thick  iis  possible  and  without  scoring,  partly 
with  the  knife  and  partly  with  the  finger  on  the  outer  aspect,  whore 
the  extensors,  anterior  tibial  vessels  and  nerves  must  be  stripped  up, 
uninjured,  from  llie  interosseous  niLiidmine.     The   posterior  flap, 


N 


FiQ.  180. 


(TMle.) 


which  has  been  previously  marked  out  fully  i  in  length  of  the  ante- 
rior, is  now  cut  by  the  surgeon  hutking  over  tlie  limb  and  pfissing 
his  knife  beneath  it,  and  cutting  everything  down  to  the  bones.  It  is 
next  raised  as  high  as  the  point  where  the  bones  are  to  be  sawn.   The 
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interosseous  roembrane  and  the  bones  are  then  attended  to  with  the 
precautions  given  at  p.  929. 

The  vessels  being  secured  and  drainage  provided,  the  anterior  flap 
is  folded  over  the  bones  (care  being  tnken  not  to  double  it  too  sharply), 
its  cut  end  stitched  to  the  cut  end  of  the  posterior  flap,  and  llie  por- 
tion folded  below  the  bones  stitched  to  that  folded  above  tbcm  (Fig. 
180). 

SEQUESTROTOMY. 

As  the  removal  of  necrdscd  l)une  is  most  frequently  required  in  tlj€ 
leg,  the  above  operation  will  be  deseribed  here. 

Indications. — The  qne.ition  will  often  arise  as  to  whether  thr  c&sv 
is  ripe  for  operation.     The  chief  poinlg  bearing  upon  this,  am!  tiie 
looseness  of  the  sequestrum,  are  (1)  The  time  that  has  elapsed  uincc 
the  beginning  of  the  illness;  thus,  two  to  three  months  will  probably 
be  required  in  the  case  of  the  tibia,  but  more  likely  six  in  that  of  the 
femur ;  (2)  the  age  and  general  health*  of  the  patient.    The  younRer 
the  patient,  and  the  more  vigorous  his  vitality,  the  more  rapidly  will 
the  sequestrum  become  detached ;  1 3)  the  size  of  the  sequostruni. 
The  larger  and  more  total  the  sequestrum,  the  slower  will  be  the  pro-; 
cess  J  (4 )  the  feel  of  the  sefjUL'struni.     When  steel  probes  announce  this 
to  be  dry,  bard,  and  ringing,  exploration  is  justified,  espeeiully  if  the^ 
sequestrum  can  be  felt  to  be  loose  or  depressed  by  the  prol>e;  (5)1 
the  size  and  amount  of  the  new  shell  of  hone.    The  wore  distincli 
tliis  is,  the  more  j)robalile  is  it  that  the  process  of  separation  is  com- 
plete. 

Operation. t— This  shnuld  be  always  conducted  antisi-ptieallrJ 
witli  the  sjiray,  when  i)ructTcable,  or  with  careful  irrigation  with  a| 
solution  of  mercury  perohloride  (1  in  2(XiO),  and  for  these  reasons 
(a)  to  prevent  any  risk  of  setting  up  .septic  osteo-myelitis;  (b)  loj 
diminish  the  amount  of  suppuration,  an<l  so  the  risk  of  necrosis  aft'erl 
the  interference  with  the  periosteum  which  is^  entailed  by  the  ope-ration,] 

The  limb  being  rendered  evascular  by  vertical  elevation  as  the  pa- 
tient is  Uiking  the  ana-sthetic,  and  the  a])plication  of  Esniarch's  band- 
age, is  firndy  supported  on  nnnd  bags,  steel  probes  are  phiertl  in  th«| 
cloaca?  which  mark  the  limit  of  the  disease,  and  witli  a  stnmg-baekft 
scalpel  the  surgeon  makes  an  incision  between  tbetnon  the  inner  sui 
face  of  the  tibia  down  to  the  bone.  If  only  one  sinus  is  present,  thisj 
will  probably  be  taken  as  the  centre  of  the  incision.  The  sort.  |>ar 
being  reflected,  with  every  care  of  the  periosteum,  partly  witli  tbd 
fingtT,  partly  with  a  blunt  dissector,  the  new  sheath  of  bone,  spougt 
and  vascular,  is  thoroughly  exposed  with  a  chisel  and  mallet.     ThL 


•  Freedom  from  xyphilifi  and  phtbiats  will  be  noted. 

t  It  is  supposed  here  tliat  llie  fteqiieslnim  is  une  of  cunsidenble  siac. 
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is  then  cut  into  and  sufficiently  removed  so  as  to  expose  its  cavity 
completely  from  end  to  end*  The  sequestrum  is  now  removed  with 
sequestrum-forceps,  or  prised  out  with  an  elevator.  If  too  large,  it 
must  be  divided  with  cutting-forceps.  The  bed  of  ill-formed  granula- 
tion-tissue in  which  the  sequestrum  lay  is  then  carefully  examined 
for  any  small  bit  which  may  be  concealed,  and  this  tissue  is  all  scraped 
away  with  a  sharp  spoon.  When  the  surgeon  is  satisfied  that  all  the 
mischief  has  been  removed,  he  plugs  the  resulting  cavity  carefully 
with  strips  of  dry  gauze,  dusted  with  iodoform,  bandages  these  dress- 
ings firmly  on  while  the  limb  is  elevated,  and  not  till  then  removes  the 
Esmarch's  bandage.  If  the  bandage  is  removed  before  the  dressings 
are  applied,  such  free  venous  oozing  takes  place  that  the  plugs  are  at 
once  loosened  and  rendered  inefficient,  and  the  wound  has  to  be  re- 
dressed shortly.  The  limb  is  kept  raised  on  a  back  splint  and  an  in- 
jection of  morphia  given. 

Two  questions  with  regard  to  sequestrotomy  require  to  be 
alluded  to — viz.,  that  of  performing  early  sub-periosteal  re-sec- 
tion—i.e.,  as  soon  as  the  bone  is  dead,  and  before  any  shell  of  new  bone 
has  formed  around  it,  and  that  of  amputation. 

Early  Sub-periosteal  Resection. — Mr.  Holmesf  has  discussed 
this  question,  and  given  the  following  advantages  and  disadvantages: 
"  The  advantages  of  sub-periosteal  resection  of  the  shaft  of  the  bone 
over  the  expectant  treatment  are :  (1)  That  it  takes  away  what  is  a 
source  of  very  acute  and  dangerous  constitutional  irritation,  and  (2) 
that  it  avoids  the  embarrassment  of  future  operations,  and  thetcdious- 
ness  of  the  convalescence  which  follows  on  the  invagination  of  a  large 
sequestrum.  The  drawbacks  are  chiefly  two :  the  almost  certainty  of 
more  or  less  shortening,  and  the  great  probability  of  abscess  spreading 
into  the  nearest  joint." 

Antiseptic  treatment  will  probably  remove  this  second  drawback — 
i.e.,  after  the  operation  there  will  be  no  acute  suppuration  to  make  its 
way  into  a  joint.  The  certainty  of  shortening  which  takes  place  here, 
although  the  fibula  is  present  to  act  as  a  stjiy,  and  to  prevent  any  ap- 
proximation of  the  ankle  to  the  knee,  is  a  much  more  serious  draw- 
back, and  when  coupled  with  the  fact  that  the  patients  who  would  be 
submitted  to  early  sub-periosteal  resection  are  often  only  just  recovered 
from  a  very  prostrating  illness  seems  to  me  to  be  strongly  against  it. 

*  Mr.  Howse  (Brit.  Med.  Jovm.,  1874,  vol.  i.  p.  475)  lays  great  stress  on  the  need  of 
this.  The  new  bone  should  be  remore<l  as  Air  as  n  pnibe  can  be  passed  upwards  or 
downwards  inside  it,  so  as  tn  make  the  whole  easily  granulate  np  from  the  bottom. 
Otherwise,  the  part  that  is  not  laid  open  will  very  likely  persist  with  a  sinus.  Further- 
more, laying  the  whole  cavity  open  not  only  ensures  its  granulating  up  from  the  bottom, 
bnt  also  allows  of  the  removal  of  all  ill-formed  granulation  material. 

t  Surgical  Treatment  of  ChUdreris  Diaeatu,  p.  386. 
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Question  of  Amputation. — The  following  are  some  of  the  condi- 
tions wliicli  will  call  for  this  operation  :  (1)  When  the  patient's  vitality 
is  80  low  as  to  be  unalile  to  repair  the  wo*iniJ  of  an  early  suh-peri««jt€al 
rejection,  or  to  stand  the  tix  upon  it  of  the  expeetjint  treatment;  (2) 
When  the  epiphyses  are  perforated,  and  the  knee  or  ankle  (e8p«scittllj' 
if  both  are  aflected)  arc  involved ;  (8)  If  a  condition  of  chronic  sep- 
tica'niia  is  present ;  (4)  If  the  general  health,  from  the  presence  of 
phthisis,  lardaceous  disease,  or  syphilis,  is  much  impaired. 


TREATMENT  OF  COMPOUND  FRACTURES-* 

The  following  special  points  for  consideration  arise  here — vii., 
(1)  The  reduction  of  protruding  fragnK-nts  and  the  tr«»tment  of 
splinters;  (2)  The  beat  mode  of  dresssing  the  wound ;  (3)  Coraplicn- 
tions;  (4)  The  question  of  amputation, 

(i.)  Protnmon  of  Fragments. — It  is  usually  tlic  uf)per  one  which  pro- 
trudes. Tlie  difficulty  of  reduction  is  in  jiroportion  to  the  sixe  of  lh<! 
wound,  the  length  of  the  protruding  bone,  and  the  amount  of  spasm. 
If  rcfluction  cannot  be  eflectod  by  moderate  extension  and  dexteroQP 
manoeuvring,  the  wound  must  be  enlarged,  and  if  this  is  not  sufficient, 
part  of  the  bone  must  be  removed  with  a  narrow-bladcd  saw  (Adams' 
osteotomy  saw  will  be  found  very  useful),  care  being  taken  tosejjaratp 
the  periosteum  first,  and  to  protect  the  soft  parts  with  a  blunt  dissector 
passed  under  the  bone  and  by  retractors.  If  the  bone  is  splintered, 
some  judgment  is  required  as  to  what  pieces  to  remove.  Those  which 
are  still  adfierent  by  their  periosteum  should  be  left  Those  oompl«tely 
torn  away  must  be  removed,  whether  they  carry  their  periosteimi  or 
not.  As  to  a  third  set  partly  adherent,  partly  not,  theije,  as  a  rule, 
partially  die  in  proportion  to  the  injury  to  their  periosteum,  and  keep 
up  for  a  long  time  imtation,  and  delayed  union  with,  perhaps,  sup- 
puration, erysipelas,  etc.  They  must,  therefore,  as  far  as  pmcticabh*,| 
be  removed,  counter-openings  being  made  for  the  purpose,  when  Ihcyj 
cannot  he  reached  through  the  wound. 

(ii.)  In  drcsslnp  the  imvwl  the  one  great  object  is  to  convert  the  fracture! 
as  soon  as  possible  into  a  simple  one.  In  less  severe  cases,  sealing  al 
small  clean  cut  wound  at  once  with  dry  gauze,  and  collodion  and  iodo'l 
form,  or  tinct.  benr.  co.,  will  be  sufficient.  But  in  those  CAses,  oommoaf 
enough  in  large  hospital  practice,  where  the  wound  is  extensive  and! 
lacerated,  and  accompanied  by  much  contusion  of  the  soft  purt«,  with' 
abundant  blood  extravasation,  with  much  comminution  of  fragments 
and  injury  to  the  periosteum,  or  where  the  fracture  is  complicated  with 


*  From  the  freijneiicy  wiili  wltich  these  "cciir  in  the  leg  ihii  snlyecl  will  h«(r««ied 
here.    The  account  U  tulcen  largel^v  from  iho  arliile  "  FracUire-i,"  A'y»«.  of  Sury.,  »ol  »,, 
p.  421,  which  I  rewrote  in  1882. 
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a  dislocation,  the  antiseptic  method  will  be  fnimd  to  give  the  best  re- 
sults ill  tho  largest  mimlicr  of  cases. 

While  an  Hftitsthetie  is  given,  the  limb  ig  cleansed  with  lint,  and  1 
in  40  carbolic  lotion.  An  Esmarch's  bandage  being  applied,  and  the 
■wound  fidarged,  the  bone  wliieh  requires  it  {vi(h-  itiipm)  is  ronnjved, 
any  vessels  secured  *;nKl  a  1  in  30  solution  of  c'arl)nlic  acid  i.s  injected 
into  all  the  reces.se8  of  the  wound  by  means  of  a  syringe  with  a  gum- 
elastic  catheter  attached  by  tubin<^.  Prof.  Lister  lias  pIxMrn  that  this 
must  not  be  done  too  vigorously,  as  extensive  injection  nf  the  cellular 
interspaces  may  act  up  serious  irritation  and  sloughing.  For  thi.s  rea- 
son he  advise«>  that  the  outlet  of  the  wound  should  not  be  held  closed 
around  the  catbetcr,  but  k-ft  freely  open  during  the  syringing.  If  the 
spray  or  irrigation  with  mercury  peixdiloride  and  glycerine  are  em- 
ployed, and  one  or  other  should  always  be  made  use  of,  I  would 
strongly  advise  slitting  u]i  any  very  undermined  part.s,  and  milking 
free  counttT-openings  Atr  drainage.  All  lueniorrhage  being  arrested, 
and  any  torn  nerves  pared  and  sutured,  the  recesses  of  the  wound  are 
dried  with  sponges  in  holders,  powdered  iodoform  f  with  boracie  acid 
are  then  (hi.sted  in,  and  dressing.'^  of  dry  8abale)iii)roth  or  iodoform 
gauze,  and  the  limb  put  u\>  eitlier  in  a  back  and  two  side  splints,  or, 
according  to  Mr.  Croft's  directions,  in  plaster-of-Paris.  Of  the  two  I 
prefer  the  former  in  severe  cases  for  the  first  week ;  infrequent  dress- 
ings, wherever  practicable,  are  most  essential. 


*  Bee  the  caae  si  (t.  925. 

t  This  most  vnlnnlile  drug  h  not  siiffirienllr  used  in  these  ca8C«.  I  may  briefly 
mciitiun  three  cases  in  whiih  liiuljs  wert',  I  think,  saved  by  it.  One  was  a  very  severe 
coni|K)ui»I  fmctiire  t>f  the  feitiiir  in  n  man,  aj^ed  forty-nix,  who  fell  twenty-two  feet  on 
to  line  bajii(  cif  the  Tbnniec,  striking  a  stone  b(»ttres.s  as  he  went  down.  I, taw  htm  nlmtit 
nn  hour  after  the  aecidenl.  The  fragments  were  much  displaced  and  overlapping,  the 
lower  one  being  nhn  aplit  vertically,  but  not  an  fur  as  the  knee-joint.  The  endsof  Iwlli 
were  bare,  and  the  vastuK  esteTmiN  nnd  hanislrriigs  were  lacerated,  the  injury  having 
been  made  grcitter  by  the  p-itient  having  been  lifieil  off  the  mud  on  to  which  he  fell 
into  a  bout,  and  then  into  a  cah.  Ellitr  Imvitig  been  given,  theeTtlemal  womid,  through 
whieh  tlie  vastus  externu<«  |yrr>trufled,  wB.t  freely  enliirged,  and  its  rece^sex  well  washed 
out  with  1  in  30  carbolic-acid  i^uhaiim,  as  advised  above.  About  3J  of  iodoform  was 
then  carried  down  right  between  the  fragments  by  means  of  the  finger  and  a  narrow 
spatula,  and  two  large  drainage-tubes  in<<erted.  An  ai<eptic'  reiiiilt  was  secured  from 
the  fiml  imd  maintained  throughout  by  lite  dresser  {Mr.  J.  II,  Lister),  the  man  making 
an  excellent  recovery.  The  second  cane  wa«  that  of  a  compound  commiiiiited  fnuiture 
of  the  leg,  with  wound  of  the  anterior  tibial  arlery  (mentioned  ai  (>  02')),  The  third 
occnrretl  in  a  boy  with  tfimpoiind  sep-iration  of  the  lower  epiphysis  of  llie  tibia,  in 
which  two  inches  of  the  proiruding  diaphysit  were  removed.  The  caw  did  so  well 
after  the  intmduclion  of  iiwliiforni  and  the  other  precnuUonH  already  given,  ihat  the 
firHt  ilresKinga  (dry  Hal-alembroth  gaiixe)  were  not  removed  till  the  eighth  day,  and  the 
lad  re<3orered  with  an  excellent  limb. 
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^^ui.  J  Colli piiattiiim. — My  space  will  only  allow  me  to  enumerate-  thwc. 
Thcy  are  local  and  general.  The  former  include  jirurilus,  vtsidi-i, 
ecchymosis,  supimration,  a-deina,  phlebitis,  pan^rene,  ostitiit,  tvirii'*, 
necrosis,  muscular  sjnisms,  disloeations,  and  implication  of  a  oeijth* 
horiug  joint.  The  general  com[ilications  are  such  as  are  comnionln 
all  injurie.'* — viz.,  traumatic  fever,  delirium,  crysipiela-s,  septica^niui, 
pyiemia,  hectic,  tetanus,  jaundice,  and  retention  of  urine;  in  oldiT 
patients  a  tendency  to  hyjjostatic  congestion  and  broncho-pneuuionia, 
and  finally,  in  a  few  eases,  pulraonary  fut-emholism. 

(iv.  J  Qnc^dinis  of  Arrupulniion. — The  fuLlnwinu  are  anion;2;st  the  c-ondi- 
lions  requiring  primary  amputation  :  (1)  When  a  limb  is  torn  off  by  a 
cannon  ball,  a  portion  of  shell, or  by  machinery.    (2)  When  the  division 
of  the  soft  parts  is  nearly  complete,  except  in  the  case  of  a  clean  cut 
acro88  the  phalanges,  nietacarpus,  or  raetatarsup ;  even  tlie  forcarni 
may  occasionally  be  saved  under  similar  circumstances.     (3)  Whtii 
there  is  mucii  actual  los!»  of  soft  j>art8,  as  when  one  side  of  a  limb  is 
torn  away,  or  the  skin  is  extensively  peeled  off.    (4)  When,  with  or 
witlioul  great  comminution  of  the  bones,  there  is  much  bruising  and 
laceration  of  the  soft  parts,  with  prolrwion  of  muscular  bellieis,  luid 
exten.sive  tearing  up  of  deej>  planes  of  areolar  tis.sue.     (5)  In  8t»ine 
ca.ses  when  the  principal  artery  and  nerves  of  the  limb  arc  bnlh 
divided  ;  thus,  in  the  case  of  the  lower  limb,  primary  amputation  will 
usually  be  rerpiired.     (C)  In  certain  cases  of  severe  luemorrhage,  pri* 
mary  or  secondary.     On  this?  subject  1  must  refer  my  readers  to  tiie' 
remarks  already  made  at  p.  924.     (7)  Some  cases  of  com pi>un<i  frac- 
ture of  large  joints — viz.,  when  one  bone  is  shattered  or  more  th«noriel 
is  broken:  when  there  is  much  laceration  of  the  ligaments ;  when,  in  < 
addition  to  comminution  of  the  bones,  there  is  much  contusion  of  Ui«| 
soft  parts,  especially  if  complicated  with  division  of  an  artery;  when 
the  foreign  body  which  has  caused  the  fracture  remains  in  the  joint, 
or,  projecting  into  it  from  its  bed  in  the  bone,  cannot  easily  be  removed,  | 
or  when  there  is  much  damage  to  the  articular  surfaces.     It  will  be 
undvrst(M>d  that  all  th««e  formaof  injury  are  most  fatal  when  affwling 
the  knco  or  hip;  in  dealing  with  other  joints  much  greater  latitude^ 
may  bo  allowed.  ™ 

Finally,  before  deciding  on  an>]>utation,the  surgeon  must  take  inlu 
considt  ration,  in  addition  to  the  above  pointe  which  concern  the  fr»e>S 
ture  it^^L-lf,  liny  general  information  to  be  gained  about  the  palieDl^ 
himself.    Thus,  the  age,  constitution,  habits,  any  sign  of  vi»cend 
disease,  and  the  appearance  of  the  patient,  are  all  points  of  • 
impnrt4ince  in  coming  to  a  decision  between  amputation  and  an 
to  save  the  limb.    Thus,  to  make  my  meaning  clearer,  thore  are  da 
more  anxious  cases  than  severe  compound  fractures  in  dwellers  in 
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large  towns,  who  are  past  middle  life,  flabbily  fat,  with  dilated  venules 
about  the  cheeks  and  nose,  whose  conjunctiva}  are  slightly  jaundiced, 
the  urine  of  low  specific  gravity  and  perhaps  albuminous.*  The  sur- 
geon must  here  bear  in  mind  that  saving  the  patient's  life  is,  after  all, 
of  more  importance  than  the  preservation  of  his  limb. 

In  performing  amputation  in  these  cases  of  compound  fracture  it  is 
always  to  be  remembered  that  the  injury  is  not  so  localized  as  would 
appear  from  the  surface ;  thus,  in  compound  fracture  of  the  leg  there 
is  often  extfinsive  loosening  of  the  skin  from  the  deep  fascia,  and 
extravasation  of  blood  into  the  deep  planes  of  connective  tissue  for 
some  distance  above,  the  knee  joint  being  perhaps  full  of  blood,  and 
its  cartilages  bruised.  In  such  cases  if  amputation  be  performed  just 
above  the  injury,  sloughing  and  separation  of  the  flaps  will  inevitably 
follow.  On  the  other  hand,  in  cases  of  severe  compound  fracture  of 
the  thigh,  where  amputsition  is  required  high  up,  it  will  be  found 
better  practice  to  amputate,  in  part  at  least,  through  injured  tissues.f 

If,  in  addition  to  the  fracture,  there  are  serious  injuries  to  other 
organs,  immediate  amputation  is  useless  or  injurious.  The  only 
chance  of  recovery  here  is  afforded  by  secondary  amputation,  after  the 
early  dangers  are  past. 

Secondary  amputation  may  be  required  for  profuse  suppuration 
with  hectic,  for  gangrene,  or  uncontrollable  hcemorrhage.  The  decision 
must  here  be  made  according  to  the  needs  of  each  case.  The  surgeon 
must,  if  possible,  wait  till  the  traumatic  fever  and  constitutional  dis- 
turbance are  subsiding,  till  the  temperature  has  begun  to  fall,  and  till 
all  redness,  erysipelas,  and  sloughing  have  ceased.  On  the  other  hand, 
if  the  operation  be  deferred  till  the  powers  of  the  patient  are  running 
down  from  profuse  suppuration  and  hectic,  and  till  confirmed  asthenia 
has  set  in,  the  period  of  performing  it  will,  very  probably,  have  passed 
away. 

At  a  still  later  period  the  operation  may  be  desired  by  the  patient 
if,  in  consequence  of  non-union,  incurable  deformity,  or  tedious  bone 
disease,  the  limb  has  become  an  incumbrance  to  him.  Some  of  these 
conditions  may,  of  course,  be  treated  by  resection,  osteotomy,  etc. 


*  Note  will  also  be  taken  of  the  occnpatton,  as  in  brewers,  draymen,  and  commer- 
cial travellers. 

t  Thus,  in  the  case  of  a  yonng  railway  porter,  whose  thigh  was  smashed  by  a  railway 
accident  at  Epsom,  I  performed  amputation  at  the  level  of  the  lesser  trochanter,  in 
preference  to  the  hip-joint.  The  damaged  flaps  sloughed,  as  I  expected,  but  the 
patient  made  a  good  recovery,  after  the  removal  of  some  dead  bone.  The  precautions 
already  given  against  shock  (p.  848)  will,  of  course,  be  taken  in  these  cases. 
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OPERATIONS  ON  THE  FOOT. 

LIGATURE  OF  THE  DORSAUS  PEDIS.-SYME'S  AM- 
PUTATION.-ROUX'S  AMPUTATION. -PIROGOFF'S 
AMPUTATION.  —  SUB-ASTRAGALOED  AMPUTA- 
TION.-EXCISION  OF  THE  ANKLE. -EXCISION  OF 
BONES  AND  JOINTS  OF  THE  TARSUS.— EXCIS- 
ION OF  ASTRAGALUS.-EXGISION  OF  OS  CALCIS. 
-MORE  COMPLETE  TARSECTOMY  FOR  CARIES.- 
REMOVAL  OF  WEDGE  OF  BONE  FOR  TALIPES. 
-CHOPART'S  AMPUTATION. -AMPUTATION  AT 
METATARSO  -  PHALANGEAL  JOINT.  —  AMPUTA- 
TION OF  THE  TOES. 

LIGATURE  OF  THE  DORSALIS  PEDIS  (Fig.  181), 

Indications. — Very  rare.  (1)  Wounds.  (2)  Together  with  the 
posterior  tibial  in  the  lower  third,  for  h>emorrhage  from  punctured 
wounds  of  the  sole  resisting  other  treatment.  Vi)  For  some  vascular 
tumors  of  the  foot. 

Line. — From  the  centre  of  the  ankle-joint  to  the  upper  part  of  the 
first  interosseous  space. 

(hnoE. — The  above  line  and  the  adjacent  tendons  of  the  great  aad 
second  toe. 


1 


In  Front. 

Skin,  fasei«?;  branches  of  saphcnjp  veins,  and  of 
musculo-cutaneous  and  iiuterior  tibial  nerves. 

A  special  deep  fascia  continuous  with  the  sheaths 
of  the  adjacent  tendons. 

Extensor  brevis  (innermost  tendon). 


Outside. 
Vein. 

Anterior  tibial  nerve. 
Extensor  longxis  digitorum, 

Donalis  podts  artery. 


IN9IOE. 

Vein. 

Extensor  longUB  poll 


Behind. 

Astragalus;  scaphoid;  internal  cuneiform. 

Operation  (Fig.  181).— The  foot  being  clean8e<l,  an  incisioQ  o! 
IJ  inch  long  ia  made  in  the  line  of  the  artery,  in  the  lower  part 
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course,  commencing  about  li  inch  bolow  the  ankle-joint.    Skin  and 

fasciee  being  cut  through,  and  any  superficial  veins  tied  with  chromic 

gut  or  drawn  a!«ide,  one  of  tlie  long  extensors  is  found  (ilij  tJheath  is 

^not  to  be  opened),  and  the  strong  fascia  given  off  from  them  opened. 

^klf  the  extensor  brevis  cross  the  arte-ry  at  this  spot  it  must  be  drawn 

^ftuudc-    The  ligature  should  be  passed  from  without  inwards. 

W  SYME'S  AMPUTATION  (Figs.  182, 185, 189;. 

An  ampuliition  at  the  ankle-joint  by  a  heel-fiap,  with  removal  of 
the  ninllt'uli. 

Operation. — Iliemorrhajrc  being  controlled,  any  sinuses  present 
scraped  out,  the  foot  bandaged,*  and  lield  at  right  angles  to  the  leg, 


Fio.  ISl. 


Flo  182. 


The  dflisalii  pedSt  {tm  much 
of  the  artery  In  showu  oltan)  Is 
seen  Ivlnic  Iwlwetn  tlie  extensor 
longUA  [mjIHcU  Hiid  dlgitoruin, 
■nd  croned  bjr  the  liinormust 
tendon  of  the  «hort  exteiisnr. 


The  iiarts  In  a  Syme's  Ata- 
pulation  l)ercirc  the  hwl-Hnp 
U  udjusted  (left  aide),  Tho 
boncH  lire  shown  Hbovc  with 
the  extensor  t«Ddotui  and  lh« 
aiitcrtor  tibia!  vewets,  and, 
below,  the  tendivAPhilll*.  On 
the  Inner  side  tliu  Qexur  ten- 
don!! an<l  ilie  plantar  arterlo* 
are  shown  out ;  on  th«  outer 
Kidc,  the  pcrunicL.  This  Fig. 
libuuld  be  contrasted  with  Klg. 
187. 


the  surgeon,  standing  a  little  to  the  right,  but  so  as  easily  to  face  the 
sole,  makes,  with  a  short,  strong  knife,  an  incision  (in  the  case  of  the 
left  foot)  from  the  tip  of  the  external  malleolus  to  a  point  }  inch 

*  So  a8  to  g'we  a  gri(>,  and  nUn  to  prevent  tli«  iiiwistanl's  hands  frurn   l)«ing  neptic 
when  he  holtls  the  stump  ■  Utile  later. 
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below*  the  internal  one,  this  incision  not  going  straight  across  llif 
sole  as  in  F'irogotT's  amputation,  but  pointing  a  little  haekwards  to- 
wards the  heel.t  The  horns  of  this  incision  are  then  joinotl  by  one 
passing  straight  across  the  joint,J  and  severing  everything  at  once 
<lowu  to  the  ankle-joint.  The  foot  being  now  strongly  bont  dowD- 
wards,  the  lateral  liganu-nts  are  severed,  and  the  joint  thus  fulty 
opened.  The  foot  being  slightly  twisted  from  side  to  side,  the  soft 
parts  on  either  side  are  carefully  <Iivided,  especial  precautions  being 
Uiken  on  the  inner  side  to  cut  the  posterior  tibial  artery  us  long  as 
pos-sible  (to  ensure  getting  below  the  internal  calcanean)  an<!  not 
to  prick  it  afterwards. 

Tlie  foot  being  iritill  more  depressed,  the  upper  non-articuLir  r^urt.nco 
of  the  OS  calcis  comes  into  reach,  and  then  the  tendo-Achillis.  Thii 
is  severed,  and  the  heel-iiap  next  dissected  oCf  the  os  calcis  from  above 
downwards,  especial  care  being  taken  to  cut  this  flap  99  thick  as  ]H)e« 
sible,  not  to  score  or  puncture  it,  but  rather  to  peel  it  off  the  bone  with 
the  left  thumb-nail  kept  in  front  of  the  knife,  aided  by  toucbea  of 
this.§ 

The  foot  having  been  removed,  the  soft  parts  are  carefully  cleared  off 
the  malleoli,  and  a  slice  of  the  tibia  sufficiently  thick  to  include  ihftse 
prominences  removed.  The  slice  should  in  any  case,  t-o  avoid  shortto* 
ing,  be  the  thinnest  possible.  Prof.  Macleod||  hna  reoommendwl  tO' 
remove  only  the  malleoli,  leaving  the  cartilage  on  the  under  surface 
of  the  tibia.  I  have  folluwed  his  advice  in  my  last  two  cases — one  a 
private  patient  of  sixty-three;  here  I  had  not  the  carrying  out  of  the 
after-treatment,  and  the  cartihige  exfoliated.  The  other  was  a  much 
younger  patient,  who,  in  addition  to  the  disease  of  the  tarsus,  bad 
active  secondary  syphilis ;  in  spite  of  pulpy  sinuses  which  required 


*  The  directions  usually  given  are  logo  behind  this  poial  aa  well  us  below  it,  imt 

by  following  the  nbo%-e  course  the  [KMerior  tiliial  m  more  Hkely  to  escape  socitoii  be- 
fore it8  lime,  and  the  thip  will  be  found  sntficientlr  symmetrical. 

f  If  the  fcHit  ifi  ismiill,  iind  ittill  more  if  the  parts  on  the  dor»iim  are  dan)«(;ed,  the 
plaiitar  ini-lxioD  should  run  Ntraighl  ftcrotw.  On  the  other  litiml,  ihe  nirtrv  prominent 
the  heel,  thi<  more  shouy  (he  tlnp  point  backwurds.  Thi;*  will  fneiliCAie  titmin|$  the 
flap  over  the  heel. 

J  Or  with  H  very  slight  wmvexity.  If  aoylhing  of  a  flnp  is  made  here,  llieop«r»tor 
is  liable  to  gel  away  from  the  joint  and  cut  into  the  neck  of  the  Ji!*tni?itlii8.  MoreoTor, 
the  part*  are  not  well  noitrished,  especially  if  sinus-riddled  or  undermined. 

{  If,  in  a  young  subject,  the  epiphynis  comes  nwKV  in  the  heel-fli\|»,  it  mar  r«inaiti 
there  if  the  parts  are  healthy.  The  same  course  may  be  followe<1  with  the  perimtiemu, 
if  it  is  found  loose  and  jjeels  easily  away.  Mr.  Johnson  Smith,  when  amintUtini^botJi 
feet  for  friMt-bite,  left  the  |>eri(iHieimi  on  one  side,  (.hi  the  other  no  ntiempt  wa*  aiaii* 
10  save  il.  The  first  slump  was  much  larger  than  the  other,  har\ler,  and  more  rounded; 
more  liketlmt  of  a  Pirogoffa  amputation. 

II  Bra.  Mild.  Jonrn.,  1869,  vol.  ii.  p.  239. 
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repeated  scraping  out  (Fig,  185),  no  exfoliation  took  place.  If  the 
stump  can  be  kept  aseptic,  Prof.  Macleod's  advice  seems  to  me  well 
worth  a  further  trial,  as  it  oiitiiils  lesa  shortening  of  the  limb  and  does 
away  with  the  risk  of  septic  idilel»itis,  w!neh  uiay  be  brought  aljuut 
by  opening  the  caneclluus  tissue.  If,  on  the  other  hand,  the  lower 
end  of  tlie  tibia  is  diseased,  it  must  be  removed  and  tlie  gawn  surface 
gouged  or  treated  with  a  sharp  spoon.     If  the  cartilage  is  only  slightly 

Fio.  183. 


Rous's  amputaUon  at  the  ankle-joint  by  nn  Internal  tiap.    IS^low  Is  shown  a  Toot 
upon  which  the  operntlun  htm  b«en  iierfonued,    (Smith  and  Walsham.) 

diseased,  it  may  be  sliced  off  with  the  knife,  and  here  and  there 
treated  with  a  gouge. 

Tendons  are  now  cut  short,  sinuses  laid  open  or  thoroughly  acrjiped 
out,  and  the  vcssnels  secured.  Free  oozing  is  often  present  in  chronic 
pulpy  cases,  or  where  the  periosteum  has  been  left  in  the  heel-Hap. 
It  is  best  treated  by  firm  pressure  with  dry  dressings,  and  elevation 
of  the  stump.  Drainage  being  provided,  the  sutures  are  inserted  ; 
where  many  sinuses  have  been  present  idong*  the  line  of  the  incision, 
it  ia  no  good  uniting  the  wound  too  closely. 

*  Sinu.«pB  which  liave  been  Bcrapetl  out  will  give  good  drainage  if  enlaiTBted  If  any 
puncture  has  been  made  in  the  heel-flnp,  it  should  be  utilized  for  the  same  purpose. 
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Booz'b  Modification  of  Syine'e  Ampui&tioix.— In  ewi 
where  a  eatisfnctory  heel-Bap  cannot  be  obtained,  an  efficieBt  tiAaii- 
lute  can  be  pot  by  a  large  internal  flap. 

The  incision  is  commenced  at  the  apex  of  the  oater  mmOMloBflrf 
carriefl  half  across  the  front  of  the  ankle-joint,  from  whence  Kiboidd 
run  inwards  in  an  oblique  direction  over  the  astragalo  soplMid 
joint,  then  pass,  io  a  curved  manner,  downwards  and  backwirdi  M 
the  niiddli*  line  of  the  sole  of  tlie  foot,  and,  run:  Ne  Bate 

Btirfacf  of  the  lice],  must  ascend  the  posterior  as;  _.  :.drt.»nl' 

FiQ.  184. 


ftOTix'i  lunpuution.    The  Inciiions  iibown  from  ibu  uuttr  and  Uie  loner  iMe 

(SUmaon.) 

terminate  at  the  outer  malleolus,  where  it  commenced.  The  ankle- j 
joint  should  be  opened  at  its  npper  and  outer  part,  the  <■  ■'  -  -^Ifdl 

from  its  connections,  the  malleoli  and  a  slice  from  the  :■  -  sur- 

face of  the  tibia  removed,  .and  the  operation  will  be  complete.  Thfj 
shape  of  the  t\a]>  will  be  gathered  from  the  appearance  of  a  footj 
operated  upon  (Pit?.  183). 

Causes  of  Failure  after  Syme  s  Amputation. — (1)  Sloughing] 

of  the  heel-Ha[>.  Tliis  is  nearly  always  due  to  faulty  operating, 
scoring  or  *'  button-holing  "  the  flap,  or  to  dividing  the  posterior  til 
high  up.* 

(2)  Persistence  of  sinuses  and  pulpy  discjise.    If,  in  spite  of  rey 
scraping  out  (Fig.  185)  with  the  aid  of  anff«thetics,  this  conditiott| 

Wlicre  «  diamsed  foot  ban  been  long  oo  a  book  splint,  the  skin  uver  the  tcodo-ArfciHii 
iiiny  be  so  thinned  that  it  is  advisable  to  make  a  coonter-punctare  here  and  iiwil*^ 
tube. 

*  ir  possible,  the  cut  ends  of  the  two  plantar  arteries  6hi>uld  alwajrsbc 
not  the  single  mouth  of  the  posterior  tibial.     In  (he  former  csm  the  anritea*!  is  < 
that  the  main  vessel  is  divided  below  the  internal  caJcaoeaa  bnoch. 
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frtcurs  inveterately  and  spreads  along  the  sheaths,  the  limb  must  he 
amput-ated  higher  up.  This  will,  however,  be  rarely  called  for  with 
perseverance  on  the  part  of  the  patient  and  surgeon,  and  a  determi- 
nation on  the  part  of  tlie  latter  to  treat  this  condition  ae  a  kind  of 
njalifrnunt  ilisease.  If  one  or  two  sinust-g  remain,  and  look  likely  to 
persist,  scraping  out  should  be  resorted  to  at  once. 

I     (3)  Recurrence  of  caries  in  the  tibia. 

PtROGOFF  S  AMPUTATION  (Figs.  186, 187,  188, 189). 

An  amputation  at  the  ankle-joint,  in  which  the  posterior  part  of  the 
OS  calcit*  is  retained  and  united  to  the  sawn  surface  of  the  tibia. 

Question  of  the  Value  of  this  Operation  especially  as  com- 
pared with  Syme's  Amputation.— Z>wa(irantoj/e«.'   These  have 


KiQ.  185. 


Fio.  186. 


Fin.  185.— A  Syme's  Rtump  soundljr  hcolcd  after  scraping  mit  of  sinuses  had  been  resorl«d  to. 
The  pktJent  was  «eiu  iii  mc  by  Pr.  Truer,  of  Romfurtl,  and  hml  ncttve  Mcondiiry  cypbilk  •• 
weU  M  cxtenAive  caries  of  tbe  tiiniu. 

been  put  prominently  forward  by  Scotch  surgeons.  1.  The  amputa- 
tion is  not  suited  for  cases  of  disease,  except  of  distinctly  traumatic 
origin  in  younji;  healthy  subjects.  2,  Occasionally  the  sawn  os  calcis 
fails  to  unite,  causing  either  a  kind  of  movable  joint  or  necroinis.  3. 
It  is  said  hy  some  that  the  stump  is  more  difficult  to  fit  with  an  arti- 
ficial foot.*  The  first  two  objections  are  undoubted,  but  1  think  that 
they  are  quite  outweighed  by  the  Adrantac/es :  1.  No  dissection  of  the 

*  Prof.  Mncle»>d  ihiDkB  tlinl  I  he  presence  of  the  heel  w  here  "  a  great  ilrawback,  and 
thnt  (he  Ij.nok  of  (he  heel,  not  the  (irm  plantar  pnci,  is  what  comes  in  contact  with  the 
groimd." 
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heel-flap  is  neerled.  2.  The  blood-supply  is  le^a  interfered  witli.  3. 
The  stump  is  firmer  and  more  solid.  4.  The  stump  is  longer  by  1  or 
11  inch,  often  more.*  5.  The  stump  does  not  po  on  \vasting,afi  is  ihf 
case  after  a  Syme's  amputation.f  6.  Dr.  Hcwson  (Amer.  Joum.  Med. 
Sci.,  1864,  pp.  121, 120)  hu.s  pointed  out  that,  in  n  riroyoff,  the  origin 
Jind  insertion  of  the  gastrocnemius  being  both  intact,  the  conibiiiHl 
movements  of  the  knee  and  ankle  are  preserved,  as  in  running,  etc. 

Operation. — The  position  of  the  patient's  foot  and  the  surgKui 
being  as  at  p.  939,  an  int'iai<in  is  made,  ytraiglit  across  the  sole,  fniiii 
the  tip  of  the  external  malleolus  to  a  point  i  inch  below  the  inten»»l 
one.J  This  incision  goes  right  down  to  the  bone.  It?  boms  arc  tbdi 
joined  by  a  transverse  cut  across  the  front  of  the  ankle.  The  lateral 
ligaments  are  now  severed,  care  being  taken  to  cut  inside  the  malleoli 
and  to  divide  the  posterior  tibial  artery  as  long  as  possible — i.^.,  below 


Fui.  187. 


Fi(>.  ISS. 


"  .^^. 


Fig.  X88.— PlmgolTg  iiinputMlion  ns  nirnhfled  by  Dr.  E.  Watson.    (SlnUli  iMid  W  •Jkham.h 


it«  origin  into  the  two  plantar — and  not  to  prick  it  after  it  is  dividf 
With  a  few  touches  of  the  knife  at  either  side  of  the  astragalus,  aidi-dj 
by  twisting  of  the  foot  from  side  to  side  and  forcible  bending  of  it 
downwards,  the  non-articular  part  of  the  upper  surface  of  the  03  caloia-l 
comes  into  view  (Fig.  186).    A  groove  is  now  cut  tiirough  the  fattrj 
tissue  and  tlie  periosteuna,  and  the  saw  applied  just  in  front  u(  \!t\t 


*  Dr.  IlewKon  {loc  tn/'m  eit.)  gives  the  Khoitening  a.hvr  k  Pirogofl*  ■«  Uvm  I  to! 
inL'lieM;  ttinl  nl'ter  r  Svrae  as  2A  tu  3  inches, 

t  The  continiiancf  of  {]\h  wasting  is  Hhuwn  by  (lie  hoKpiial  polient  being  for  ' 
time  obligwJ  lo  Ktuflf  the  socket  of  his  elf  phnnt-boot  with  11  sock.     Il  In  not  intend* 
by  ihiii  trultpreciftte  the  vuiiie  of  ti  Syine'H  Kttirtip.     Ever*  nnrjteon  knnw$  how  mar 
gcxxt,  life-long  work  the  hrel-flap  is  capable  of  however  mnch  it  shrinks,  bs  loqg  Mil 
hsii  healed. 

%  I.e.,  not  pointing  bnckwards. 
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tendo-Achillis,  obliquely  downwards  and  forwards,  care  being  taken 
to  bring  it  out  through  the  incision  in  the  heel.  The  foot  being 
removed,  the  soft  parts  around  the  bones  of  the  leg  are  carefully 
cleared  to  a  level  just  above  the  tibial  articular  surface  and  the 
malleoli.  The  saw  is  next  applied  in  the  reverse  direction  to  that 
just  given — viz.,  from  below  upwards  and  backwards,  and  slightly 
obliquely. 

The  vessels,  the  tibials,  anterior  peroneal,  and  perhaps  one  or  both 
malleolars,  having  been  secured,  the  tendons  cut  square,  the  bony  sur- 
faces are  jilaced  in  contact,  and,  if  needful,  drilled  with  a  clean  bradawl 
and  united  with  wire  or  stout  chromic  gut.* 

If  it  is  found  advisable  to  convert  the  Pirogoff  into  a  Syrae,  all  that 
is  needed  is  to  divide  the  tendo-Achillis  and  to  dissect  out  the  part  of 
the  08  calcis,  keeping  the  knife  close  to  the  bone. 

Modifications  of  Pirogoff's  Amputation.— One  of  the  chief  of 
these  is  that  introduced  by  Dr.  E.  Watson  {Lancet,  1859,  vol.  i,  p. 
677).  He  claims — (1)  That  it  is  shorter  and  easier,  the  trouble  of 
disarticulation  being  avoided.  (2)  That  it  is  less  likely  to  damage 
the  posterior  tibial  artery.  (3)  That  it  does  away  with  one  of  the 
chief  diflSculties  in  a  PirogofTs  amputation  for  injury — viz.,  the  want 
of  purchase  over  the  smashed  parts  while  the  os  calcis  is  being  sawn 
through. 

Operation. — The  operator,  standing  as  before,  having  cut  across 
the  sole  from  the  tip  of  one  malleolus  to  the  corresponding  point  (p. 
939)  down  to  the  bone,  introduces  a  small  Butcher's  saw,  or  one  with 
a  narrow  blade,  into  this  wound,  and  saws  off  the  posterior  part  of  the 
OS  calcis  by  carrying  his  section  upwards  and  backwards.  This  and 
the  heel  being  now  retracted  by  an  assistant,  the  surgeon,  resuming 
his  knife,  cuts  upwards  behind  the  ankle-joint  between  the  sawn 
bones.  The  ends  of  the  first  incision  are  now  joined  by  one  passing 
between  them,  the  skin  being  pulled  up  a  little  and  the  tendons  and 
vessels  severed  down  to  the  tibia  and  fibula  just  above  the  ankle-joint. 
Lastly,  these  bones  are  sawn  through  in  a  slanting  manner  by  direct- 
ing the  saw  from  before  backwards  and  downwards.f  While  the  bones 
of  the  leg  are  being  sawn  the  heel-flap  should  be  held  well  up  against 
the  back  of  the  leg  to  keep  it  out  of  the  way. 


*  If  the  patient  is  young  and  healthy,  this  step  is  not  abrolutelj  needful.  I  would 
recommend  it  in  other  cases.  Thus  I  have  made  use  of  it  in  a  Pirogoff's  amputation 
for  inveterate  infantile  paralysis,  with  excellent  results.  If  wire  be  used,  it  must  be 
left  long.     A  little  ether  will  probably  be  needed  when  the  wire  is  removed. 

t  It  will  be  noticed  that  the  direction  of  the  bone  section  above  given  by  Mr.  Watson 
ia  contrary  to  that  osually  taught. 

60 
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SUB-ASTRAQALOID  AMPUTATION  (Fig.  189). 

This  ainiiutation,  very  rarely  practiced  in  England,  has,  I  belicre, 
largely  replaced  that  of  Chopart  in  France.  The  follnwin  '  :i(i<.mit  i^ 
taken  from  Dr.  Stimson  :* 

"  Till,'  truidcs  to  this  operation  are  tl»e  tip  of  the  cilcrn.il  lu.illt  uliifi 
and  tlic  head  of  the  astragalus.  The  joint  must  be  entered  from  ill 
front  on  the  fibular  side,  and  the  strong  interosseous  ligament  Trhich 
forms  the  key  tn  the  articulation  must  be  divided,  step  by  step,  from 
before  backwiirds  and  inwards.  The  posterior  tibial  vessels  must  be 
carefully  avoided. 

''  Bepinning  at  the  outer  side  of  the  heel  nearly  1  inch  below  the  tip 
of  the  external  malleolus,  an  incision  extending  tlirough  to  the  bone 
is  carried  straight  forward  to  the  base  of  the  fifth  metatarsal  bone, 

Fio.  189. 


1.  Tii«  Inclaloiw  In  Pirugoir  i^  umptiiHiloTi.    Tliu  dotied  Hoe  ahowB  tb«  directum  of  tbo  (itaaitt 
Incision  in  that  of  Syine.    2.  Th«  IncUiuna  Id  lub-astnigsloid ;  itnd  S.Tbow  iu  Cbi>p*n'*  fttt|4- 

titilon. 

thence  curving  forwards  across  the  dorsum  of  the  foot  to  tl»c  bnsc  aCj 
the  first  nietatjirsal,  thence  obliquely  backwards  and  outwards  acr(»*i| 
the  sole  of  the  foot  and  around  its  outt-r  border,  rejoiuing  the  first! 
horizontal  part  of  the  incision  at  tlie  calcaneo-cubuid  joint.  Tlic 
parts  must  be  separated  from  the  outer  surface  of  the  calcanfum  oivi' 
cuboid  with  division  of  the  peroneal  tendons,  the  doraal  flap  di 

*  Man, of  Oper.  Surg^  p.  llS. 
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back  to  the  head  of  the  astragalus,  and  on  the  inner  side  beyond  the 
tubercle  of  the  scaphoid,  thus  dividing  the  tendon  of  the  tibialis  anticus 
and  the  anterior  portion  of  the  internal  laternal  ligament.  The  inter- 
osseous ligament  can  then  be  easily  reached  by  depressing  the  toes, 
passing  the  knife  between  the  astragalus  and  scaphoid,  and  cutting 
backwards  and  inwards  along  the  under  surface  of  the  former.  The 
soft  parts  on  the  inner  side  are  then  separated  from  the  calcaneum, 
injury  to  the  vessels  being  avoided  by  keeping  close  to  the  bone 
between  it  and  the  tendons  of  the  flexor  communis,  the  foot  depressed, 
and  the  tendo-Achillis  divided.  This  last  is  a  very  difficult  part  of 
the  operation,  and  great  care  must  be  taken  to  keep  the  edge  of  the 
knife  close  to  the  bone  so  as  not  to  cut  through  the  skin.  The  poste- 
rior tibial  nerve  should  be  dissected  out  and  cut  off  as  high  as  possible, 
80  that  it  shall  not  be  pressed  upon  in  the  stump." 

EXCISION  OP  ANKLE. 

This  operation  is  one  of  very  disputed  value,  and  thus  rarely  per- 
formed. Objections:  (1)  Disease  here  is  often  associated  with  disease 
of  the  tarsus.  (2)  Even  if  the  wound  heals,  the  foot  left  is  often  of 
little  use.  (3)  Syme's  amputation  affords  not  only  a  radical  cure,  but 
a  most  excellent  stump.  This  may  be  imperilled  by  a  previous  exci- 
sion of  the  joint. 

Indications. — These,  which  are  very  few,  must  be  considered 
separately,  according  as  they  fall  under  the  head  of  A.  Dinense,  B. 
Injury. 

A.  Disease. — (1)  The  patient  must  be  young  and  healthy,  with  no 
evidence  of  other  strumous  disease,  or  of  phthisis  or  syphilis.  (2)  The 
disease  should  be  of  traumatic  origin — e.g.,  following  a  sprain — and 
(3)  limited  to  the  bones  which  form  the  joint,  the  whole  astragalus 
being  taken  away  if  needful.  To  another  class  of  cases  in  which  this 
operation  has  been  too  often  performed — viz.,  where  the  patient's 
health  is  reduced  by  discharge,  pain,  hospiUil  air,  etc.,  where  other 
tarsal  bones  are  involved — this  excision  is  not  applicable ;  it  is  here 
much  severer  than  amputation,  and  leaves  the  patient  most  liable  to 
recurrence.* 

*  In  Mr.  Holmes's  words  {SyiU.  of  iiurg.,  vol.  iii.  p.  766),  in  the  first  class  of  cases 
"the  inflammatory  softening  or  suppuration  does  not  usually  extend  far  from  the 
neighborhood  of  the  joint  originally  implicated,  and,  after  the  removal  of  the  diseased 
bone,  the  parts  take  on  a  healthy  action  and  become  rapidly  consolidated.  In  strumous 
disease,  on  the  other  hand,  inflammatory  softening,  if  not  diflfused  suppuration,  often 
exists  in  the  tarsal  bones  or  bones  of  the  leg  in  parts  not  exposed  to  view  in  the  opera- 
tion; and,  in  patients  laboring  under  general  constitutional  aflections,  the  parts 
operated  on,  instead  of  consolidating,  usually  soften,  and  after  a  long  and  exhaustive 
sappuration  the  bones  are  found  carious,  leaving  no  resource  except  amputation,  and 
that  sometimes  onder  unfavorable  circumstances." 
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The  chief  points  in  excision  of  the  ankle-joint  which  have  beeo 
raised  as  objections  to  the  o[)t'ratiou  are:  (1)  The  difficulty  of  free  ex- 
posure of  the  parts  to  be  dealt  witli ;  ('2)  The  frequency  with  which 
other  bones  are  diseased.    Thus,  Mr.  F.  Jordan*  strongly  objected  U> 
the  operation  on  the  ground   that  the  astragalus  is  not  a  long  bciDc 
with  an  ei)iphysi8  in  which  the  chief  disease  may  lie,  but  a  short  bone 
consisting  of  a  mass  of  cancellous  tissue  throughout  which  the  diseaw 
is  more  or  less  diffused.    Tliis  objection  may  be  answered  by  the  fact ! 
that  if  tlie  disease  in  the  astragalus  is  found  not  to  be  limited  to  tlie 
upjM-r  articular  surface,  it  will  in  no  way  interfere  with  the  resultB  if] 
the  whole  bone  is  removed.f   And  this  fact  will  meet  another  objetrli»n 
to  excision  of  the  astragalus  made  by  Prof.  8yrae — Wz. ,  that  the  fn*- 
quency  with  which  disease  of  the  astragalus  originates  on  the  undrr" 
surface  of  this  bone  (i.e.,  between  it  and  the  os  ealcipt)  ciills  rather  fori 
amputjition  than  excision.   (3)  The  difficulties  of  securing  afterwanl* 
a  splint  whicli  will  combine  the  three  following  essentials,  vix.,  (a>| 
Sufficient  rest ;  ib)  Sufficient  exposure  for  needful  change  of  drwir 
ings;  (r)  The  possibility  of  antiseptic  treatment. 

B.  Injury.— In  u  young,  healthy  patient,  where  the  vessels  W)d, 
nerves  are  mainly  intact,  where  the  miscfiief  is  limited  to  the  ends  of  the  I 
bones,  an  attempt  to  save  the  limb  by  excision,  partial  or  complete, i*| 
abundantly  justified.  The  steps  given  at  p.  9*^4  for  the  antiseptic 
treatment  of  compound  fractures  .should  be  carefully  attendt.*d  to,  a»j 
to  the  preservation  of  periosteum,  the  due  providing  of  draiiwige,  etc., 
As  to  gunshot  injuries,  Dr.  Otis§  thought  that  "  the  substitution 
excision  of  the  ankle-joint  for  amputntiou  effected  no  saviug  of  Ufev"! 
formal  excisions  being  rarely  successful. 

Operation.— This  may  be  either  by  two  lateral  incisiotM,  or  b]r  a] 
transverse  one,  dividing  the  extensor  tendons,  which  are  suttuedi 
afterwards. 

Excision  by  Lateral  Incisions. — An  Ksmarch's  bandage  Ijeingl 
applied  above,  and  the  parts  rendered  evascuiar  as  well,  the  foot  ii] 

*  Ltmcrl,  18fi7,  vol.  i.  |1.  729. 

t  Mr.  IIolinoR,  wliotie  experience  of  thin  operation  Is  h  largeone,  nilv'we*  ( BriL  Jlti 
Joum^  187N,  veil.  ii.  p.  876)  that  the  whole  of  «lie  astrngnliiK should  alwMVM  be  r«n<ivi 
for  ihew  retiHonii — (1  I  Ak  it  i.s  i>flcn  eoftj-ned  t<>  n  conHidernMe  depth,  ri>ere  reiiiuVAl  i 
its  Bfticiilar  snrfnce  will  often  leave  disease  Itehind;  (2)  in  pntienta  low  in  boaltlt, ' 
of  Blrumoiis  constimiion,  ihe  ^'iolenee  done  hy  the  saw  amy  pn«ve  I  he  «tArtin^'|a)ta 
of  renewed  caries;  (3)  the  bones*  of  the  leg  unite  quite  as  Grmty  to  the  expoed  i 
laginoiM  surface*  of  the  o«  ealcis  ami  M".iplioid  as  they  do  to  the  «awn  •nrfncc  *»f 
astmgiUus;  (4)  the  Hhortening  is  not  Apprecinbly  increased ;  [!>)  the  iliffictitty  of 
operation  m  lessened  (p.  949). 

X  InBtances  of  extensive  removal  of  the  bones  of  the  tarsus  are  given  at  pn. ' 
955,  P.56 

{  Med.  and  Surg  Hist,  of  the  War  cf  the  RAtUvm,  pt  iii.  |>.  610. 
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laid  upon  its  inner  side  firmly  supported  on  a  sand-bag.  An  incision 
is  made,  along  the  lower  2}  inches  of  the  posterior  border  of  the  fibula, 
and  then,  when  it  has  reached  the  tip  of  the  malleolus,  it  is  carried 
downwards  and  forwards  at  an  angle  to  within  an  inch  of  the  base  of 
the  fifth  metatarsal  bone.  A  slight  flap  is  now  sufficiently  dissected 
.  forwards  to  expose  the  bone  and  to  clear  the  peronei ;  these  being 
drawn  aside,  the  bone  is  divided  with  a  narrow  saw  or  cutting-forceps 
about  2  inches  above  the  malleolus,  and  removed  after  division  of  the 
external  lateral  ligament.  This  wound  is  now  covered  with  carbolized 
lint  and  the  foot  turned  over,  and  a  similar  angular  incision  made 
along  the  lower  2  inches  of  the  inner  margin  of  the  tibia,  and  then 
forwards  and  downwards  as  far  as  the  projection  of  the  internal 
cuneiform  bone.*  A  flap  being  dissected  slightly  inwards,  the  tendons 
of  the  tibialis  and  flexors  are  exposed  and  retracted,!  the  knife  being 
kept  close  to  the  bone  so  as  to  avoid  the  posterior  tibial  vessels. 

The  internal  lateral  ligament  is  now  cut  through  close  to  the  tibia, 
and  on  displacing  the  foot  outwards  the  tibia  and  astragalus  present 
in  part  at  the  inner  wound.  A  metacarpal  saw  being  next  passed  from 
the  inner  to  the  outer  wound,  the  lower  end  of  the  tibia  is  sawn  off 
sufficiently  high  up  to  secure  a  healthy  section  of  bone  and  no  more. 
The  astragalus  is  next  treated  similarly ,J  all  the  articular  cartilage 
being  removed.  Any  soft  patches  of  bone  are  next  gouged,  and  pulpy 
material  snipped  away  from  the  synovial  sheaths  of  the  tendons,  etc. 
All  sinuses  are  next  scraped  out  or  laid  open.  The  only  vessels  which 
will  require  tying  are  some  branches  of  the  peroneal  and  the  malle- 
olar, none  of  any  importance  being  divided.  Very  few,  if  any,  sutures 
should  be  used,  so  as  to  allow  of  very  free  drainage. 

EiZCiBion  by  Transverse  Incision.— The  parts  being  rendered 
avascular,  an  incision  is  made  transversely  across  the  front  of  the 
ankle-joint  from  the  tip  of  one  malleolus  to  the  other.  The  extensor 
tendons  being  divided,  the  anterior  and  lateral  ligaments  severed,  the 
end  of  the  tibia  is  exposed,  a  way  cleared  for  the  saw  just  above  the 
malleoli,  and  a  slice  removed.  The  upper  articular  surface  of  the 
astragalus  is  then  treated  in  the  same  way,  the  peroneal  and  flexor 


*  The  lower  extremities  of  these  incisionH  need  not  go  down  to  the  bones. 

t  Unless  these  tendons  are  sufficiently  freed, from  their  connection  with  the  lower 
end  of  the  tibia,  difficulty  will  be  met  in  everting  the  foot  sufficiently  to  bring  the  tibia 
out  of  the  wound  (Hancock,  Lancet,  1867,  vol.  i.  p.  731). 

X  If  the  disease  here  is  at  all  extensive,  this  bone  should  be  entirely  removed  (p. 
948).  If  a  section  only  of  the  astragalus  is  taken,  much  difficulty  will  be  met  in  re- 
moving the  upper  articular  surface.  Thus,  unless  the  saw  be  directed  properly,  the 
astragalo-scaphoid  or  astragalo-calcanean  joints  may  be  opened.  To  meet  the  difficulty 
of  fixing  the  foot  the  heel  should  be  held  in  the  left  hand,  and  tiie  upper  surface  of 
the  astragalus  is  pressed  against  the  cut  end  of  the  tibia,  while  an  assistant  holds  the 
leg  firmly  on, and  a  little^  over,  the  edge  of  the  table  (Porter,  Brit.  Med.  Joum.,  18~S, 
Tol.  ii.  p.  792). 
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tendons  being  drawn  aside  while  the  bones  are  sawn.  Any  dend  bone 
is  gouged  away  and  pulpy  tissue  removed,  as  mentioned,  ab<»vi'. 
Hteinorrhage  being  arrested,  several  of  the  divided  tendons — e.g.^  the 
tibialis  anticus,  two  or  three  of  the  extensor  tendons — arc  sutureil 
with  chromic  gut  or  carbnlized  silk. 

In  either  of  the  altove  op«:rHtions  every  care  must  be  taken  to  pre- 
serve the  periosteum,  especially  where  this  is  softened  and  loosened. 

A  suitable  splint  is  always  a  difficulty  in  these  coses.  On  the 
whule,  a  back  splint  and  fuot-pioce,  and  two  side  splints,  all  being 
padded  with  gauze,  will  be  found  most  suitable  for  the  first  ten  or 
fourteen  days ;  the  ^'ide  splints,  being  secured  with  stnipsnnd  buckles, 
readily  admit  of  removal  so  as  to  change  the  dresisings.  If  all  the 
disease  has  been  taken  away,  and  due  drainage  provided,  the  dress- 
ings will  need  changing  very  infrequently.  After  the  first  fortnight 
the  limlj  may  be  put  in  Mr.  Croft's  method  of  plnster-of- Paris,  or  witlj 
plast<'r-ot- Paris  and  a  Nathan  Smith's  metiil  bar  shaped  to  the  leg 
and  instep,  with  two  windows  at  the  sides  or  one  anteriorly.  Another 
arrangement  which  answers  well  with  a  quiet  patient  is  to  put  up  the 
limb  on  its  outer  side,  with  the  knee  flexed,  on  an  outside  angular 
splhit  interrupted  opposite  the  wound,  the  splint  being  duly  sof)- 
ported  with  pillows.  If  the  external  wound  is  left  freely  open,  thi? 
method  gives  good  drainage. 

EXCISIONS  OF  BONES  AND  JOINTS  OF  TARSUS. 

Before  considering  tliest-  separately,  I  would  invite  attention  to  the 
following  practical  points: 

i.  Those  cases  are  the  least  hopeful  in  which  there  is  no  history  of 
injury,  in  which  there  is  evidence  of  a  strumous  constitution,  or  per- 
haps of  disease  dating  to  an  exanthem  and  coujded  with  the  al>ove 
constitution;  cases  in  which  tlie  patient  is  wan  and  sickly  with  loop 
lasting  pain  and  sleeplessness ;  cases  in  which  the  parts  are  much 
swollen,  dusky  red,  and  glossy,  with  sinuses  numerous  or  cxcavalwl, 
giving  vent  to  watery,  ill-smelling  discharge — all  points  denoting  u 
disease  that  is  not  limited  to  one  joint  or  to  few  boneg. 

ii.  Mere  laying  open,  and,  still  more,  injection,  of  sinuses  when 
there  is  disease  of  the  tarsus  is  absolutely  useless  in  most  cases. 

iii.  When  a  patient  is  untlev  care  for  caries  of  the  foot,  his  lung* 
should  always  be  carefully  examined  before  operative  treatment  ii 
undertaken. 

iv.  Wlien  the  amount  of  disease  present  is  being  estimated,  it  mast 
be  remembered  that  patients,  especially  children,  will  often  use  lli«ir 
feet  with  much  freedom,  limping,  even  bearing  their  weight  on  thw 
toes  with  the  aid  of  a  crutch,  though  all  the  time  extensive  dis«Meia 
present. 
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V.  That  before  an  operation  the  parts  should  always  be  rendered 
absolutely  evascular  by  the  use  of  Esmarch's  bandages,*  and  that 
thus  the  limit  of  the  disease  should  be  defined  as  accurately  as 
possible. 

vi.  Sub-periosteal  excision  is  only  advisable  in  the  case  of  single 
bones  where  the  periosteum  is  already  thickened  and  loosened,  and 
that  in  other  cases  it  is  not  of  such  great  advantage  as  to  justify  any 
considerable  prolongation  of  an  operation. 

vii.  Strict  antiseptic  precautions  should  be  made  use  of  wherever 
this  is  possible,  because — (a)  Prolonged  suppuration  will  exhaust  a 
patient,  whose  powers  are  already  sufficiently  handicapped  by  dis- 
ease and  operation;  (jb)  suppuration  will  cause  destruction  of  the 
periosteum,  and  thus  fresh  caries  and  necrosis ;  (c)  interference  with 
inflamed  bones  may,  if  sepsis  result,  easily  cause  osteo-myelitis  and 
pyaemia. 

viii.  When  the  question  arises  between  excision  and  amputation, 
when  the  powers  of  repair  have  been  duly  considered,  the  question  of 
time  and  the  rank  of  life  should  also  be  remembered.  Thus,  after  an 
extensive  excision,  six  months  will  probably  be  required  before  the 
loot  can  be  used,  but  only  three  months  after  an  amputation.  The 
time  in  the  first  case  may  after  all  be  wasted,  a  point  of  much  impor- 
tance when  the  questions  of  schooling,  learning  a  trade,  etc.,  have  to  be 
considered. 

ix.  No  use  of  a  foot  can  be  permitted  after  an  operation  till  firm 
consolidation  is  obtained. 

X.  If  pulpy  mischief  persist  after  an  operation,  the  sharp  spoon 
must  be  freely  used,  together  with  laying  open  sinuses,  snipping  away 
of  undermined  skin,  etc.  If  all  carious  bone  has  been  removed,  the 
above  steps  may  be  repeated  again  and  again  here,  as  in  the  knee, 
with  ultimate  success. 

EXCISION  OP  THE  ASTRAQALUS.t 

Indications  — These  will  be  for  A.  Disease,  B.  Injury.    Both  are 
rare. 
A.  Disease. — (1)  Caries  of  the  bone,  especially  when  comparatively 

*  This  is  di8puted  by  some.  I  strongly  advise  it.  The  free  cozing  after  thin 
method  may  be  met  by  tying  any  vessels  which  are  seen  in  the  absolutely  dry  wound, 
and  then  plugging  this  with  strips  of  sal-alembroth  or  iodoform  gauze,  around  a 
drainage-tube,  bandaging  firmly  over  well-applied  dressings  before  the  Esmarch's 
bandage  is  removed,  and  giving  sufficient  morphia  in  the  first  twelve  hours.  This 
dressing  will  seldom  require  removal  for  several  days,  when  the  strips  must  be 
thoroughly  soaked  before  removal. 

f  A  good  instance  of  tlie  occnsional  vahie  of  this  operation  has  been  given  by  my 
old  friend  George  Wright  (Pendlelmry  Ab$lractt,  1884,  p.  124).     The  case  was  one  of 
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recent  and  of  traumatic  origin  in  a  young  and  healthy  patient^  and 
when  the  disease  is  found  to  be  limited  to  the  upper  surface.  (2j  In 
disease  of  the  astrogalo-calcanean  joint,  where  it  is  thought,  from  the 
position  of  the  sinuses,  etc.,  to  be  more  adnsable  to  cxpoBe  this  joint 
by  ^emo^nng  tlie  astragalus  than  the  os  calcig.  (3)  Talipen:  oxcision 
of  the  astragalus  for  tht'se  affections  has  been  mainly  rephtoc-J  hv 
removal  of  wedges  of  bone  (p.  956). 

B.  Injury, — (1)  Primarily,  (a)  In  simple  dislocation  of  the  ujitnig- 
alus  not  reducible  with  the  aid  of  ana>sthetics  and  tenotomy  of  the 
tendo-Acliillis  and  the  tibials  or  extensors,  if  it  seem  certain  that  the 
skin  will  slough,  (h)  In  compound  dislocation  of  the  astragalus 
when  the  hone  is  ton  far  dlsjdaeed  or  comminuted  to  admit  of  re- 
placement, and  when  the  condition  of  the  soft  parts,  vessels,  and 
tendons  does  not  call  for  amputation.  Secondarily,  when  the  foot  is 
useless  and  ])ainful.  In  thi^e  cases,  especially,  strict  antiseptic  pr»v 
cautions  must  be  tiiken  and  free  drainage  proxdded. 

Operation. — This  may  be  performed  by  two  lateral  or  a  transverse 
incision,  with  suture  of  the  tendons.  On  account  of  the  freer  exposare 
given,  I  prefer  the  latter.  The  parts  being  rendered  evascular,  the 
bone  is  exposed  by  an  incision  crossing  the  dorsum  between  the 
malleoli,  ris  in  Syme's  amputation  ;  the  tendons  are  cleanly  cut,  and 
tlie  astragalus  exjwsed.  At  this  stage  all  that  may  be  required  is  to 
remove  n  sequestrum  from  the  upper  surface  of  the  neck  of  the  hour. 
The  ligaments  must  be  divided  by  carefully  keeping  the  knife  cloee 
to  the  bone*  while  this  is  twisted  out  in  the  grasp  of  lion-forceps, 
aided,  if  needful,  by  the  levering  movements  of  an  elevator.f  If  the 
astragal o-calcanean  joint  is  found  diseased,  this  must  be  now  attended 
to  with  chisel,  gouge,  iind  shsirp  spoon.  The  scaphoid  is  next  ex- 
amined. All  pulpy  material  being  removed,  hirmorrhage  is  arrti«»t<d.l 
the  chief  tendons  sutured,  and  the  centre  of  the  wound  clostnl,  the 
sides  being  left  open  for  drainage. 

severe  talipes  valgum,  due  to  infantile  parnlyaU  of  h  yenr'<i  standing.  The  raclion  c«f 
the  mtiHcle-t  to  Fanidisni  was  extremely  pijor.  'The  deformity  clcnrly  dt-petidni  (»  ■ 
parliul  S(ib-astrflgnl«»i«l  dislooition."  The  bone  was  removed  hy  an  incision  nlonjt;  iti* 
inuer  bnrtier  of  tlie  libinliH  aniiciiM,  und  a  shorter  one  me«l!ng  thin  Iwtween  thetihitlt* 
amicus  and  posticus.  No  tendons  were  cut;  one  small  vessel  re«i«ire<l  iwiMinR.  TU 
foot  ciiiild  be  inverted  into  good  p(»>ilinn  after  reniovnl  of  the  bunc.  Twelve  month* 
Inter  the  child  could  walk  painlessly  and  ntnch  more  freely,  without  eirerMon,*nd 
with  a  goix]  arch. 

*'  Especially  nt  the  back  and  on  (he  inner  side. 

f  Care  niii^t  be  tuken  in  using  ihii^  not  to  bruise  stny  soft  bone  which  i^  i}<ed  i.«  < 
fulcrmn. 

J  The  dorKalia  petlis  should  he  secnred,  and  oozing  met  by  phiffurint;  the  wonnJ 
with  Htri[if<  nf  Hal-alenibruUi  guuze  and  iodoform,  (he  ends  of  the  Alrips  being  hruiigb! 
out  nl  the  !iide!>. 
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Mr,  Barker  {Man.  of  Surg.  Oper.,  p.  175)  recommends  an  incision 
running  from  just  above  the  tip  of  the  external  malleolus  forwards 
and  a  little  inwards,  curving  towards  the  dorsum  of  the  foot.  This 
will  cross  a  space  between  the  peronsei  tendons,  in  which  no  struc- 
tures of  much  importance  are  found,  and  may  go  straight  down  to 
the  bone  at  once.  If  the  foot  is  now  turned  well  inwards  and  ex- 
tended, the  astragalus  is  easily  exposed  and  removed. 

EXCISION  OP  THE  OS  GALOIS. 

Practical  Remarks. — Disease  here  is  not  infrequent,  and  often 
remains  limited  to  this  bone  for  a  long  time.  It  may  commence  in 
one  of  three  sites — viz.,  (a)  the  posterior  epiphysis,  which,  not  appear- 
ing until  the  tenth  year,  does  not  unite  till  between  the  fifteenth  and 
nineteenth  years ;  (6)  the  body  of  the  bone ;  (c)  the  calcaneo-aatraga- 
loid  joint,  either  de  novo,  or  as  an  extension  of  the  last.  The  diagnosis 
of  primary  disease  in  this  joint  is  often  difficult;  thus  the  swelling 
and  position  of  the  sinuses  recall  disease  of  the  ankle-joint.  The  pain 
is  usually  greater  than  in  ordinary  disease  of  the  os  calcis  itself,  and 
the  foot  is  sooner  disabled.  With  an  anajsthetic,  the  ankle-joint  is 
found  free,  and  probes  introduced  by  sinuses  may  pass  towards  the 
level  of  the  upper  surface  of  the  oe  calcis  (known  by  the  tubercle  for 
the  extensor  brevis). 

Operation. — The  parts  being  rendered  evascular  and  the  foot 
firmly  supported  on  its  inner  side  at  the  edge  of  the  table,  an  in- 
cision* is  made  with  a  strong-backed  scalpel,  commencing  at  the 
inner  edge  of  the  tendo-Achillis,  and  passing  along  the  upper  border 
of  the  OS  calcis  (vide  mprn)  along  the  outer  border  of  the  foot  as  far 
as  the  calcaneo-cuboid  joint,  which  lies  midway  between  the  outer 
malleolus  and  the  fifth  metatarsal  bone.  This  incision  should  go 
down  at  once  upon  the  bone,  so  that  the  tendon  should  be  felt  to 
snap  as  the  incision  is  commenced.  Another  incision  is  then  to  be 
drawn  vertically  across  the  sole,  commencing  near  the  anterior  end  of 
the  first  and  terminating  just  short  of  the  inner  surface  of  the  os 
calcis,  beyond  which  it  should  not  extend  for  fear  of  wounding  the 
posterior  tibial  vessels.  The  bone  being  now  exposed  by  throwing 
back  the  flap,  the  calcaneo-cubodd  joint  is  first  found  and  opened. 
The  peronsei  must  be  dissected  outf  and  drawn  aside  with  a  blunt 
hook.    The  astragalo-calcanean  joint  is  next  attacked,  and  the  close 

*  The  above  incision  is  taken  from  Mr.  Holmes's  article,  St/tt.  of  Surg.,  vol.  iii. 
p.  771. 

t  Mr.  Holmes  {loe.  supra  eit )  says  that  he  has  always  divided  these  without  ill 
effect  Care  must  be  taken  in  drawing  them  aside,  for,  if  this  is  done  too  vigorously, 
one  may  slough,  as  happened  to  me  in  one  of  my  cases. 
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connection  between  the  bones  at  this  point  constitutes  the  principal 
difficulty  of  tht'  operation,  unless  the  joints  have  been  dcstniycfl  by 
disease.  This  difliculty  can  best  be  met  by  grasping  thr  bone  finnly 
with  lion-forceps,  and  wrenching  it  backwards  and  outwards,  aided 
by  levering  movements  of  an  elevator,  and  a  knife-point  kept  very 
close  to  the  bone.  Especial  care  must  be  taken  on  the  inner  «iide  lo 
avoid  the  vessels.  The  bone  being  removed,  any  vessels  which  can 
be  seen  are  secured,  a  drainage-tube  is  iTiserted,  and  the  gap  around 
it  plugged  with  gauze. 

The  (juestion  of  preserving  the  periosteum  lias  already  been  re- 
ferred to,  p.  951.  Some  good  cases  of  excisions  of  la.rs»I  bones  are 
recorded  by  Mr.  Holmes,  Si/tit.  of  Surg.,  vol,  iii.  p.  769  d  teq.,  and  Surg. 
Treai,  of  Children's  Dl«.^  chap.  xxiv. 

OPERATIONS  FOR  MORE  COMPLETE  TARSECTOMY. 

It  is  scarcely  worth  while  to  give  directions  for  the  removal  of  otlier 
single  bones — e.g.,  the  scaphoid  and  cuboid — as  these  are  rarely  dis- 
eased aloue,  and,  if  this  should  be  so,  their  removal  is  easy. 

The  operations  of  Mickulicz  and  of  Dr.  P.  H.  Wati*on   will  be 
described  to  meet  those  cases  where  more  extensive  disease  is  present, 
and  where  the  patient's  age  and  condition  justify  a  trinl  of  these  ^ 
severe  operations  instead  of  amputation. 

Operation  of  Mickulicz.*— The  object  of  this  operation  is  to 
procure  an  artificial  pes  equinus,  and  to  preserve  the  toes  and  meta- 
tarsals, these  being  brought  into  a  straight  line  with  the  leg  and  the 
toes  bent  at  a  right  angle,  so  tliat  the  patient  walks  on  tlie  emls  of  the 
metatarsal  bones  covered  by  the  thick  pads  of  tissue,  which  invest  them ; 
a  broader  surface  of  support  is  provided  than  after  Syme'a  or  Piro 
golf's  amputations,  and  there  is  some  elasticity  of  the  foot  left.  It  is 
especially  indicated  in  cases  where  the  bones  of  the  heel  and  the  soft 
parts  covering  them  are  extfnsively  dist^ased. 

Sir  W.  MacCormac's  patient  was  aged  fifteen,  and  the  disease  dated 
to  a  sprain  of  the  ankle.  On  the  lad's  admission  the  swelling  and 
sinuses  pointed  to  disease  of  theoscalcis;  later  on,  the  ankle-joint 
became  involved.  Amputation  being  refused.  Sir  W.  MacCormac 
operated  thus:  "The  patient  was  placed  in  the  prone  position.  If 
it  be  the  right  foot,  the  knife  is  introduced  on  the  inner  border  of 
the  foot,  just  in  front  of  the  scaphoid  tubercle,  and  a  transverse  in- 
cision, extending  to  the  bone,  is  made  across  the  sole  to  a  pidni  a, 
little  behind  the  tuberosity  of  the  fifth  metatarsal.     On  the  left  footj 


*  The  account  of  this  Is  taken  from  a  pnper  of  Sir  W.  MacCortnac  ( Lanetl,  Mar  5, 
1888),  four  figures  arcoinpaiiying  this.  Mickolici's  paper  wilt  be  found  in  UingCD- 
beck's  Arch.,  1881,  Bd.  xxvi.  S.  191. 
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the  direction  of  this  incision  will  be  reversed.  From  the  inner  and 
outer  extremities  of  the  wound  incisions  are  prolonged  upwards  and 
backwards  over  the  corresponding  malleolus,  and  their  extremities 
united  by  a  transverse  cut  across  the  back  of  the  leg,  down  to  the 
bone,  at  the  level  at  which  it  is  to  be  sawn,  usually  immediately 
above  the  joint  surface  of  the  tibia.  In  cases  where  a  larger  removal 
of  the  tibia  and  fibula  is  required,  the  lateral  incision  must  be  more 
oblique,  and  the  posterior  transverse  cut  made  at  a  higher  level.  The 
ankle-joint  is  now  opened  from  behind,  the  disarticulation  completed, 
and,  after  flexing  the  foot,  the  soft  parts  are  carefully  separated  in 
front  until  the  medio-tarsal  joint  is  reached,  through  which  disarticu- 
lation is  effected  as  in  Chopart's  amputation.  The  heel  portion  of  the 
foot,  consisting  of  the  astragalus,  calcis,  and  the  soft  parts  covering 
them,  is  thus  removed.  The  articular  surfaces  of  the  tibia  and  fibula, 
with  the  malleoli,  are  now  sawn  off,  as  well  as  those  of  the  cuboid  and 
scaphoid.  The  anterior  portion  of  the  foot  remains  connected  with  a 
bridge  of  soft  parts.  The  blood-supply  appears  to  be  ample,  for 
almost  directly  after  the  amputation  blood  issues  freely  from  the  distal 
ends  of  the  divided  plantar  arteries.  All  hcemorrhage  having  been 
arrested,  the  foot  was  brought  into  straight  line  with  the  leg,  and  the 
cut  surfaces  of  the  bone  were  sutured  together  with  kangaroo  tendon. 
The  attempt  to  discover  and  unite  the  divided  ends  of  the  posterior 
tibial  nerve  failed,  on  account  of  the  sodden  condition  of  the  soft 
parts.  Suitable  dressings  and  a  plaster-of-Paris  splint  were  applied, 
the  toes  being  brought  into  a  position  of  complete  dorsal  flexion." 

The  boy  made  an  excellent  recovery.  Firm  bony  union  took  i)lace. 
In  about  a  month  sensibility  began  to  return  in  the  sole  and  grad- 
ually became  more  complete.    The  toes  were  mobile.* 

Operation  of  Watson. — This  is  adapted  to  cases  where  the  medio- 
tarsal  articulation  is  involved,  the  importance  of  which,  from  the 
number  of  bones  and  the  complicated  synovial  membrane,  is  well 
known  (p.  960).  In  other  words,  the  disease  should  be  situated  be- 
tween the  bases  of  the  metatarsal  bones  in  front  and  the  os  calcis  and 
the  astragalus  behind.  The  parts  being  rendered  evascular,  incisions  3 
to  4  inches  long  are  made,  on  the  outer  side,  from  the  centre  of  the  os 
calcis  to  the  middle  of  the  fifth  metiitarsal  bone,  and  on  the  inner  from 
the  arch  of  the  astragalus  to  the  middle  of  the  first  metatarsal.  The 
soft  parts  are  carefully  dissected  off  from  the  dorsal  and  plantar 
aspects  of  the  foot  by  means  of  these  incisions,  the  left  thumb  being 
kept  between  the  point  of  the  knife  and  the  bones.    With  a  curved 


*  The  patient  was  shown  to  the  Medical  Society  more  than  a  year  after  the  opera- 
tion. "  He  walked  up  and  down  tiie  room,  both  with  and  without  hio  boot,  with  great 
ease  and  evident  ratiNfactiun  to  himself.  The  union  in  quite  solid,  and  he  now 
attends  to  his  daily  work  without  any  inconvenience." 
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probt'-pointe<i  bistoury  the  joints  between  t 
and  ort  calcis  and  cuboid,  are  opened  up,  s 
tween  tlie  plantar  soft  parts  and  the  met?' 
through  from  l)elow  uj)ward8.  The  diseji 
the  wound  is  firmly  plugjjed  and  pressure  a 
bandages  before  the  tourniquet  is  remo 
though  little  known,  is  an  excellent  one 
shown  by  the  fact  that  fi\-e  out  of  his  six 
remernbere<l  that  it  is  an  operation  in  th 
involve  a  gocxl  deal  of  damage  to  soft  pai 
disease  which  hsis  to  be  renjoved  by  some 

REMOVAL  OF  TARSAL  BONES 

TALIPES. 

The  removal  of  single  l)ones — e.g.,  the  c 
Solly,  or  the  astragahis  by  Mr.  Lund— has 
resection  of  a  wedge  of  l)one  from  the  o 
which  we  are  indebted  to  Mr.  l>.ivies-Coll< 

Indications — C'ases  which  deserve  tl 
rate,  in  which  tenotomy  and  manipulat 
tried  ;  cases  in  which  there  is  CN-idently  ( 
shape  of  the  bones — €.<j^  in  talipes  equin 
the  position  of  the  foot  cannot  be  ]>ossibly 
i«'i-ting  outwards  on  the  dorsum,  and  the 
it  almost  touchi'S  the  internal  malleolus; 
tlif  outer  border  of  his  foot,  and  larire  In 
eulioid  ;  and  wlien>  tl»e  |>;»tient  is  prevent 
hiM.d.  Finally,  the  surL'eon  must  feel  ii 
euuducting  tlu'  ease  antiseptieally. 

Operation. — The  i>arts,  being  ren<lere« 
bandages,  are  duly  cleansed  ai\d  sujiported 
ineisir)n  is  then  made  with  the  horizontal 
of  the  foot  over  the  os  cjilcis  and  tin;  <n 
one  at  a  right  angle  to  this  ])assini:  aem 
over  the  scjiithoid.  The  Haps  thus  ma 
With  a  periosteal  elevator  the  teu<lons  an( 
now  raised  so  that  sudieient  room  is  given 
them  and  the  lK)nes.  With  a  retractor  on 
t(^ndons  an-  held  out  of  the  way.  <lu(>  care 
to  avoid  the  risk  of  sloughing.  With 
chisel,  a  wedge  of  bone  is  then  removed  I 
one  hi'low,  meeting  at  the  scaphoid.  Tl 
through  the  os  calcis  to  the  scaphoid,  the 
through  the  joint  Ixjtween  this  and  the 
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the  base  of  this  bone,  according  to  the  severity  of  the  case.  While 
these  sections  are  made,  a  blunt  dissector  may  be  pushed  under  the 
bones  very  close  to  their  plantar  surfaces,  so  as  to  protect  the  soft 
parts  beneath.  The  wedge  of  bone  is  then  removed  with  a  lion- 
forceps,  or  by  levering  it  out  with  an  elevator,  care  being  taken  not 
to  damage  any  parts  used  as  a  fulcrum.  As  it  is  twisted  out,  a  few 
attiichments  to  the  structures  in  the  sole  may  require  division  or  peel- 
ing off.  If  the  position  of  the  foot  cannot  be  rectified,  the  gap  must 
be  widened  by  removing  more  bone  either  with  a  saw  or  with  a  chisel 
and  mallet ;  it  is  especially  towards  the  apex  that  this  must  be  done* 
When  the  foot  can  be  brought  into  good  position  any  tendons  that 
have  been  divided  are  united  with  earbolized  silk  or  chromic  gut. 
Any  vessels  which  can  be  seen  are  then  secured,  a  drainage-tube  is 
inserted,  and  the  wound  partly  closed  with  one  or  two  wire  sutures. 
Dressings  of  dry  gauze  are  then  firmly  bandaged  on  before  the  Es- 
march's  bandage  is  removed.  The  foot  is  put  up  with  a  back  and  two 
side  splints,  or  on  an  external  splint  with  an  interruption,  the  bone 
being  flexed  and  the  limb  resting  on  its  outer  side.  Mr.  Davy  has 
devised  a  special  splint  to  secure  eversion.  Morphia  should  be  given 
freely  at  first  if  required.  In  six  or  eight  weeks  the  union  should  be 
firm. 

Great  care  must  be  taken  during  the  after-treatment  to  keep  the 
parts  aseptic.  Mr.  Davy  lost  one  case,  two  weeks  after  the  operation, 
from  septiccemia  {Brit  Med.  Jaum.,  1879,  vol.  i.  p.  221).  Occasionally 
complete  closure  of  the  wound  is  delayed  by  the  coming  away  of  a 
scale  of  bone;  the  ill-vitalized  corns  and  bursal  tissues  may  show 
some  signs  of  sloughing.f 

CHOPART'S  AMPUTATION  (Figs.  190, 191, 192). 

In  this  medio-tarsal  amputation  only  the  astragalus  and  the  os 
calcis  are  retained,  disarticulation  being  effected  through  the  joints 
between  the  above  bones  and  the  scaphoid  and  the  cuboid. 

Value  of  the  Operation. — This  has  been  a  good  deal  disputetl. 
The  following  objections  have  been  raised  to  it : 

1.  That  the  tendo-Achillis,  no  longer  counterbalanced  by  the 
extensor  muscles  which  have  now  lost  their  attachment,  draws  up  the 
heel,  tilting  down  the  scar,  which  now  becomes  tender  and  irritable. 

2.  In  the  normal  foot  the  weight  of  the  body  is  transmitted  through 

*  Some  contracted  tendons  may  now  require  diviMon  before  the  inversion  can  be 
completely  overcome.    The  tendo-Achillin  may  be  divided  now  or  later. 

t  In  a  case  of  Mr.  Bennett's  (Clin.  Soe.  Trane.,  vol.  xv.  p.  83)  erysipelas  attacked 
the  sinus,  which  was  all  that  remained  of  the  wound,  and  all  the  union  between  the 
bones,  which  had  been  very  firm,  gave  way.    The  case  ultimately  did  well. 
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the  astragalus  to  the  otlit-r  bones  of  the  tarsus  and  metatarsus.  WHien, 
as  in  this  amputation,  these  bones  have  been  removed,  the  wright  of 
the  IkkIv  tends  to  tJirUfit  forward  the  a^tnij^alus,  no  longer  8Upp«rte<3 
by  the  ehislie  l)ones  in  front,  against  the  s«ir,  and  thus  renders  thiis 
tender  and  cripjdinjj. 

The  above  objeelions  apply  to  the  operation  performed  for  injury 
or  diseaee,  iJie  next  to  amputation  for  the  latter  only. 

3.  If  the  operation  be  made  use  uf  iu  caries,  this  disease  is  likely  to 
reeur  in  the  two  bon«8  left. 

In  answer  to  the  tirst  two  of  the  above  objections  it  may  b«  said 
that  this  tendency  to  tilting  upwards  of  the  heel  and  downwards  <>i 
tlie  scar  may  l)e  met:  (o)  By  stitching  the  anterior  tt-ndons— <.*7 
tibialis  anticus,  extensor  jiropriiis  pollifis,  and  some  of  the  tendons 
of  tlie  extensor  communis — into  tlie  tissues  of  the  sole-Hap  with  st«iut 
carbolized  silk  or  chromic  »iUt,  s<i  as  to  give  them  a  tixed  point  by 
which  they  may  counterbahince  the  tendo-Acliillis f*'  (h)  by  riiltinu 
the  plantar  flap  sutticiently  bDng,  and  sceuriiij:  firm  primary  union; 
(f)  by  division  of  the  tt-ndo-Achillis.  This,  however,  it'  ""U  <•!* 
fusntive  value. 

The  third  abjection  is  answered  by  never  performing  the  upcmliuu 

Fig.  190. 


iDcUioiin  in  Clin|>«rt'ii  unipulMioD.    (Fei^UMon.) 

for  caries,  unless  of  distinctly  tniimtatic  origin,  and   in  a  licalUiy 
patient. 

Operation  (Figs.  190, 19V. — An  Esmarch  beinfj  applied  round  th« 
leg,  and  the  foot  supported  at  a  right  angle  orer  the  edge  of  the  taUr. 
the  eurgeon,  standing  to  the  right  side  oC  the  foot,  and  so  thai  he  can 
easily  face  the  sole,  places  {e.g.,  on  the  right  side)  his  left  index  and 
thumb  immediately  behind  the  tubercle  of  the  scaphoid  and  the  co^ 


*  Wc  (>w«  thin  ingeninrui  iirvcnntion  to  Mr.  Deln^arde,  tt  Exeter.    Till  it  I*  snon 

fre({iient1y  made  tiRe  of,  and  a  Inrurr  luiiiib^r  of  aum  &r«  (*o1Wt<>d,  ihp  \    ' 
opfrnti«in    niiisi.  rfniHin  stinitwhal  miileoided.     In  two  ra^W"  '"f  CljojmrtV 
of  mine— one  n  severe  cniili,  ami  ihe  other  for  the  reenlts  of  perfnnMing  wievr— in 
whicli  lliif  iirecuuiiott  wns  Iftki^n^  the  slunipB  prwved  auiuul  and  nwfaL 
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rcpponcling  pnlnt  on  the  outer  .side — viz.,  the  calamco-cuhoid  joint, 
wliicli  lk'8  mid wiiy  between  the  external  iniillojlus  and  the  Imse  of 
the  fifth  njetatarsal  bone.  He  then  joins  these  points  by  a  gli^htly 
curved  incision  crossing  the  tiirsii?,  and  dividing  everyihinp  down  to 
the  honees.  The  foot  heint*  flexed  upwnrds,  a  jilantiir  flap  is  then 
marked  out  by  an  incision  running  from  the  outer  extremity  of  the 


Fio.  19t. 


T^rf 


Fio.  19?. 


^Z, 


Ht^J' 


.V 


\\ 


fytump  after  Chopart's  lunputiitlon.    (FergiuBon.) 


I 


up  the  outer  side  of  the  little  toe,  then  merosi*  tlie  sole,  along  the 
rotfts  of  the  toes,  and  then  down  tlie  inner  side  of  thf  great  toe  to  join 
the  inner  extremity  of  the  first.  The  flap  thus  marked  out  is  raised 
witli  the  same  precautions  given  at  p.  9G1,  It  is  then  huld  out  of  the 
way,  and  the  anterior  half  uf  the  foot  being  strongly  flepre><sed,  dis- 
articulation is  eflected  by  passing  the  kuife  behind  the  tubercle  of  the 
8c«]jhoid  between  this  bone  and  thi-  afitrngahis,  and  then  between  the 
03  calcis  and  cuboid.  In  cif'ecting  this  the  jiosition  of  the  joints  and 
the  yhape  of  the  astragalus  must  be  reniend>ered,  iind  Mr.  Ske^-'s  words 
borne  in  mind  :  "The  joints  s^hould  be  opened  with  tact  and  not  by 
force:  if  the  knife  be  applied  to  the  right  surface,  it  will  pans  witliout 
effort  into  the  articulation ;  if  in  the  wrong  direction,  no  force  will 
eflFect  it." 

The  anterior  tibial  and  plantar  arteries  are  then  secured,  and,  on 
removal  of  the  Esnuirch's  bandage,  any  other  ve.iBels  which  re»pTire  it. 
The  tlap  is  then  folded  up  over  tlie  bones,  but  witliout  any  forcible 
bending,  which  might  interfere  with  tiie  blood-supply.  While  it  is 
held  in  this  position,  before  any  sutures  are  inserted,  the  extensor 
tendons  (cUlc  tntpra)  should  be  carefully  stitcheil  into  the  fibrous 
tisBUes,  which  abound  in  the  heel-flap,  care  being  taken  in  so  doing 
not  to  puncture  the  external  plantar  vessels. 
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AMPUTATION  THROUGH  TARSO-METATARSAL 
JOINTS  {V\g.  11)3). 

This,  though  usually  spoken  of  as  Hey's  or  Lisfrane'i?  amputation, 
includes,  accurately  speaking,  tlie  following  Operations  : 

1.  Lisfranc*8, — AmpuUition  by  disarticulation  tlirough  all  th« 
joint?. 

2.  Hey's. — This  is  usually  described  as  amputation  here  by  sawing 
throujrh  the  bases  of  the  meUitursals.  In  reality,  Iley  seems  to  have 
disarticulated  through  the  outer  four  joints,  and  sawn  off  the  project- 
ing internal  cuneiform.* 

3.  Skey's.t — Disarticulation  through  tlie  outer  three  and  the 
joints,  the  base  of  the  second  metatarsal  being  sawn  off. 

Indications. — Few.    (1)  Limited  crushes  in  wliich  the  sole  is 
sound.     (2)  Disease  limited  t<i  the  front  of  the  foot.     (3)  Inveteral 
bunion,  with  persistent  sinuses  and  recurrent  attacks  of  celluUti 
(4)  IVrliaps  perforating  ulcer.     (6)  Some  cases  of  frost-bite. 

Owing  to  the  complexity  of  the  synovial  membrane  here,  any  dis- 
eaae  which  has  invaded  the  synovial  membrane  between  ihe  second 
and  third  metatarsals  and  the  second  ami  third  cuneiforms,  has  ahu 
spread  to  that  between  the  8caj)hoid  and  three  cuneiforms.  This, 
though  of  small  moment  in  cases  of  injury,  should  put  this  amputa- 
tion aside  in  mo.st  cases  of  disease. 

Lisfranc's  Amputation  (Fig.  193). — The  preliminaries  are  the 
same  as  in  L'hopart's  amputation.  The  surgeon,  standing  to  the  right 
side  of  either  foot,  and  so  as  easily  to  face  the  sohf,  places  his  I<*ft 
index  and  thumb  in  the  bases  of  the  little  and  great  toe  metatarsak 
respectively.  The  first  of  these  can  always  be  found  by  pressure,  even 
if  swelling  is  present ;  if  there  be  any  difliculty  with  the  latter,  it  will 
be  found  a  full  inch  in  front  of  the  readily  detected  tubercle  of  \Uf 
scaphoid.  These  two  points  thus  marked  out  are  joined  by  a  slightly 
curved  incision  with  its  convexity  forwards.  As  a  rule,  if  the  tissues 
in  the  sole  are  sound,  no  dorsal  Hap  should  V)e  made,  the  above  in- 
cision l>eing  kept  close  to  the  line  of  th'e  joints  through  which 
disarticulation  is  to  be  performed. 

The  foot  being  now  flexed  upwards,  the  surgeon,  looking  towards 
the  sole,  marks  out  a  j)lantar  tlap  by  an  incision  running  from  the 
outer  extremity  of  the  first  cut  (for  the  left  foot)  up  the  outer  side  of 
the  foot,  then  across  the  heads  of  the  metatarsals,  and  down  tlie  inner 
side,  80  :is  to  join  the  inner  extremity  of  the  dorsal  incision.  Thi» 
flap  should  be  made  a  little  longer  on  the  inner  tiian  on  the  oulrr 

*  Obatrvattona  m  Sur^ry,  3d  edition,  p.  652. 
t  Oper,  Surg,  p.  406. 
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jide  of  the  foot,  so  as  to  cover  the  additionally  projecting  bones  on 
lis  side.     Its  cut  edge  being  tjiken  firmly  between  the  finger  and . 
uimb,  the  Hnp  is  then  dissected  up  as  thickly  as  possible — i.e.,  con- 
lining  all  the  tissues  possible  in  the  sole.     In  keeping  the  knife  close 

FiQ.  103. 


'^J 


Dlsarticulntion  of  ibv  Mcond  rnvtuUrx-al  In  LUfranc's  mnpututtoii.    The  knife  [»  being 
OKtl  as  deicribtKl  twlow ,  U>  sepiinitif  the  iiecond  frDm  llie  Orst  metuluTBal  iMirie.. 


[to  the  b( 


of  the  metatarso-ithiih 


it.s  will  probably  be 


some  01  tne  metatarso-jtlmltingeal^ 
openeu.     uelow  these  the  f!a]i,  if  steadily  [>ulle*i  upon,  will,  wnn  ngtii 
touches  of  the  knife,  readily  separate  from  the  metatarsal  bones.    The 
flap  should  be  raised  evenly,  and  without  scoring  or  any  button-holes. 
The  prominent  Imses  of  the  first  and  fifth  metatarsals  bein;;  laid  bare, 
a  few  strong  toueiies  of  the  point  of  the  knife  may  be  ret]uired  to 
separate  part  of  the  tibialis  anticua  and    peronirus  longu.^  from  tlie 
i^kbasc  of  the  former.     Tlie  anterior  part  of  the  foot  is  now  strongly 
^fdepressed  so  as  to  stretch  the  dorsal  ligaments,  and  the  knife,  having 
been  thoroughly  carried  round  the  base  of  the  fifth  niet^itarsa],  is 
^^druwn  obliquely  forwards  and  inwards  so  as  to  open  the  joints  of  the 
^■outer  three  metatarsals  \yith  the  cuboid  and  the  external  cuneiform. 
^  The  joint  between  tlie  first  nietjitarsal  and  the  internal  cuneiform  :h 
^  next  opened,  and,  lastly,  the  second  luetatarsal  is  next  freed  as  fol- 
H'lows :  The  knife  being  held  firndy  in  tlie  fist,  its  point  is  inserted 
between  the  first  two  metatarsal  bones,  and  the  knife  curried  back- 
wards an<l  forwards  in  an  antero-posterior  «lireetian  in  tlie  long  axis 
|>f  the  foot  ( Fig.  193),     The  same  is  then  done  between  the  second  and 
hird  metatarsals,  and,  the  lateral  ligaments  being  thus  divided,  the 
oint  between  the  second  mctiitarsal  and  the  middle  cuneiform  is  then 
Gl 
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found  and  opened,*  this  being  facilitated  by  8tr(>ngly  depressing  Ui« 
foot,  care  being  taken  not  to  do  this  so  violently  as  to  separate  the 
second  metatarsal  from  its  upper  epiphysis.!    A  few  remaining  touclu 
Pjq  jj^  of  the  knife,  aided  by  a  twistir 

movement,   will   then   suffice  to 
separate  the  foot 

This  method  of  cutting  the 
plantar  flap  before  any  attempt 
is  made  to  disarticulate  is 
strongly  recommended  in  prefer- 
ence to  disarticulating  immedi- 
ately after  making  the  dotvaJ 
incision  by  passing  the  knife  be- 
lt ind  the  hones  and  cutting  the 
flap  from  within  outwards.  In 
thus  disarticulating  before  making 
the  plantiir  fla|t,  it  is  quite  possi- 
ble to  puncture  the  tissues  in  the  sole,  and  perhaps  to  wound  Uio 
external  phmtar  artery.  Again,  passing  the  knife  behind  the  meta- 
tarsal bones  often  leads  to  a  hitch,  esi)ecially  with  the  projecting  tiftli. 
The  dorsalis  pedis  and  tlie  external  plantar  artery  are  now  secured, 
with  any  smaller  vessels  which  need  it,  Tendons  are  cut  square, 
drainage  ]>rovide<l,  and  the  plantar  flap  then  brought  up  and  secured 
in  accurate  position. 

Owing  to  the  thickness  of  the  heel-tlap  and  its  tendency  at  first  U* 
unfold  itself  ditwnwnrds,  numerous  points  of  suture,  of  sufficiently 
stout  wire  or  carbulized  silk,  must  be  made  use  of,  or  one  or  two  bare- 
lip  pins  may  be  employed. 


Slumi*  idler  LixfrKiii-'A  mnpuutluii. 
tFcrjfUSDon.) 


AMPUTATION  OF  TOES. 

Practical  Points. — (1)  Any  plantar  scar  is  to  be  avoided.    (2) 
Tlie  line  of  the  nietatarso-phalangeal  joints  lies  a  full  inch  farther 


*  Tlie  [losiiinn  nf  this  joint  n\n»t  be  rentetnhered  nnd  the  wny  in  wMoli  tho  We  of 
the  second  metatiii^ul  bone  is  jocketl  in  between  it$  rcliowB  and  Ihe  ctineifom  buiMs. 
Its  ha8«  {irojectf!  upwanis  between  j  and  }  ineli  nbove  the  uthere.  Pmf.  Syne  pif* 
tUiHriiletn  guide  (he  fitirge<w  in  diHarticiiluting  the  outer  three  melatarMls:  "Uirini; 
once  entered  the  joint  <>r  the  (inb,  the  knife  mnst  be  drawn  niong  in  the  dirvciiim  nf  a 
line  drawn  towards  the  dislul  end  of  tlie  firwt  metalnrKal;  for  the  fourth,  the  direfti'W 
uniHt  be  (.'hnnK^d  for  the  middle  of  the  Mime  bone ;  and  to  open  the  thinl  it  will  Iw 
nercKsary  to  come  acro«ia  the  dorsum  of  the  foot,  on  if  intending  to  rtnch  the  pmxiin^ 
end." 

t  Whik'  the  surgeon  isdittariicnlnting  the  metnlar^nl  hones  the  plknUr  (lapmntlbe 
held  well  out  of  the  way  to  prevent  its  being  piinoturKl, 
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back  than  the  inter-digital  folds  of  the  skin*  (Holden).  (3)  Partial 
amputations  (save  in  the  case  of  the  great  toe)  are  very  seldom  advis- 
able, the  stumps  left  being  of  little  use,  and  inconvenient,  owing  to 
their  liability  to  stick  upwards. 

AMPUTATION  THROUGH  PHALANGES  OR  INTER- 
PHALANGEAL  JOINTS. 

These  operations  are  not  recommended,  for  the  reasons  just  given. 
If  a  patient  insist  on  having  one  performed,  the  directions  already 
given  for  the  fingers  (p.  20)  will  be  found  sufficient. 

AMPUTATION  OP  ANY  OF  THE  FOUR  SMALLER  TOES 
AT  THE  METATARSO-PH AT  .ANGEAL  JOINTS. 

This  amputation  is  performed  much  as  in  the  case  of  the  fiilgers 
(p.  22),  but  the  following  points  must  be  remembered : 

(1)  The  line  of  the  joint  lies  a  full  inch  above  the  web  (vide  supra). 
(2)  The  head  of  the  metatarsal  bone  is  not  here  removed,  so  as  to 
leave  the  supporting  power  of  the  foot  undiminished.  (3)-  It  is  most 
important  to  avoid,  as  far  as  possible,  any  scar  in  the  sole. 

The  scar,  a  simple  antero-posterior  one,  is  well  protected  by  the 
adjacent  toes.  The  incision  should  always  be  begun  on  the  dorsum, 
even  in  the  case  of  the  little  toe,  so  as  to  avoid  friction  of  the  boots. 

AMPUTATION  OP  GREAT  TOE  AT  INTER-PHA- 
LANGEAL  JOINT  (Fig.  195.) 

This  is  usually  performed  with  a  palmar  flap,  as  at  p.  18. 

AMPUTATION  OF  GREAT  TOE  AT  METATARSO- 
PHALANGEAL JOINT  (Fig.  195). 

This  is  performed  by  the  oval  method  described  at  p.  23.  The  fol- 
lowing points  must  be  borne  in  mind : 

(1)  Owing  to  the  large  size  of  the  head  of  the  metatarsal  bone,  the 
flaps  are  often  cut  of  insufficient  length.  The  incision  must  be  begun 
H  inch  above  the  joint,  and  carried  well  on  to  the  phalanx,  one  flap 
being  cut  longer  than  the  other  if  needful.  (2)  The  sesamoid  bones 
must  be  left  in  connection  with  the  head  of  the  metatarsal  bone,  as 
any  attempt  to  dissect  them  out  is  likely  to  imperil  the  vascularity  of 
the  flap,  especially  after  middle  life. 

In  all  other  details  the  steps  of  this  amputation  are  very  similar  to 
those  already  given,  p.  22. 

*  According  to  Ericheen,  an  a  general  rule  it  will  be  found  that  these  articulations 
are  about  the  same  distance  above  the  web  as  the  point  of  the  toes  are  below  it.  This, 
I  think,  places  the  line  of  the  joints  too  high. 
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Though  it  is  recommended  by  some  excellent  surgeons  to  renioi 
the  head  of  the  metatarsal  bone  either  transversely  or  obliquely  fr 


Fio.  195. 


Fiu.  196. 


'^*. 


>^' 


Amputation  of  great  to«  and  ila  melii- 
tuml  bono.    (Fcrguaeon.) 


The  foot  Icn  bf  the  opctktluu. 


within  outwards,  this  step,  narrowing  as  it  does  the  treading  widtlii 
the  foot,  is  not  advisable,  unless  the  condition  of  the  skin  is  such 
to  render  it  impossible  to  obtain  auflicient  flaps  to  cover  the  eni 
head. 


CHAPTER  VII. 

OSTEOTOMY. 

OSTEOTOMY  OF  THE  FEMUR  FOR  ANKYLOSIS  OP 
HIP-JOINT-FOR  GENU  VALGUM.-OSTEOTOMY  OP 
THE  TIBIA-OSTEOTOMY  FOR  DISPLACEMENT  OP 
THE  GREAT  TOE  IN  BUNION. 

FOR  ANKYLOSIS  OF  HIP-JOINT. 

Tms  includes  Adams's  operation  of  division  of  th<  m  .k 
femur  and  Oant's  operation  of  divisit>n  of  the  shaft  of  the  fct 
just  below  the  trochanters.     The  latter  being  much  tJie  simpler, 
giving  excellent  results,  will,  I  think,  replace  the  former.     Tliese  op 
tions  are  intended  to  renifly  cases  in  which  the  hip-joint  is  jk*i 
nenlly  Hexed  and  .stiir^aiKl  the  patient  accordingly  crippled,  either  fr 
old  hip  disease,  or  from  ankylosis  after  rheumatic  fever,  pyaemia.  f« 
cases  in  which  extension  has  failed,  together  with  trials  of  straight^ 
ing  the  limb  with  the  aid  of  ana'Sthetice. 

Adams's  operation  divides  the  neck  of  the  femur  {subcutnueou&ly 
within  the  capsule.     It  is  best  suited  for  those  cases  in  whidi  the  oeck 
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remains  unabsorbed,  as  in  ankylosis  after  rheumatic  fever  and,  much 
more  rarely,  pyoemia.  A  long  tenotome  or  a  straiglit  narrow  bistoury 
is  entered  a  little  above  the  great  trochanter,  and  carried  straight  down 
to  the  neck  of  the  femur,  dividing  the  muscles  and  opening  the  capsule 
freely.  The  knife  being  withdrawn,  the  excellent  saw  which  bears  Mr. 
Adams's  name  is  passed  along  the  wound  made  down  to  the  neck  of 
the  bone,  which  is  then  sawn  through.  After  sawing  for  about  four  or 
five  minutes,  the  limb  should  become  movable.  If  this  is  not  the  case, 
the  section  has  been  made,  not  through  the  neck  itself,  but  through  the 
junction  of  the  neck  and  shaft. 

In  order  to  bring  down  the  limb  completely,  the  contracted  tendons 
of  the  adductor  longus,  sartorius,  and  perhaps  the  rectus  will  probably 
require  division  with  a  tenotome.  The  operation  should  be  conducted 
with  strict  antiseptic  precautions. 

The  limb  is  straightened  at  once,  and  put  up  with  a  long  outside 
splint— e.flr,,  a  D6sault'8 — and  a  little  morphiu  given  subcutaneously. 
There  is  no  haemorrhage,  and  the  wound  heals  quickly. 

This  operation  gives  good  results,  though,  as  I  have  said,  I  prefer 
Gant's,  owing  to  its  greater  simplicity.  For  there  is  no  doubt  that  if 
the  bone  is  dense  from  previous  inflammation,  and  the  section  trenches 
upon  the  shaft  instead  of  going  through  the  neck  only,  the  sawing  may 
be  very  tedious.  Thus  I  have  twice  seen  cases  in  which  this  took  over 
half  an  hour. 

A  case  is  mentioned  in  a  report  from  a  committee  of  the  Belgian 
Academy  of  Medicine,  in  which  a  patient  who  had  been  submitted  to 
Adams's  operation  insisted  on  getting  up  on  the  twentieth  day.  Htem- 
orrhage  came  on  from  the  fragments  wounding  the  femoral  vessels  or 
some  large  branch.  The  femoral  was  tied  just  below  Poupart's  liga- 
ment; the  ha>morrhage  ceased,  but  free  incisions  were  required  for 
suppuration.  The  patient  ultimately  recovered.  The  same  committee 
reported  a  death  from  haemorrhage,  and  one  from  purulent  infiltration. 
No  bad  results  have,  I  believe,  followed  in  England. 

Gant's  Operation. — Here  the  shaft  of  the  femur  is  divided  just 
below  the  trochanters.  Thus  the  operation  is  a  simpler  one  than  that 
just  given,  as  the  shaft  is  more  readily  reached  and  divided  than  the 
neck.  Furthermore,  it  is  an  operation  of  wider  applicability,  for  it  is 
suited  to  all  cases,  not  only  those  in  which  a  neck  remains,  but  those 
more  common  cases  of  ankylosis  after  hip  disease,  in  which  repair  has 
taken  place  with  partial  displacement  of  the  head,  or  what  remains  of 
it.  The  fact  that  in  these  cases  there  is  next  to  no  neck  left  to  divide, 
makes  them  unsuited  for  Mr.  Adams's  operation. 

A  long  tenotome  or,  better,  a  sharp-pointed,  narrow,  straight  bistoury 
is  entered  just  below  the  great  trochanter,  and  made  to  divide  every- 
thing down  to  the  bone  as  it  is  lodged  upon  the  outer  aspect  of  the 
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anterior  surface,  and  then  drawn  down  over  the  outer  surface  of  llti 
shaft.     As  it  is  withdrawn  the  wound  is  a  little  enlarged  downwards* 
The  Mw  is  then  introduced  along  the  wound  well  down  to  the  hntii*,] 
and  the  outer  two-thirds  of  this  sawn  through,  the  rest  being  effectnlj 
hy  snaijpin';  the  l.ione  hy  lateral  movements.    The  same  tendons  will 
prohitbly  require  division. 

In  neither  case  is  it  any  practical  good  to  try  and  secure  a  false  joint 

OSTEOTOMY  FOR  GENU  VALGUM  (Figs.  197, 198,  199). 


Undor  this  huadin^  the  fulhiwin>r  opcnitions  will  l»e  desrrihed ; 
I.  Division  of  the  Shaft  of  the  Femtir  from  the  Cater 
Side.  1 

II.  Division  of  the  Lower  End  of  the  Femur  firom  the 
Inner  Side,  just  above  the  Epiphysial  Line  '  Mu 
ewen). 
HI.  Division  of  the  Internal  Condyle  Obliquely  M>j.'st.iii 
IV.  Division  of  the  Lower  End  of  the  Femur  and  th 
Upper  End  of  the  Tibia  above  and  below  their 
respective  Epiphyses  iH.irwell). 
I.  Division  of  the  Shaft  of  the  Femur  from  the  Outer  Side 
(Figs.  U>7,  lU.S,  lU'JJ. — The  limb  being  supported,  with  the  knee  flexe 
on  a  sand-bag,  an  incision  al)uut  an  inch  lung  is  made  at  a  right  anjrl 
to  and  down  to  the  bone  on  its  outer  side  about  3  inches  above  theeX' 
tenial  condyle.     The  knife — a  narrow,  straight  bistoury — should 
down  to  the  bonu  dfliberately,  and  cut  firmly  ami  strongly  on  it, 
larging  the  wound  slightly  as  it  emerges,  in  order  that  the  soft  parte 
may  not  be  damaged  if  the  heel  of  the  saw  is  dejircssed,  and  that  the 
may  be  no  lip  of  tissues  to  hinrler  the  escape  of  discharge.'^.     The  pa 
or  chisel  is  then  introduced,  and  the  boue  divided  for  ita  outer  tw 
ihirds.     As  the  thicker  j)nrt  of  the  bone  is  on  the  outer  side,  as  woi 
as  this  is  divided  the  inner  third  usually  gives  way  readily  on  carryin 
the  knee  and  leg  from  without  inwards.    But  the  operator  should  co 
tinue  the  division  of  the  lione  till  he  can  feel  certain  that  two  thi 
are  divided,  for  if,  after  dividing  only  half,  he  tries,  especially  in  th' 
case  of  a  dense  bone,  to  fracture  the  rest  and  straighten  tin?  Iimh,etthei 
great  and  prolonged  force  must  be  made  use  of,  leading  probably  ti 
irritation,  cellulitis,  and  suppuration,  with,  perhafjs,  necrosis,  or  th 
saw  or  chisel  must  be  re-introduced,  a  point  to  be  always  avoided  t 
possible,  as  the  difliculty  which  is  usually  met  with  in  hitting  off  tb 
original  track  will  be  likely  to  lead  to  the  above  drawbacks. 

The  adyimtnrjrsot  the  above  method  are  (1)  that  the  femur  isdi 
at  a  much  narrower  part  than  in  the  supra -condyloid  operatii 
Macewen,  and  that  thus  it  is  more  easily  and  quickly  don«,    (2>  Tb( 


J 


Flo.  IW.— The  Irunsverse  Hne  on  the  shaft  of  thu  femur  i»liow»  tlie  she  of  illvkiun  of  the  liotie 
fhtm  the  oilier  Hi'le.  IWlow  lhli«  are  shown  Macewt-ti'5  and  <)g!it(in>  upcratkiiu.  The  iirrowln- 
diratCK  the  dinvMon  in  whK'h  the  oolcotome  Is  worked  In  the  former.  The  line  on  the  tibia 
Rhowti  the  ))lt«  of  division  of  the  Itone  for  an  ordiiiar)'  rickety  curve.  This)  curve  in  the  lower 
third  should  hare  twen  xhuwn  more  marked.    (After  BArker.) 

1 1.  Division  of  the  Lower  End  of  the  Femur  from  the  Inner 
Side,  just  above  the  Epiphysial  Line  (supfa-rondyloicJ  of  Mac- 
ewenf)  (Fig.  199). — TIte  knrv  Ijeiriu  nt;'Xtd  and  supported  tirmly  on  a 
sanfl-liag,  the  skin  cli.';tii?<e<l,  the  position  of  the  luhhictor  tubercle  is 
defined,  and  a  longitudinal  incision  about  an  inch  long  (h  little  longer 
Uiuu  the  breadth  of  the  chisel  to  be  used)  is  made  down  to  the  bone 
at  a  point  where  the  two  following  lines  meet— viz.,  one  drawn  trans- 
versely a  finger's   breadth   nhove  the   superior  tip  of   tfie  external 


*  Double  genu  valj^iini  treate<i  bv  division  of  the  AJinft  nf  die  femur  from  the  tnit- 
side.     A  good  averaj^e  ca-^e,  Jxtth  as  to  iis  severity  and  the  re«nlts  of  Q|>eratiun.    Sume 
[flat  foot  remains  on  the  leJ\  side. 
t  0»Uf)toniy,  \t.  120. 


condyle,  and  anotJier  drawn  longitudinally  about  }  inch  anterior  to 
the  adductor  tubercle.  The  sciilpel  goes  at  once  down  to  the  bone. 
Superficial  veins  may  be  cut,  but  no  artery  normally  distributed,  a* 
the  incision  is  below  and  anterior  to  the  anat»toniutica  luiigua  and 
above  the  superior  internal  articular.  Before  withdrawing  ihe  knife, 
the  osteotomt;*  is  introduced  by  its  side  down  to  the  bone  in  the  ?nme 
way  as  the  knifi-— m-.,  parallel  to  the  long  a.xis  of  the  lin»l) — is  then 
turned  at  a  right  angle  to  it,  and  the  inner  two-thirds  cut  through. 
The  dinxlioH  t)/  (he  bone  incmon  is  most  important.  The  surgeon  must 
cut  transversely  across  the  femur  on  a  level  with  a  line  drawn  i  inch 
above  the  tip  of  the  external  cinidyle.t  Otherwise,  an  in  u  valgt»U8 
limb  the  whole  internal  ctmdyle  is  lowered,  a  line  drawn  transversely 
from  the  adductor  tubercle  might  land  the  operator  low  down  in  the 
external  condyle.  The  ositeotome  mu!»tbe  driven  at  first  from  behind 
Ibrwiirds  and  to  ihf  outer  side;  it  is  then  made  to  move  forwarde 
along  the  inner  border  until  it  conies  to  the  anterior  surfuce,  wboa  it] 
is  directed  from  before  backwards  and  towards  the  outer  possterior 
angle  of  the  feiiiur.  By  keeping  on  tlie?e  lines  there  is  no  fear  of  in- 
jurying  the  artery.  The  hard  exterior  of  the  bone  usually  resists  tlie 
oeteotonie,  especially  in  adults,  but  several  strokea  cause  it  to  pent^ 
trate  this  superncial  dense  portion,|  when  the  instrument  will  pas* 
easily  through  the  cancellous  bone.  The  surgeon  will  goon  recogniw 
by  toucli  or  by  hearing  when  the  osteotome  meets  the  hard  layer  on 
the  o|iposite  pide.  If  it  be  thought  deiiirable  to  penetrate  this  outer 
dense  part,  it  must  be  done  very  steadily,  so  as  to  cheek  aiiy  undue 
impetus  on  the  part  of  the  osteotome.  A  sponge,  wrung  out  of  1  in 
-10  carbolic  lotion,  is  then  jdaced  over  the  wound  ;  the  8Urge<»n,  grasp- 
ing this  and  the  limb  with  his  left  hand,  and  taking  the  limb  ngMin 


*  In  adiilis  afiecuiid,  or  even  a  tliird,  finer  instnirneiit  iii»y  be  n»ed,  beiag  slipfMil  in 
ovtT  the  first  its  tliiH  is  wliliiirawn.     In  oJiildren  one  in^lninient  will  suffice. 

t  The  ini'ision  nbove  Riven  will  av<iid  ihe  epi|>li_vsi!«  .ind  svnnvinl  tTi«tiibrnoe,  The 
line  '>f  ihe  forniiT  mnv  l>e  nsimllv  repreaenlwi  hy  one  c'n>«!<iti(?  the  femur  nt  ilie  Irvrl 
of  llie  lii^liest  {M>int  of  lite  femonil  nrticiilittin^  Mjrfuce,  and  runnitig  llmntgh  nrjii*! 
beh»w  ilie  Mildnctor  tubercle,  ^>  ih;u,  the  incision  bi-inj{  iin  inch  iil>ove  the  liibercic,  the 
e|ii[iliy!ii»>  will  be  cleared.  The  oitly  part  uf  the  synovial  membrane  which  ia  an  high 
OS  the  bone  ineitiion  is  llmt  itmler  the  qiin<lriee|)e,  which  tnay  reach  lathe  mduh  m 
high  ns  2  inehe»  nlxive  the  iruohleur  surtiice.  It  u  floiuewhut  tri.ingtil.ir  io  4ha;i«,  it* 
liHfie  being  at  (be  ennclylefi,  nnri  it  gmdiinlly  tapers  to  the  middle  line  tut  it  iiscemU. 
There  is  i^enerally  *  quantity  df  fat  between  it  and  the  tKtne.  The  #poi  selected  by 
Dr.  Macewen  for  his  inoij<ion  is  posterior  to  llii.i  |X)int. 

J  Tlie  o}<leoiuit>e!i  must  be  bevelled  on  both  sides,  wedge-like,  and  siiffiLMenlly  JftHl- 
Worthy  fur  barilrves.s  and  toughne«»,  |K>int8  only  to  be  secured  by  getiinf;  ibcm  t>f  fir«i- 
rule  nnd  piiinMaking  mnken*.  Dr.  Mftcewen's  lest  i»ns  fodow-:  If  the  tn<«iniiiient  will 
neither  turn  rmrchip  in  |>enetr4ting  the  thigh-bone  of  an  ox,  it  i^  well  •niDil  fur  (til- 
ting liuuiati  bones. 
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lower  down  with  his  right,  gives  the  extended  limb  thus  held  a  quick 
jerk  inwards :  this  is  repeated  if  needful,  or  the  limb  may  be  carried 
outwards,  and  thus  broken  or  bent  sufl&ciently. 

III.  Division  of  the  Internal  Condyle  Obliquely  (Ogston*) 
(Fig.  199).  —  This  operation,  though  a  great  improvement  on  the 
operation  which  preceded  it — viz.,  opening  the  joint  and  sawing  off 
the  internal  condyle — has  been,  practically,  replaced  by  others — viz., 
Macewen's,  and  division  of  the  shaft  from  the  outer  side.  The  free 
opening  of  the  joint,  with  its  great  risks  if  the  wound  becomes  septic, 
and  the  stiffness  in  any  case,  have  led  to  this. 

The  limb  being  flexed,  and  supported  on  a  sand-bag,  a  long  teno- 
tome is  entered  about  an  inch  above  the  upper  border  of  the  articu- 
lar surface  of  the  femur  exactly  in  the  middle  of  the  inner  aspect  of 
the  thigh,  and  with  it  an  incision  is  made  down  to  the  bone,  down- 
wards and  forwards,  until  its  point  is  felt  beneath  the  skin  in  the 
inter-condyloid  notch.f  The  knife  must  cut  down  upon  the  bone  de- 
cidedly, and  as  it  is  withdrawn  it  must  enlarge  the  opening  for  the 
saw.  An  Adams's  saw  is  then  thrust  along  the  knife-track,  and  the 
inner  condyle  sawn  off  from  before  backwards.  The  bone  must  be 
sawn  almost  completely  through,  the  strokes  being  increasingly  care- 
ful as  the  back  of  the  bone  is  reached.  When  the  section  is  thought 
to  have  nearly  reached  this  point  the  saw  is  withdrawn,  the  wound 
covered  with  a  carbolized  sponge,  and  the  extended  leg  forced  strongly 
inwards.  The  condyle  now  slips  up  somewhat  on  the  cut  surface  of 
the  femur. 

IV.  Division  of  Tibia  as  well  as  Femur.— The  division  of  the 
tibia  (and  the  fibula  also)  as  well  as  the  femur  has  been  advocated  by 
Mr.  Barwcll.  It  will  only  be  required,  Dr.  Macewen  thinks,  in  cases 
of  very  aggravated  genu  valgum,  for  these  reasons:  (1)  as  a  rule  the 
tibia  is  only  involved  to  such  a  slight  extent  that  osteotomy  of  the 
femur  is  alone  sufl&cient  to  straighten  the  limb.  (2)  Even  when  the 
tibia  is  markedly  involved  the  limb  can  be  sufficiently  straightened 
to  appear  quite  symmetrical  when  clothed.  (3)  The  amount  of 
straightening  brought  about  by  division  of  the  tibia  is  disappointing. 
The  same  is  the  case  when  the  fibula  is  also  divided.  Dr.  Macewen 
explains  this  by  the  mass  of  muscle  on  the  outer  and  back  part  of 
the  limb,  which  tends  to  bind  the  tibia  and  make  it  inflexible.  For 
the  above  reasons  Dr.  Macewen  has  abandoned  this  operation,  trust- 
ing to  division  of  the  femur  alone,  combined,  if  needful,  with  the 
division  of  the  biceps. 

*  Edin.  Med.  Jour.,  March,  1877. 

t  If  the  piitella  is  sufficiently  dislocated  ontwardo,  the  point  of  the  saw  can  Ite  felt 
In  the  groove ;  but  if  the  |tatella  is  not  so  displaced,  it  must  be  lifted  up  and  the  point 
of  the  saw  passed  under  it. 
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Operation.— An  incision  is  made  in  the  soft  parts  over  the  inner 
surface  of  the  tibia  just  below  its  tubercle,  nnd  the  bone  divided  with 
osteotome  or  saw  from  within  outwards.  Tlie  tissue  on  the  ant»?rior 
part  juyt  below  the  tubercle  is  much  the  densest.  The  section  of  the 
tibia  should  be  made  on  the  same  occasion  as  that  of  the  femur.  Dr. 
Macewen  has  never  found  it  needful  to  operate  on  the  fibula. 

In  extremely  aggravated  cases,  multiple  osteotomies  will  be  re<juin.'d 
on  the  femur  and  the  tibia.  Thus  in  one  case  of  genu  varum,  in 
which  the  limbs  (when  the  ankles  were  placed  togther)  formed  a  circle, 
Dr.  Macewen  performed  ten  oeteotcmiies  at  one  time  {loc,  sujyra  dt,. 
Figs.  40  and  41).  However  an  osteotomy  wound  is  made,  whether 
with  saw  or  chisel,  no  attempt  should  be  wade  to  cloao  it,  but  a  little 
iodoform  dusted  on  antl  drygauze  dressings  applied.  It  is  very  rarely 
needful  to  remove  those  before  the  tenth  or  fourteenth  day.  If  a  slain 
come  through,  it  should  l>e  dusted  with  itnloform  and  a*  litllt-  fresh 
dry  dressing  applied. 

Dr.  Macewen  uses  a  splint  consisting  of  a  long  out.«i<le.  a  short  back 
and  a  foot-piece.*  I  have  usually  preferred  plaster-of-Parisi,  npplieii 
by  Mr.  Croft's  method,  for  children,  amongst  whom  my  experience 
has  mainly  laid.  It  makes  even,  steady  pressure  upon  the  uiusclw 
around  the  wound,  keeping  them  and  it  at  rest,  and  it  allows  the 
patient  to  he  more  easily  moved,  especially  when  both  limb.s  have 
been  operated  on.  However  the  limb  is  put  up,  the  bandages  must 
be  applied  (irmly  and  evenly,  but  without  undue  tightness.  The  con- 
dition of  the  toes,  as  to  color  and  movement,  must  be  C4»refully 
watched.  When  the  dressings  are  removed  at  the  end  of  t^n  or  four- 
teen (Jays  1  like  to  have  an  aniesthetic  given,  and  to  rectify  any  slight 
remLiining  deformity  if  po.«siblp. 

The  splint  in  the  case  of  plaster-of-Paris  should  be  continued  for 
six  weeks,  when  the  limb  may  be  only  supported  with  sand-bags  if  Uie 
union  is  (inn.  Passive  and  active  movement  may  be  now  alhiwed. 
In  alutut  an«)ther  fortnight  the  patient  may  be  got  up,  on  crutches, 
under  observation.  Before  the  patient  leaves  the  sugeon's  eye,  care 
should  be  taken  that  he  can  bend  his  knee  well. 

OSTEOTOMY  OF  TIBIA  (Fig.  199.) 

This  may  be  (.V)  Simple  Division  or  (B)  Cuneiform— f.i.,  tbe 
taking  out  of  a  wedjfe  of  bone.  Tiie  former  of  tliese,  a  very 
simple  «pcration,  will  suffice  for  the  ordinarily  curved  tibiie,  where 
the  bone  is  bcut  laterally  anJ  the  bend  is  most  marked  at  the  junction 


*  Dr.  M.itewetj  advises  ibe  <ise  of  a.  miiltre-«  consisting  of  four  paru,  llic  two  oeaire 
pieces  crirresponJing  to  (lie  ghiieeni  region,  and  eiisily  reinoTed  to  admit  <>'  il'"  ''otro. 
duction  oftlie  bed-pan. 
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of  the  middle  and  lower  thirds.   Cuneiform  osteotomy  will  be  required 
when  the  bending  is  not  only  lateral,  but  antero-posterior  as  well. 

A.  Simple  Osteotomy  of  the  Tibia  (Fig.  199).— The  parts  being 
cleansed  and  the  limb  resting  on  its  outer  side  on  a  firm  sand-bag,  the 
surgeon  notes,  at  the  anterior  and  inner  margins  of  the  tibia,  the  spot 
where  the  curve  is  sharpest.  Fixing  his  left  index  over  the  inner 
margin,  he  enters  a  Jong  tenotome  or  narrow  bistoury  exactly  over 
the  crest  of  the  tibia,  sends  it  down  under  the  skin  over  the  inner 
surface  of  the  bone  till  its  point  is  felt  just  beneath  the  finger;  it 
is  here  pushed  through  the  skin  to  make  a  counter-puncture  for 
drainage.  The  knife,  hitherto  held  horizontally,  is  now  turned  ver- 
tically and  cuts  firmly  on  the  bone,  dividing  the  periosteum,  thick 
in  these  cases,  in  one  line  right  across  the  inner  surface  of  the  tibia. 
As  the  knife  is  withdrawn  it  is  made  to  enlarge  the  wound  of  en- 
trance slightly,  to  make  room  for  the  saw.  This  (Adams's)  is  now 
introduced  in  the  same  way  as  the  knife,  carried  horizontally  down 
to,  but  not  through,  the  puncture  through  the  skin  of  the  inner 
border  p(  the  tibia.  The  left  index  keeping  guard  at  this  spot,  the 
saw  is  turned  towards  the  bone  and  cuts  through  the  inner  two-thirds 
of  it.  The  entrance  of  the  saw  into  cancellous  tissue  can  be  known 
by  the  diminution  of  resi«tiince  and  the  increased  bleeding  which 
often  occur,  but  the  best  test  of  the  depth  to  which  the  operator 
has  arrived  is  the  depth  of  the  groove  in  which*  the  saw  has  sunk. 
When  the  bone  is  sawn  suflBciently,  carbolized  lint  is  placed  on 
the  wound,  and  th«  surgeon,  firmly  placing  his  two  hands,  close 
together,  immediately  above  and  below  the  wound,  sharply  carries  the 
lower  fragment  outwards.  If  the  saw  has  been  sufficiently  used,  the 
tibia  snaps  dhstinctly,  while  the  fibula*  yields  with  a  "  greenstick  " 
sensation.  Great  care  must  be  taken  to  exert  the  force  just  on  the 
sawn  portion,  or  the  ligaments  of  the  ankle  or  the  superior  tibio-fibular 
joint  may  be  strained  and  damaged.  Attention  has  already  been 
drawn  to  the  need  of  using  the  saw  sufficiently,  otherwise  the  parts 
will  be  bruised  and  damaged  in  the  futile  attempts  at  fracture. 

A  horsehair  drain  should  ,be  inserted,  a  little  iodoform  dusted  on, 
and  the  usual  dry-gauze  dressings  applied. 

B.  Cuneiform  Division  of  the  libia— Removal  of  a  Wedge. 
— The  parts  being  duly  cleansed,  an  incision  is  made  along  the  crest 
of  the  tibia  equal  to  the  base  of  the  wedge  which  is  going  to  be  removed. 
It  need  not  be  longer,  as  the  skin  can  be  pulled  up  and  down  if  need- 
ful. The  periosteum  is  then  divided  cleanly,  and  separated  from  the 
tibia  with  the  handle  of  the  scalpel  carbolized.  This  membrane  being 
held  out  of  the  way  with  retractors,  a  wedge  is  next  removed  with  an 

*  In  many  of  my  earlier  cases  I  cut  down  upon  and  divided  this  bone,  a  step  not  at 
all  needful. 
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osteotome  or  a  narrow  and  sharp  chisel  but  little  bevelled.  The  gap 
can  then  be  enlarged  by  removing  from  either  side  further  shavings  as 
required.  Occasionally  free  haemorrhage  takes  place  from  the  medul- 
lary artery,  but  this  soon  stops  with  firm  sponge  pressure.  The  limb 
is  now  straightened  by  bending  the  lower  fragment  upwards*  so  as  to 
bring  the  surfaces  of  the  gap  in  contact.  The  periosteum  at  the  upper 
and  lower  angles  of  the  wound  may  be  closed  with  chromic  catgut 
sutures  cut  short.  The  skin  wound  is  also  closed  above  and  below, 
but  left  open  in  the  centre  for  draiiiage.  Sufficiently  thick  dressings 
should  be  applied  to  n^eet  any  oozing  from  the  bone. 

OSTEOTOMY  FOR  DISPLACEMENT  OP  SMALL  TOE 

IN  BUNION. 

Mr.  Barker,  at  the  suggestion  of  a  University  College  student,  has 
recommended  this  mode  of  correcting  the  inward  deformity  when  very 
troublesome  in  these  cases.  Antiseptic  osteotomy  of  the  first  phalanx 
or  metacarpal  bone  will  be  found  simpler^  and  thus  preferable,  to 
division  of  the  shortened  external  lateral  ligament,  and  any  tendons, 
such  as  the  extensor  longus  digitorum,  which  require  it.  In  bringing 
the  line  of  the  great  toe  straight  after  osteotomy ^  care  must  be  taken 
not  to  do  this  too  rapidly,  or  the  contracted  skin  on  the  outer  side  of 
the  toe  may  give  way. 

Oauees  of  Death  and  Failure  after  Osteotomy. 

1.  Septic  troubles.  Such  a  case  will  be  found  published  CUn.  S<>c. 
Trans.,  vol.  xii.  p.  27.  It  is- too  probjible  that  other  operators  have  not 
been  so  candid. 

2.  Carboluria.  A  case  of  rapidly  fatal  carbolic  intoxication  after 
antiseptic  osteotomy  of  the  tibia  will  be  found  in  the  same  TraiisadioM, 
vol.  xiv.  p.  201. 

3-  Haemorrhage.  At  least  one  case  has  occurred  of  ha?morrhage 
from  the  femoral  and  one  from  the  anastomotica  after  division  of  the 
femur.  I  have  also  heard  of  one  in  whicli  the  posterior  tibial  was  in- 
jured in  osteotomy  of  the  tibia. 

4.  Necrosis.  This  occurred  in  one  of  my  cases  of  osteotomy  of  the 
femur,  a  lad  of  sixteen.  It  was  noticed  that  he  took  the  anaesthetic 
(ether)  very  badly^  and  when  the  effects  of  this  had  passed  off"  he  was 
extremely  restless  and  excited  for  forty  minutes.  To  this  I  attribute 
the  mischief  that  followed.  Suppuration  with  a  very  unhealthy  state 
of  the  wound,  oedema,  and  cellulitis  ensued,  leading  to  necrosis. 
Eventually  the  lad  recovered,  but  required  a  cork  sole  of  2  inches. 
The  liresence  of  a  presystolic  murmur  perhaps  accounted  for  the 
eflfect-s  of  the  ana'sthetic. 

*  Aided  by  movements  in  the  opposite  direction,  and  from  side  to  vide  if  needed. 
The  fibula  is  broken  subcutaneoiisW. 
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5.  Division  of  the  tibialis  anticus  tend(Mi,  This  occurred  in  an  oste- 
otomy of  the  tibia  performed  by  one  of  my  dressers,  who  forgot  how 
close  the  tendon  lies  to  the  outer  side  of  the  crest.  The  cut  ends  were 
joined  by  chromic  catgut,  and  the  action  of  the  muscle  was  unimpaired. 


CHAPTER  VIII. 
TENOTOMY, 


TENOTOMY  OP  THE  TENDONS  ABOUT  THE  FOOT.— 
SYNDESMOTOMY.-TENOTOMY  OF  HAMSTRING 
TENDONS.— TENOTOMY  OF  STERNO-MASTOID. 

TENOTOMY  OF  TENDONS  ABOUT  THE  FOOT. 

Division  of  Tibial  Tendons. 

Tibialis  Anticus. — This  is  usually  divided  where  it  is  crossing  the 
ankle-joint  from  without  inwards,  a  littl«  above  its  insertion  into  the 
internal  cuneiform.  It  has,  here,  the  anterior  tibial  vessels  on  its  outer 
side,  but  separated  from  it  by  the  extensor  proprius  poUicis. 

The  surgeon  usually  stands  on  the  opposite  side  of  the  leg  to  that 
of  the  tendon,  either  facing  the  trunk  or  with  his  back  towards  it,  as 
is  most  convenient.  The  assistant  stjinds  opposite  to  him,  grasping 
the  foot  with  one  hand  and  the  leg  with  the  other.  The  position  of  the 
tendon  is  made  out  by  making  it  tense  by  abducting  and  extending  the 
foot.  The  surgeon  then  notes  the  position  of  the  anterior  tibial  vessels, 
defines  exactly  the  width  of  the  tendon,  and  places  the  tip  of  his  index 
finger  exactly  on  the  side  of  the  tendon  farthest  from  him.  He  then 
inserts  the  tenotomy  knife  verticall3'  close  to  the  tendon  on  the  side 
nearest  to  him ;  sinks  it  lightly  till  he  feels  sure  it  is  on  a  level  lower 
than  that  of  the  tendon ;  then  sends  it  horizontally  across  till  he  feels 
its  point  just  under  his  index  finger,  and,  having  tume<i  its  edge  up- 
wards, finally,  by  a  series  of  light  levering  or  sawing  movements,  cuts 
through  the  tendon.  The  assistant  relaxes  the  foot — i.e.,  adducts  and 
bends  it  upwards — when  the  knife  is  first  introduced,  but  places  it  on 
the  stretch  at  a  signal  from  the  surgeon.  Finally,  as  soon  as  the  com- 
pletion of  the  creaking  sound  and  the  sudden  snap  denote  the  division 
of  the  tendon,  the  foot  is  again  relaxed.  A  small  pad  of  gauze  being 
at  once  applied,  the  foot  is  put  up  in  the  everted  position.  For  this 
purpose  nothing  is,  to  my  mind,  so  simple  and  efficient  as  a  well- 
padded  splint  of  the  proper  width,  with  two  notches  at  its  lower  end, 
the  upper  end  being  just  below  the  knee  in  infants,  and  the  lower  pro- 
jecting 2h  inches  below  the  foot    The  splint  is  applied  to  the  outer 
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side,  the  W%  being  first  rolled  in  a  flannel  bandage  to  prevent  prrs?nre- 
BDfes. 

Tibisklis Posticus- — It  is  us*uiiUy  rt'conimended  to  diviii<.'  tiii>  ij 
or  2  incliL-s  above  tbe  iiitt-rnul  nuilli-olu.s.*  The  tendon  is  here  sepa- 
rated from  the  posterior  tibial  vessels  by  the  flexor  longus  digitorum. 

The  surgeon  and  his  nssigtnnt,  occupyinj^  [^ositiouf'  as  at  p.  973, 
the  exact  site  of  the  tendon  is  deliiied,  if  possible,  by  abducting  and 
•  ►ending  down  the  foot.  In  fat  infants  it  is  often  quite  impossible  lo 
feel  the  tendon,  and  in  these  cases  a  spot  midway  between  the  anterior 
and  posterior  borders  of  the  leg  will  be  the  best  guide,  as  denoting 
the  inner  margin  of  the  tibia.  Tlie  surgeon  then  introduces  a  shjirp 
tenotome  so  as  just  to  ti>nch,  if  possible,  the  inncrniargin  of  the  tibia, 
talcing  care  to  sink  the  blade  sufficient!}'  to  open  the  sheath  freely. 
This  being  done,  a  blunt  leuotome  is  introduced  tlirough  the  sam»^ 
opening,  and  pushed  under  the  tendon  ;  the  e<lge  being  then  turned 
towards  it,  and  the  tibia  used  as  a  fulcrum,  the  tendon  is  tevered, 
together  with  that  of  the  tlexnr  longus  digitorum.  The  assistant  first 
relaxes  and  then  extends  the  tendon,  as  advised  above  (p.  973). 

If  the  artery  b-e  cut,  as  shown  by  the  jetting  htt-niorrhage  and  the 
blanching  of  the  foot,  firm  pressure  must  be  applied,  the  fool  being 
firsjt  iiandaged.  No  ever&ion  must  be  practiced  but  the  foot  put  up  in 
the  faulty  positit)n  for  about  a  wenk. 

Plantar  Fascia.t — This  may  be  divided  just  below  ita  origin  from 
the  OS  calcis,  or  in  advanced  cases  close  to  the  transverse  crease,  which 
is  here  found  in  i\ut  sole.  With  regard  lo  this  fascia,  the  surgeon 
should  nut  tie  himself  down  to  any  fixed  spot,  but  divide  resisting 
bands  wherever  they  are  felt. 

Syndeamotomy. — This  term  has  been  introduced  by  Mr.  W,  W. 
Parker.l  who  believes  that  in  many  casfs — cy.,  severe  ones,  cases  not 
treated  in  early  life,  and  in  Bome  relapsed  cases — the  foot  cannot  be 
Tcctifipd  even  by  multijde  tenotomy.  He  attributes  this,  not  to  adhe- 
sions, bxU  to  the  faulty  shortness,  and  unyielding  nature  of  the  ligS' 
meiit-s.  Chief  amongst  these,  in  equino-varus,  are  the  ligaments  about 
the  astragalo  scaphoid  joint.  "  In  these  cases  there  is  a  capsule  made 
up  above  and  internally  by  a  blending  together  of  the  suiwrior  astra- 
galo-scaphoid  ligament  witli  fibres  from  the  anterior  ligament,  and 
the  anterior  portion  of  the  deltoid  ligament  below  with  fibres  from  tlie 
inferior  ealcaneo-sctiphoid  ligament.  To  these  are  united  fibrous 
expansions  of  the  tendons  of  the  anterior  and  posterior  tibial  muscles ; 

'"'  Tlie  lerulnn  i»  liere  ralh«r  farllter  froui  (lie  urierv,  and  llie  fturgeoii  will  tte  bIm)** 
ttie  commexicememt  of  its  synovial  ^henth,  in  whioh  it  tmvereeB  ihe  ivtcraal  Minulxr 
lignnient. 

t  Division  of  liie  palmar  fascia  is  fully  de»«cril>od  lil  p.  32. 

X  Cim^eaital  Qubfrtoty  p.  62  et  paasin. 
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together  they  form  an  unyielding  capsule  of  great  strength,  which  is 
attached  to  the  several  bones,  not  in  the  usual  manner,  but  in  adap- 
tation to  their  altered  relative  positions.  This  I  would  name  the 
'  astragalo-scaphoid  capsule.' "  Mr.  Parker  gives  directions  for  divid- 
ing this  structure  which  can  be  made  to  combine  division  of  the  tibial 
tendons  in  a  manner  which  I  consider  far  more  satisfactory  than  that 
already  given.  Since  reading  his  book  I  have  adopted  his  method 
in  nine  cases  with  good  results.  I  much  prefer  it  to  that  usually 
followed. 

The  site  chosen  for  this  combined  division  of  tendons  and  ligaments 
is  a  little  below  and  anterior  to  the  tip  of  the  internal  malleolus.* 
Other  guides  are  the  site  of  the  astragalo-scaphoid  joint,  and  in 
advanced  cases  the  transverse  crease  which,  running  down  on  to  the 
sole,  denotes  the  inversion  of  the  foot.  Two  tenotomes  are  required, 
one  of  ordinary  pattern,  and  one  curved,  somewhat  sickle-shaped, 
and  with  a  cutting  blade  about  J  inch  in  length. 

The  surgeon  notes  the  position  of  the  tibial  arteries,  and  the  lines 
along  which  the  tibial  tendons  are  curving  towards  the  internal  cunei- 
form. Having  marked  at  the  spot  above  given  the  position  of  these 
tendons,  he  enters  a  sharp-pointed  tenotome,  the  parts  being  relaxed, 
just  above  the  posterior  tibial  artery,  and  pushes  it  inwards  on  to  the 
dorsum  to  a  spot  just  short  of  the  anterior  tibial  artery,  the  knife  being 
entered  just  below  the  skin  to  make  a  path  for  the  next  instrument, 
which  does  the  work.  The  curved  tenotome  is  then  inserted  under 
the  skin,  and  pushed  on,  flat  wise,  till  its  tip  can  be  felt  over  the 
tibialis  anticus ;  it  is  then  turned  blade  downwards,  the  tibialis 
anticus  is  felt  to  give  way,  and,  as  the  knife  cuts  on  the  subjacent 
bones  and  cartilages,  the  ligaments  are  felt  to  yield  to  it,  while,  as  it 
is  withdrawn,  its  edge  divides  the  tibialis  posticus. 

The  internal  saphena  vein  would  seem  to  lie  under  this  incision, 
but  the  hsemorrhage,  never  marked,  is  usually  very  slight.  As  I  have 
stated,  the  results  in  the  nine  cases  in  which  I  have  used  this  method 
have  been  excellent,  though  in  two  I  was  unable  to  satisfy  myself  that 
the  tibialis  posticus  had  given  way  ;  in  one  it  was  certainly  notched, 
and  yielded  subsequently. 

As  in  this  method  the  incision  is  made  from  the  skin  down  upon 
the  tarsal  bones,  I  have  used  the  spray  or  irrigation  with  lotion  of 
mercury  perchloride  or  carbolic  acid.  The  wound  is  a  comparatively 
free  one,  but  quite  subcutaneous,  starting  from  a  mere  puncture. 

As  I  have  stated,  I  prefer  to  put  up  a  case  of  talipes  varus  after 
syndesmotomy,  with  the  foot  everted  at  once,  on  a  notehed  splint  like 

*  Mr.  Parker  (loc.  »upra  eit,  p.  78)  shows  that  Velpeaii  and  Syme  pointed  out  the 
possibility  of  dividing  the  tendon  of  the  tibialis  posticus  here. 
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a  DiijniytrenV,  but  applied  to  the  outer  aide.  If  the  teudo-Achillis 
requires  divbion,  thia  is  done  in  a  few  days,  and  the  foot  put  up  fi^ 
about  a  week,  in  good  i)08ition,  by  Mr.  Croft's  mctho<l  of  plasU-r-of- 
Pnrip.  After  tliis,  in  early  life,  the  foot  must  be  njunipuljitc<l  r/«i7y 
by  the  surgeon  for  a  while,  and  later  by  the  friends,  tin-  surgeon  seeing 
it  at  first  every  other  day.  If  tlicsje  ninnipulationB  are  persevcn-d 
with  daily  by  the  mother  or  nurse,  and  the  case  kept  under  tli<- 
surgeon's  eye,  expensive  boots  and  other  apparatus  will  not  be  needed 
in  cliildren. 

Tendo-Achillis. — This  should  be  divided  about  an  inch  above  its 
iiistertion,  its  narroAvest  part.  The  surgeon  stands  inside  the  rij^ht, 
outside  the  left,  foot,  with  his  baek  turned  t*>wardf»  the  body  in  the 
former^  and  facing  it  in  the  hitter  case.  The  assistant  stands  oppoetU 
to  him,  grasping  the  foot  as  before. 

The  foot  and  leg  being  turned  well  over  on  t<)  tlie  outer  side,  and 
the  tendon  being  relaxed  by  bending  the  foot  downwards,  the  margins 
of  the  tendon  are  accurately  defined.  The  knife  is  then  introduced 
vertically  close*  to  the  inner  side  of  the  tendon  till  it  reaches  a  sufli- 
cient  depth  to  ensure  being  beneath  it  ;t  it  is  then  pushcnl  horix4.>ntjdlr 
across  nnder  the  tendon  till  it  is  felt  under  the  skin  by  the.  left  in<lex 
finger,  wliich  accurately  marks  out  the  outer  limit  of  the  tendon  ;  the 
blade  is  then  turned  towards  the  tendon,  which,  being  put  on  the 
stretch  by  bending  up  the  foot,  is  divided  by  a  series  of  levering 
movements  of  the  handle.  Creaking  movements,  followed  by  a 
sudden  snap  or  thud,  denote  complete  division,  when  the  tendon  is 
to  be  at  cmce  relaxed  and  the  knife  brought  out  horizontally. 

The  Peronaei. — The  perona^us  longus  et  brevis  occiistonally  require 
division.  They  may  be  divided  simultaneously  by  ent«'ring  a  lino- 
tome  between  them  and  the  bone  about  an  inch  ab<»vf  tJ)e  external 
malleolus.  Immediately  above  this  process  they  are  more  under 
cover  of  the  bone.  If  divided  below  it,  their  synovial  sheath  would 
be  opened,  a  result  requiring  greater  care  in  cleanliness. 

TENOTOMY  OP  THE  HAMSTRINGS. 

The  patient  being  rolled  two-thirds  on  to  his  face,  the  sui^eon 
stands  on  the  same  side  as  that  on  which  lies  the  tendon  to  ht 
divided,  facing  or  turned  from  tlie  trunk  as  is  most  convenient.  Ao 
assistant  stands  opposite  to  him  to  relax  and  tighten  the  tendon. 

Biceps. — The  exact  limits  of  the  tendon  being  defined,  the  »urg(<<>n 


•  So  as  to  avoiii  the  posteriur  libial  nrtery. 

t  Yuung uperutore  often  do  nul  iimert  llie  knife  Kiiflicii^ndv  deep;  iUey  ilitt*.  rnivm 
it  is  pii!*lied  acrusa,  get  lutu  (lie  leiidim  iDbl^od  of  lieneaOi  ii,  nmi  »u  ilividr  ii  ln<i 
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introduces  a  sharp  knife  close  to  the  inner  side  of  the  biceps,  so  as  to 
get  between  it  and  the  external  poplit(eal  nerve,  and,  having  sunk  it 
sufficiently  to  get  beneath  the  tendon,  pushes  the  knife  outwards, 
horizontally,  till  it  is  felt  beneath  the  skin  under  the  left  index, 
which  marks  the  outer  limit  of  the  tendon.  The  edge  being  turned 
towards  this,  the  tendon  is  extended  by  the  assistant,  and  divided  in 
the  usual  way.  When  this  is  done,  the  limb  is  flexed  and  the  knife 
withdrawn  horizontally. 

When  the  tendon  is  cut,  a  cord  often  rises  up  close  to  it  This  is 
the  nerve,  and  the  knife  must  on  no  account  be  re-introduced. 

If,  after  tenotomy  in  long  standing  cases,  any  contracted  bands  of 
fascia  do  not  give  way  to  extension,  which  they  will  generally  do,  it  is  . 
wiser  to  make  a  small  open  wound,  antiseptically,  and  divide  them 
thus,  that  the  surgeon  may  be  certain  as  to  what  he  is  dividing.    The 
wound  is  united  afterwards  with  one  or  two  horse-hair  sutures. 

Semi-tendinosus  and  Semi-membranosus. — These  tendons 
can  be  divided  in  the  same  way  as  the  biceps.  A  contracted  knee 
can  generally  be  straightened  after  division  of  the  biceps  and  semi- 
tendinosus.  If  it  is  needful  to  insert  the  knife  more  deeply  so  as  to 
divide  the  semi-membranosus,  it  wojald  be  well  to  use  a  blunt-pointed 
tenotome.*  In  one  case  of  a  girl  of  sixteen,  after  I  had  divided  the 
biceps  and  semi-tendinosus,  I  had  dipped  the  point  of  the  knife  a  little 
more  to  ensure  division  of  the  deeper  and  larger  semi-membranosus. 
Most  profuse  haemorrhage  followed  from  the  superior  internal  articular 
vessels.  Firm  padding  and  bandaging  were  applied,  and  the  limb 
j)ut  up  in  the  faulty  position  for  four  days.  No  recurrence  of  the 
bleeding  took  place. 

TENOTOMY  OP  THE  STERNO-MASTOID. 

The  two  heads  are  best  divided  from  separate  punctures  just  above 
the  clavicle.  The  muscle  being  made  prominent  by  one  assistant 
manipulating  the  head  and  another  depressing  the  shoulder,  the  sur- 
geon, standing  facing  the  patient  on  the  side  to  be  operated  upon, 
defines  the  limits  of  the  inner  border  of  the  sternal  tendon,  opens  the 
fasciae  sufficiently  freely  here,  and  then,  taking  a  blunt-pointed  teno- 
tome, insinuates  it  horizontally  behind  and  close  to  the  tendon  till  it 
is  felt  just  beneath  his  left  index  finger,  which  is  placed  at  the  outer 
margin ;  the  edge  is  then  turned  towards  the  tendon,  and  divides  it. 
It  is  withdrawn  with  the  usual  precautions.  The  clavicular  tendon 
is  divided  in  a  similar  way  through  another  puncture. 

Care  must  be  taken  t©  avoid  the  anterior  jugular,  which  runs  out- 

*  Mensrs.  Smith  and  WalHham  and  Mr.  Barker  {Matu.  of  Oper.  Surg.)  recommend 
this  course  for  inner  and  outer  hamstrings  alike. 
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wards  under  the  muscle  a  little  above  the  clavicle,  and  the  external 
jugular,  which  lies  at  a  varying  level  close  to  the  outer  border  of  the 
clavicular  head.  If  a  sharp  tenotome  be  dipped  too  deeply,  the 
internal  jugular  might  also  be  wounded. 

If  any  smart  venous  haemorrhage  occur,  a  pad  of  dry  gauze  should 
be  firmly  bandaged  on. 

Another  method  is  given  by  some  surgeons*  of  passing  a  director 
beneath  the  heads  of  the  muscle  and  dividing  them  on  it  with  a  narrow 
bistoury  or  tenotome. 

Causes  of  Failure  after  Tenotomy. 

1.  Septic  troubles.  These  usually  arise  from  the  use  of  dirty 
instruments  which  clean  themselves  at  the  i>atient*8  expense,  or  from 
making  an  open  wound. 

2.  Incomplete  division  of  the  tendon. 

3.  Division  of  important  structures— «.(/.,  the  tibial  arteries,  the 
external  popliteal  nerve,  the  anterior  or  internal  jugular  veins. 

4.  Non-union  of  the  tendon. 

5.  Mal-union  of  the  tendon — i.e.,  adhesions  formed  by  it  to  adjacent 
structures^  e.g.,  its  sheath  or  a  bone.  These  must  both  be  extremely 
rare. 

6.  Breaking  off  the  point  of  the  tenotome,  usually  against  a  bone. 


CHAPTER   IX. 
OPERATIONS  ON  NERVES. 

NERVE  SUTURE.— NERVE  STRETOmNG. 

NERVE  SUTURK 

Tins  may  be  required  as  a  primary  or  secondary  operation. 

The  latter  is  accompanied  with  much  more  difficulty,  owing  to  the 
greater  retraction  of  the  nerve  ends,  their  bulbous  or  filiform  extremi- 
ties, their  being  often  buried  in  scar  tissue  or  matted  by  it  to  neigh- 
boring parts — e.(j.,  tendons  and  fascia?;  to  which  must  be  added  other 
unfavorable  points — e.g.,  the  atrophy  and  fatty  change  in  the  muscles 
and  the  stiffness  of  the  joints. 

Primary  Suture. — As  the  mode  of  uniting  nerves  will  be  fully 
described  under  the  head  of  secondary  nerve  suture,  the  more  difficult 
proceeding,  it  need  not  be  repeated  here.  It  only  remains  to  empha- 
size the  importance  of  always  resorting  to  it,  and  not  trusting  to 

*  Smith  and  Walsham,  Man.  of  Oper.  Surg.,  p.  29 ;  Barker,  Man.  of  Optr.  Surg.,  p.  7i 
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spontaneous  cure.  As  an  instance  of  what  may  be  done  in  very  severe 
cases  I  may  mention  the  following  case  :*  A  woman  of  suicidal  ten- 
dency wounded  herself  above  both  wrists.  On  the  right  side,  the  radial, 
ulnar,  and  anterior  interosseous  ai"teries  were  divided,  the  radial  and 
median  nerves  completely,  and  the  ulnar  almost  completely.  Appar- 
ently all  the  tendons  were  severed  also.  On  the  left  side,  the  radial 
and  ulnar  arteries  were  divided,  the  radial  and  ulnar  nerves  completely, 
and  the  median  nerve  almost  cut  through.  The  superficial  tendons 
were  quite,  the  deep  partly,  severed.  The  nerves  and  tendons  were 
sutured.  Three  weeks  later  sensation  was  perfectly  normal  and  active, 
and  passive  movement  was  begun. 

Secondary  Suture. — The  operation  on  the  median  or  ulnar  will 
be  considered,  as  these  are  so  commonly  injured.  The  following  steps 
must  be  remembered  :  (1)  Finding  the  nerve  ends.  (2)  Freeing  and 
refreshing  them.  (3)  Passing  the  sutures,  and  bringing  the  ends  into 
apposition.    (4)  Dressing  the  wound,  and  the  after-treatment. 

1.  Finding  the  Nerve  Ends. — With  accurate  anatomical  knowledge 
this  is  easy.  An  Esmarch's  bandage  does  Hot  appear  to  be  necessary, 
as  the  incision  is  made  parallel  with  the  vessels,  and  the  use  of  one 
leads  to  oozing  afterwards. f  If  bandages  are  employed,  the  parts 
should  be  made  absolutely  evascular ;  careless  application  will  only 
cause  most  annoying  oozing.  An  incision,  2  to  3  inches  long,  being 
made  over  and  parallel  to  the  nerve  ends,  the  deep  fascia  and  any 
scar  tissue  are  carefully  divided  and  the  ends  found,  the  upper  bulb- 
ous and  the  lower  filamentous  usually,^  and  not  always  in  a  line  with 
each  other.    They  are  next  freed  from  the  adjacent  parts. 

2.  Resection  of  the  Nerve  Ends. — This  is  best  effected  by  sharp  scissors, 
with  one  stroke,  and  without  any  bruising.  If  the  nerve  is  held  with 
forceps,  these  must  hold  the  sheath  only.  In  case  of  primary  suture, 
jagged  or  frayed  ends  need  only  be  pared  sufficiently.  In  later  cases 
there  is  much  more  difficulty.  Supposing  the  upper  bulbous  end  to 
be  taken  first,  I  think  that  before  this  is  pared  the  nerve  should  be 
carefully  8tretched,§  so  that  dissecting-forceps  or  any  other  means  of 

*  Lond.  Med.  Record,  1881,  p.  152;  Kraussould,  Cenir.f.  Chir.,  1880,  No.  47. 

t  Mr.  Bowlby,  in  his  Hunterian  Lectures  {Lancet,  July  16,  1887),  Ihinks  that  the 
parts  should  be  rendered  bloodless.  If  this  course  is  adopted  care  must  be  taken  to 
provide  sufficient  drainage,  and  the  upper  bandage  must,  if  possible,  be  applied  suffi- 
ciently  far  from  the  wound  not  to  interfere  with  pressing  down  the  parts  when  the 
nerve  ends  are  approximated. 

%  If  the  distal  end  be  very  difficult  to  find  owing  to  its  filiform  shape  and  its  being 
embedded  in  scar  tissue,  the  wound  should  be  prolonged,  the  nerve  found  lower  down, 
and  traced  up  to  the  distal  end. 

i  An  Esmarch's  bandage,  if  applied,  will  be  found  in  the  way  now,  interfering,  as 
it  osaally  must,  with  the  stretching  of  the  nerve. 
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holding  the  nerve  may  inflict  any  necessary  damage  on  part«  tiiat  will 
be  cutaway.  It  is  not  necessary  to  cut  away  the  whole  of  a  bulb; 
removing  the  greater  part  will  expose  healihy  nerve  fibres.  Mr 
Bowlby  {loc.  mpra  cii.)  advises  that  the  section  of  the  upi>rT  end  shouM 
be  carried  througli  the  uppermost  part  of  the  bulb,  close  to  the  normal 
trunk.  Not  only  will  numerous  young  fibres  be  found  here,  but,  a? 
he  [jcrmts  out,  the  tougher  tissue  of  the  bulb  affords  an  excellent  hold 
for  the  sutures.  With  regard  to  the  lower  end,  Mr.  Bowlby  tbinkf^ 
that  nil  that  is  needed  is  "  to  cut  away  the  extreme  end,  which,  being 
matted  with  ilbrous  tissue  and  compressed  by  the  surrounding  scar 
is  very  likely  to  contain  no  nerve  tubules.  It  ip  seldom  neco*«ary  to 
remove  as  much  as  \  inch,  and,  however  unhealthy  the  setaion  may 
look,  no  good  is  ever  to  be  gainetl  by  a  further  sacrifice."* 

3.  Pnmng  the  Sutures  and  hniKjinij  ihe  Nerve  Ends  in  ApiMfxiflnn. — Tlic 
sutures  should  be  of  properly  prepared  carbolized  silk  or  chnjuiicgut. 
There  has  been  much  dispute  as  to  whether  they  should  be  piiased 
through  the  substance  of  the  nerve  itself  or  only  through  the  sheath. 
Experience  has  shown  that  the  former  practice  is  not  only  hanulea* 
to  the  nerve,  but  is  the  method  most  generally  applicable.  In  a  few 
cases,  as  in  that  of  a  large  nerve,  where  there  is  but  little  separation, 
and  where  the  damage  is  just  inflicted,  it  may  be  suflicieni  to  pan 
the  sutures  through  the  sheath  only.  But  in  the  op|)Oiiiiti'  cl«»8  of 
cases  the  suture  should  be  passed  through  the  nerve  itself,  find  at  a 
sutlicient  distance  from  the  ends — viz.,  at  least  I  inch — otherwise  when 
they  are  tightened  they  will  cut  out.  Where  there  is  much  separa- 
tion, several  sutures  should  be  passed  through  part  of  the  depth  of 
the  nerve,  one  suture  thus  taking  off  some  of  the  tension  from  ite 
follows.  Another  method  is  to  pass  one  suture  completely  through 
the  nerve  trunk  at  least  i  inch  from  each  cut  end.  When  tliesuiurw 
in  the  nerve  itself  hav6  been  tied,  two  or  three  more  very  fine  ones 
may  be  placed  in  the  sheath,  where  the  nerve  is  large  enough.f 

In  cases  of  much  separation,  before  any  sutures  are  passed,  aod 
again  before  they  are  tied,  the  parts  should  be  as  much  relaxed  as 
possible,  and  the  upper  end  brought  down  by  pressing  down  the  soft 
parts.    Stretching  the  aerve  has  been  already  advised  (p.  'JTO).J 


a 


*  As  the  whole  length  of  the  lower  end  »  in  the  same  condition  ordeflreneretionor 
r«generatian  throughout,  manifeHlty  no  good  enn  be  done  bj  cutting  off  aiirveaiin 
Kecciitiia  in  tlie  ho)ie  that  tiie  cut  siirfuce  niajr  look  more  heallhj  tbsn  UtM  which  if 
seen  in  the  first  reseclicm  (B<iwlby.l. 

t  To  prevent  the  ndhetiionor  the  recently  united  ends  to  neighboring  |«rta,  kbon 
Ktnindfi  of  ciit|(ut  ntay  be  pliieed  beneath  then,  bnt  this  ia  not  ceswntial. 

}  In  cmeti  where,  in  fipile  of  all  pre<'XiUionK.  ninch  tenciion  is  evidenilr  left  on  ih( 
RUtiire-<,  it  mi;;lit   lie  well  to  make  use  of  '' •titclies  of  fixation,"  o"  ><•  <-'«lon  •ntur* 


(p.  39). 
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All  hffimorrhage  being  scrupulously  arrested,  and  drainage  provided 
by  horsehair  or  a  fine  tube  according  to  the  amount  of  the  disturb- 
ance of  the  parts,  etc.,  dry  gauze  dressings  are  applied,  and  the  limb 
placed  on  a  well-padded  splint  in  a  position  which  will  best  retain 
the  nerve  ends  in  apposition  with  the  least  discomfort  to  the  patient. 

Amount  of  Nerve  Tissue  which  may  be  Successfully  Removed. — From  i 
to  }  inch  is  probably  an  average  amount. 

Causes  of  Failure. 

1.  Wide  separation  of  ends. 

2.  Atrophy,  bulbous  enlargement  and  sclerosis  of  nerve  ends,  so 
marked  as  to  require  much  trimming,  and  thus  tending  to  wide 
separation. 

3.  Unnecessarily  rough  handling  of  the  nerve  ends. 

4.  Suppuration  of  the  wound. 
Aids  in  Difficult  Cases. 

1.  Previous  stretching  of  the  ends. 

2.  Approximation  of  the  ends  by  position  of  the  limb. 

3.  Using  several  sutures,  which  distribute  the  tension  evenly. 

4.  Perhaps  cutting  splices,  and  so  joining  widely  separated  ends. 
The  remaining  methods  must  be  looked  upon,  as  yet,  as  experi- 
mental only. 

5.  Autoplastic  operation  with  nerve-flaps.  M.  Leti^vant  advises  to 
make  a  slit  through  the  nerve  with  a  narrow  bistoury,  about  ^  inch 
from  the  end  ;  the  knife  being  then  carried  upwards  for  1  or  IJ  inch, 
it  is  made  to  cut  to  one  side,  so  as  to  make  a  flap.  The  same  is  then 
done  with  the  lower  end,  and  the  two  flaps,  being  turned  towards 
each  other,  are  united  by  their  raw  surfaces. 

6.  Gluck  and  Vanlair  advise  that  the  nerve  ends,  whether  united  or 
only  placed  as  closely  as  possible  in  apposition,  should  be  passed 
through  and  left  in  a  decalcified  bone-tube,  so  as  to  keep  the  uniting 
material  and  granulations  in  a  straight  line. 

7.  Engrafting  one  nerve  upon  another.  Thus,  where  the  ulnar  is 
too  widely  destroyed  to  bring  the  ends  together,  the  distal  end,  frayed 
out,  has  been  stitched  to  the  median,  the  sheath  and  superficial  fibres 
of  this  having  been  first  removed.  The  success  seems  to  have  been 
slight  and  partial. 

8.  Gluck  has  resected  1}  inch  of  the  great  sciatic  in  chickens,  and 
replaced  it  by  a  bit  of  a  rabbit's  sciatic  sutured  in.  The  birds  walked 
afterwards  as  well  as  those  treated  by  direct  suture,  while  nerve 
resection  without  suture  was  followed  by  paralysis  complete  at  the 
end  of  ten  weeks. 

Period  Required  for  Repair. — The  following  appears  to  be  a  fact  not 
sufiiciently  recognized.  The  period  required  for  union  after  sec- 
ondary nerve  suture  is  very  much  longer  than  is  usually  supposed 
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to  be  necessary,  owing  to  the  peripheral  end  being  degenerated,  the 
muscles  atrophied,  and  the  joints  fixed.  Complete  restoration  of 
function  will  often  require  from  one  to  two  years.  A  patient  who 
leaves  his  surgeon  apparently  but  little  better  for  the  operation  may 
return  at  the  end  of  the  above  time  with  his  limb  practically  restored 
to  its  natural  condition.* 

It  is  the  above  condition  of  the  muscles  and  joints  which  alone  puts 
anything  like  a  limit  on  the  period  at  which  secondary  suture  can  be 
successfully  practiced. 

The  longer  the  intervalf  between  the  injury  and  the  suture,  the 
more  perseveringly  must  friction,  electricity,  passive  and  active  move- 
ment, and  massage  be  made  use  of,  and  the  more  will  patience  be 
required  by  both  patient  and  surgeon. 

NERVE  STRETCmNQ. 

This  operation,  introduced  into  England  in  1880,  and  much  used 
in  the  immediately  succeeding  years,  has  lately  fallen  into  abeyance, 
the  clinical  results  having  failed  to  come  up  to  the  expectations  raised 
by  the  operation. 

Indications. — Of  the  following  list  it  is  only  in  the  first  six  that 
the  operation  can  be  considered  justifiable. 

1.  Neuralgise.  In  all  cases  where  previous  treatment  has  failed, 
nerve  stretching  may  be  practiced  before  division  of  or  removal  of 
part  of  a  nerve.J  The  conditions  justifying  this  in  facial  neuralgia 
have  been  already  given  (p.  235).  As,  however,  the  results  of  neurec- 
tomy for  facial  neuralgia  are  far  superior  to  those  of  nerve  stretching, 
the  latter  is  only  to  be  recommended  on  the  ground  that,  owing  to 
the  inveteracy  of  the  disease,  recurrence  is  only  too  probable  even 
after  neurectomy,  and  thus  a  previous  nerve  stretching  may  give  a 
further  period  of  relief. 

2.  Sciatica,  Nerve  stretching  is  especially  indicated  here  in  c;ises 
due  to  rheumatic  inflammation  of  the  nerve  from  exposure  to  cold 
and  wet.§  The  more  definite  is  the  sensation  of  adhesions  broken 
down  at  tlie  time  of  the  operation,  the  better  is  the  prognosis. 

*  Mr.  Bowlby  {he.  supra  eit.)  writes:  "If  there  is  one  fact  more  than  another  which 
stands  out  in  the  clinical  histories  of  patients  who  have  been  under  my  own  obsserva- 
tion,  it  is  that  after  the  failure  of  union  by  first  intention,  after  trophic  changes  of 
many  kinds,  after  complete  atrophy  and  degeneration  of  the  paralyzed  muscles, 
recovery  may  yet  be  complete." 

t  The  longest  of  these  with  which  I  am  acquainted  is  a  case  of  M.  Tillaux's,  in 
which  fourteen  years  had  elapsed  between  the  injury  to  the  median  and  its  suture. 

X  See  a  paper  by  Mr.  Walsham  (Brit.  Med.  Joum^  December,  1880),  in  which  the 
possible  causes  of  relief  after  nerve  stretching  for  neuralgia  are  discussed. 

g  Dr.  J.  P.  Bramwell  has  published  {Brit.  Mtd.  Joum.,  June  19,  1880)  five  cases 
uf  this  kind,  in  which  much  benefit  followed  stretching  the  great  sciatic. 
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3.  Locomotor  atiixy.  One  or  both  great  sciatica  have  been  stretched 
with  a  view  of  improving  the  lightning  pains,  the  involuntary  jerkings 
of  the  lower  limbs,  and  the  gait.*  While  improvement  for  a  varying 
period  may  always  be  expected  as  far  as  the  first  two  are  concerned, 
the  prospect  of  improving  the  ataxy  is  very  doubtful.  Furthermore 
the  slow  healing  of  the  wound  in  these  cases  must  be  borne  in  mind. 

4.  Spasmodic  contractions  of  voluntary  muscles.  Here  the  operation 
seems  to  have  been  followed  by  success,  temporary  at  least,  in  a  very 
large  number  of  cases.  Where  the  spasmodic  affection  is  of  traumatic 
origin — e.g.,  where  a  limb,  after  a  contusion,  is  at  the  same  time 
contracted  and  the  seat  of  spasmodic  movements — stretching  of  the 
nerves  concerned  may  be  absolutely  curativa  Quite  another  class  of 
cases — viz.,  stretching  the  facial  for  tic  convulsif— has  been  considered 
at  p.  237. 

6.  Reflex  epilepsy.  Prof.  Horsley  {Did.  of  Surg.,  vol,  ii.  p.  61) 
states  that,  in  those  cases  of  epilepsy  where  the  attack  is  preceded  by 
violent  pains  localized  distinctly  to  different  nerves,  very  marked 
relief  (amounting  to  cure  in  several  instances)  has  been  obtained  by 
stretching  the  nerve-trunks  thus  indicated. 

6.  Anaesthesia  of  leprosy.  Lawrie,  of  Lahore,  seems  to  have  met 
with  striking  success,  the  fifty  cases  published  being  all  successful. 

In  the  remaining  conditions  nerve  stretching  is  of  more  than 
doubtful  benefit. 

7.  Tetanus.  Owing  to  the  fatality  of  traumatic  tetanus,  nerve 
stretching  may  be  tried  here  if  the  case  is  seen  at  a  very  early  stage 
of  the  disease.  But  owing  to  our  ignorance  of  the  pathology  of  the 
disease,  especially  with  regard  to  the  date  at  which  the  spinal  cord  is 
affected,  and  from  the  difficulty  of  making  sure  of  stretching  all  the 
nerves  involved,  this  treatment  cannot  be  looked  upon  as  hopeful.f 

8.  Infantile  paralysis.  Prof.  Horsley  (loc.  supra  dt.)  states  that  in 
1881  Dr.  Bastian  had  the  great  sciatic  nerve  stretched  to  improve  the 
nutrition  in  a  limb  the  seat  of  the  above  disease.  The  effect  was  to 
markedly  increiise  the  temperature  and  color  of  the  part,  and  ap- 
parently improve  the  state  of  the  tissues.  The  result,  however,  does 
not  seem  to  have  been  such  as  to  find  imitators. 

*  In  a  case  of  Dr.  Bastian's  (Brit  Med.  J<nim.,  July  2,  1881),  the  patient,  in  an 
advanced  stage  of  ataxy,  experienced  so  much  relief  from  the  stretching  of  one  great 
sciatic,  that  he  asked  for  an  operation  on  the  other  side.  An  interesting  paper  by 
Dr.  Cavafy,  with  nineteen  cases  collected  from  different  sources,  will  be  found  in  the 
BrU.  Med.  Joum.,  1881,  pp.  928,  97.3. 

f  Mr.  H.  Morris  points  out  {Brit.  Med.  Joum.,  January  14,  1882)  that  in  one  case 
of  acute  tetanus  claimed  to  be  cured  by  nerve  stretching,  the  medicinal  treatment 
adopted  (Calabar  bean)  was  too  active  to  permit  of  any  conclusion  in  favor  of  the 
operation. 


984 


OPKRATtOXS  OS   KERVBS. 


Operation  (Fif».  95), — The  following  remarks  refer  to  the  great 
sciatic  only,  the  nerve  which  has  heen  most  frequently  stretched. 

*  The  parts  being  cleansed,  an  incision  about  4  inches  long  is  maile 
over  the  nerve  in  the  centre  of  the  back  of  the  thigh,  commencing 
about  1}  inches  below  the  lower  border  of  the  gluUeus  maxiniof. 
The  interval  between  the  hamstrings  being  hit  off,  retractors  are  in- 
serted, and  the  nerve  found  a  little  to  the  inner  Bide  of  the  bicepn. 
The  fatty  tissue  around  it  is  then  carefully  incised  till  the  white 
epineurium  itself  of  the  nerve  is  exposed.  The  nerve,  being  most 
entirely  separated  from  adjacent  })art8,  is  now  stretched.  The  force 
with  whicli  this  is  iiccomplished  must  vary  vsomewhntin  dilTercnt  case?. 
Tlius,  in  sciatica,  the  index  tingerf  being  hooked  umicr  the  nerve, 
thia  should  be  raised  well  out  of  its  bed  in  the  hope  of  adhesions 
being  felt  to  give  way  both  at  the  part  stretched  and  at  a  distance  also. 

In  ihe  ciise  of  locotnolor  atixy  the  same  amount  of  stretching — 
viz.,  hooking  up  the  nerve  some  2  inches  above  the  level  of  the  skin 
and  some  4  or  5  above  its  bed  this  being  repeated  twice  in  a  centri- 
fugal and  centripetal  direction — has  been  followe<l  by  satisfacli>rj 
results.  In  other  cases  the  pull  has  been  more  fon.*ible,  care  being] 
Uiken  to  lift  the  limb  otl"  the  table  several  times.  In  any  case  tlie 
jiull  must  be  without  jerks,  steady  and  continuous,  and  kept  up  for 
some  thret-  minutes.J  The  direction  of  the  pull,  whether  clownwanlfi 
from  the  tpuiik  or  upwards  from  the  limb,  has  been  a  good  deal  dis- 
puted. Mr.  Marshall  (BroiUiawe  Lecture,  p.  28)  thinks  that  in  neu- 
ralgia the  slretcliiug  should  be  performed  both  ways.  In  ataxy  it  is 
essential  to  stretch  down  from  the  body. 

The  nerve,  being  found  to  ]ye  loose  and  elongated,  is  replaced  in  its 
bed,  any  bleeding  points  are  nttendeti  to,  drainage  provided,  and  the 
wound  carefully  closed.  Antiseptic  precautions  must  be  made  use 
of  throughout,  tmd  the  limb  be  kept  quiet  with  a  splint  or  sAod-baiis. 
The  tnnly  healing  of  the  womid  in  cases  of  ataxy  has  been  already 
alluded  to. 

In  cases  of  stretching  for  sciatica,  gentle  movements  of  the  limb 
should  be  begun  as  soon  as  possible  to  prevent  the  reformation  of 
adhesions. 


*  Etiier  shun  Id  be  given  Id  preference  lo  cliloniform,  if  possible.  In  aoine  <aeet 
where  ansps(he(i(^  Reeined  conlraindiciited,  tlie  ether  sprny  ww  mule  UMof.  InjM' 
lionsof  cocitint  eiiight  be  irie<l. 

f   In  llic  <.'ii!i(<  of  tiiuaJler  nervesa  Miint  hook  woitlJ  be  emploveii. 

}  Mr.  Miirshiill  It/K.  Hupm  eit.)  thinks  llmt  n  f<>n.<v  etjniil  to  30  lb.  or  40  lb.  »Iio«j1iI  U 
the  limit  for  (he  sciatic  He  thus  gives  an  idea  of  ilie  above  fort.'e :  **  If  I  first  pnll  ■• 
hartl  wi  I  imaj^ino  I  shouhi  dii  upon  a  living  sciatic  nerv«  during  an  operation,  I  tin»\ 
ihitl  the  force  employed  in  nbout  equal  to  20  lb.;  but  if  1  pull  very  hmrd,  it  is  in- 
crefttted  t4»30  lb.,  and  thnt,  I  believe,  is  n«  hard  m  a  Aiirgeon  could  well  poll  wkeu 
hulding  a  soft  nerve  between  bia  finger  and  thnmb," 


PART  VI. 

OPERATIONS  ON  THE  VERTEBRAL  COLUMN. 


SPINA  BIFiDA.-TREFHININa  THE  VERTEBRAL 

COLUMN. 

SPINA  BIFIDA. 

Indications. — I  cannot  do  better  than  quote  here  the  conclu- 
sions arrived  at  by  the  Clinical  Society's  Committee  appointed  to 
report  on  this  affection :  "  1.  Notwithstanding  many  failures,  the  plan 
of  treatment  by  injection  is  the  best  with  which  we  are  acquainted, 
and  the  only  one  which  we  feel  justified  in  recommending.  2.  A 
more  careful  selection  of  cases  than  has  hitherto  been  made  is  neces- 
sary. 3.  Marasmus,  hydrocephalus,  and  intercurrent  disease  contra- 
indicate  the  operation.  4.  In  cases  in  which  the  operation  may 
nevertheless  be  legitimately  performed,  we  should  consider  the  fol- 
lowing as  unfavorable  circumstances :  (o)  Distinct  evidence  of  the 
cord  being  in  the  sac,  as  shown  by  umbilication  or  a  longitudinal 
furrow  '*  i^)  A  very  thin  membranous  or  ulcerated  sac  ;  (y)  Previous 
rupture  of  the  sac ;  (8)  The  occurrence  of  a  distinct  impulse  between 
the  tumor  and  the  anterior  fontanelle,  or  a  sac  the  contents  of  which 
are  easily  returned  into  the  spinal  canal ;  («)  A  very  early  age  of  the 
patient.  5.  The  best  result  is  to  be  hoped  for  in  children  who  have 
reached  the  age  of  two  months,  in  whom  there  is  no  paralysis  or 
hydrocephalus,  and  when  the  sac  is  covered  by  healthy  skin." 

Operations.— 1.  Injection  with  Morton's  Fluid.  2.  Simple 
Tapping  and  Drainage.    3.  Excision. 

All  the  above  are  liable  to  be  followed  by  septic  meningitis  aided 
by  the  constant  soaking  away  of  cerebro-spinal  fluid,  especially  where 
the  coverings  of  the  sac  are  thin  and  unhealthy. 

1.  Injection  with  Morton's  Fluid.— Owing  to  the  large  number 
of  successes  which  have  attended  the  use  of  this  method,  and  the  fact 
that  it  was  recommended  by  the  Committee  of  the  Clinical  Society,  it 
is  the  only  one  which  will  be  given  here  at  any  length.    It  is  impos- 

*  Other  points  which  make  it  probable  that  nerve  trunks  or  the  cord,  or  both,  are 
present  in  the  sac  are  paralysis  of  the  sphincters  or  lower  extremities,  a  large  sessile 
tumor  with  a  broad  base,  and  the  appearance  of  cord-like  bands  when  the  sac  is  thin 
enough  to  transmit  light. 
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Bible  to  point  out  too  strongly  to  my  young  readers  that  it  is  only  by 
a  judicious  selection  of  cases  that  any  success  can  be  expected  * 

The  sac  being  cleansed,  a  syringe  which  will  hold  about  2  drBchms 
of  the  iodo-glycerine  solution  is  chosen,  and  a  fine  trocar.  The  calibre 
of  this  must  not  be  too  fine  for  the  thick  fluidf  which  has  to  pass 
through  it  The  puncture  in  the  swelling  should  be  made  well  at  one 
side,  obliquely  through  healthy  skin,  and  not  through  the  membranoos 
sac-wall,  the  objects  being  to  avoid  wounding  the  cord  or  nerves,  and 
also  to  diminish  the  risk  of  leakage  of  the  cerebro-spinal  fluid.  Un- 
less  the  saciis  very  large  it  is  probably  better  not  to  drawt>ff  much, 
if  any,  of  the  fluid  from  the  sac  on  the  first  occasion.  The  positim 
of  the  child  during  the  injection  has  been  a  good  deal  dwelt  upon, 
most  recommending  that  it  should  be  upon  its  back.  The  Clinical 
Society's  Committee  advise  that  the  child  should  be  laid  upon  its  side. 
About  a  drachm  is  the  quantity  which  they  recommend.  Every  care 
must  be  taken  to  prevent  any  escape  of  the  cerebro-spinal  fluid,  nov 
and  later,  it  being  clearly  understood  that  any  leakage,  which  is  most 
difficult  to  prevent)  will  lead  to  septic  meningitis  and  death.  Wboi 
the  needle  is  withdrawn  the  puncture  should  be  pressed  around  it 
and  immediately  painted  with  collodion  and  iodoform,  a  dressing  of 
dry  gauze  being  also  secured  with  collodion  (p.  803).  I  prefer  to  give 
a  little  chloroform  to  prevent  any  crying  and  straining  at  the  time. 
The  child  should  be  kept  as  quiet  as  possible  afterwards,  on  its  side, 
and  an  assistant  should  make  sure,  for  the  first  hour  at  least,  that  no 
leakage  is  goiufr  on.  Shrinking  of  tlie  cyst,  setting  in  rapidly  and 
continuing  steadily,  shows  that  all  is  well.  If  the  injection  tail  alto- 
gether, or  oi.ly  cause  partial  obliteration  of  the  sac,  it  should  be 
repejited  at  intervals  of  a  week  or  ten  days. 

2.  Simple  Tapping  and  Drainage.  — This  consists  of  either 
tapping  with  a  very  fine  trocar  and  carefully  sealing  the  opening,  or 
inserting  a  single  piece  of  horsehair  as  a  drain.  I  have  had  one  suc- 
cessful case  treated  by  the  former  method,  and  four  unsuccessful  ones. 
The  use  of  the  horsehair  drain  is  not  to  be  recommended,  as  the  leakage 
cannot  be  kept  sweet. 

3.  Excision  of  the  SacJ— There  is  no  doubt  that  this  method  has 
met  with  a  considerable  amount  of  success,  but  with  regard  to  this  the 

*  The  Clinical  Society's  Committee  collected  71  cnaes  treated  by  this  method.  Of 
these,  35  recovered,  27  died,  4  were  relieved,  and  5  unrelieved.  In  a  letter  to  the  Cod- 
mittee  (dated  May  11, 1885)  Dr.  Morton  was  able  to  refer  to  50  cases  thus  treated.  Of 
these,  41  ap^)ear  to  have  been  successfnl,  and  9  nnsuccessfiil. 

t  The  fluid  is  iodine,  gr.  x. ;  iodide  of  potassium,  5J ;  glycerine,  £. 

X  The  Clinical  Society's  Committee  collected  23  cases  treated  by  excision  of  the  rk 
Of  these,  16  recovered,  7  die<l.  They  point  out  that  no  mention  of  the  cont«it8  of  tke 
sac  is  made  in  6  cases ;  that  nerves  were  certainly  absent  in  16  cases ;  and  that  ia  1, 
which  was  fatal,  tiiey  were  certainly  present  ( TVatu.,  vol.  xviii.  p.  380). 
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following  points  must  be  reckoned  with :  (1)  It  is  probable  that  many 
cases  of  failure  have  not  been  reported.  (2)  In  many  of  the  cases  it 
is  not  stated  with  sufficient  clearness  whether  nerves  were  present  or 
not.  (3)  The  patient  is  exposed  to  the  grave  dangers  of  removal  of  the 
nerves  or  cord. 

The  cases  best  suited  to  this  method  are  those,  of  course,  where 
there  is  something  of  a  pedicle,  or  where  the  gap  in  the  bones  is  very 
small  or  closed.* 

Mr.  Robson  has  recordedf  four  cases  in  which  he  excised  the  sac 
with  the  aid  of  the  eucalyptus  spray,  suturing  the  meningeal  and 
cutaneous  flaps  respectively.  Three  cases  did  well.  Nerves  do  not 
appear  to  have  been  present  in  the  sac.  Mr.  Robson  suggests  that  if 
this  complication  is  present,  portions  of  the  cyst-wall  might  be  removed 
from  between  the  nerves,  and  the  remains  of  the  sac  placed  in  the 
opening  in  the  bones  and  covered  over  with  skin. J 

Causes  of  Failure  after  the  Radical  Cure  of  Spina  Bifida. 

1.  Leakage  and  septic  meningitis. 

2.  Convulsions  and  rapid  death. § 

3.  Paraplegia.  The  setting  in  of  this  after  injection  may  be  tem- 
porary or  permanent. 

4.  Hydrocephalus.  This  also  may  make  its  appearance  after  the 
injection  with  iodo-glycerine. 

5.  No  result,  the  swelling  progressing  unaltered. 

TREPHINING  THE  VERTEBRAL  COLUMN. 
After  Prof.  Horsley 's  brilliantly  successful  operation  for  the  removal 
of  a  growth  from  the  spinal  cord,  brought  before  the  Medico-Chirurgical 
Society  this  year,||  this  most  rare  operation  must  be,  though  thus  most 
briefly,  alluded  to. 

*  Dr.  Sinclair  (Dub.  Joum.  Med.  Set.,  1886,  vol.  i.  p.  199)  records  a  case  of  successful 
excision.  Here  all  communication  with  the  spinal  canal  was  shut  off  br  a  strong 
vascular  cord.  No  alteration  in  tension  had  occurred  when  the  child  cried,  and  con- 
tinuous pressure  on  the  swelling  had  produced  no  head  symptoms. 

t  BrU.  Med.  Joum.,  April  4,  1886. 

X  Any  one  attempting  this  method  would  be  wise  to  remove  portions  of  the  sac  from 
its  sides  only,  suturing  the  edges  of  the  wound. 

I  Mr.  Glutton,  who  brought  a  successful  case  of  Dr.  Morton's  treatment  before  the 
Clinical  Society  {Trans.,  vol.  xvi.  p.  34),  mentioned  another  in  which  this  treatment 
was  immediately  followed  by  fatal  convulsions.  The  same  proved  fatal  in  about  ten 
hours  in  a  case  under  my  care.  Mr.  Bennett,  during  the  above  discussion,  mentioned 
a  case  in  which,  owing  to  the  child  being  indisposed  at  the  time,  he  declined  to 
operate.  The  child  died  on  its  way  home  of  convulsions.  He  remarked  that  if  he  had 
used  the  injection,  this  would  have  been  credited  with  the  convulsions. 

H  BrU.  Med.  Joum.,  1888,  vol.  i.  p.  191,  1273.  An  account  of  the  operation  when 
employed  for  fracture-dislocation  of  the  spine  will  be  found  in  my  article,  "Injuries  of 
the  Back,"  Syitem  (^  Surgery,  vol.  i.  p.  682. 
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TAPFINO  OB  INCISING  THE  FERICARDniM. 

Indications. 

(1)  When  a  pericardial  effusion  has  resisted  previous  treatment 

(2)  Wtien  there  is  a  steady  increase  of  precordial  dulness. 

(3)  When  the  heart-beat  and  pulse  are  becoming  feeble. 

(4)  When  there  are  cyanosis,  dyspnoea,  and  epigastric  distress. 

(5)  When  the  effusion  persists,  when  it  is  accompanied  by  oedema, 
rigors,  and  pysemia,  when  it  occurs  in  a  much  weakened  patient,  at 
part  of  pyaemia,  the  fluid  is  probably  purulent.* 

The  most  suitable  place  for  puncture  is,  in  ordinary  cases,  the  fifthf 
left  intercostal  space,  about  1  inch  from  the  edge  of  the  sternum,  so  at 
to  avoid  the  internal  mammary  artery,^  the  instrument  being  a  trocar 
and  cannula,  with  or  without  aspiration,  according  to  the  facility  irith 
which  the  fluid  flows.§  A  pint  of  serum,  and  in  many  cases  over  a 
pint,  has  been  removed.  The  witlidrawal  of  a  much  smaller  amoant 
— viz.,  3  or  5  oz. — lias  been  followed  by  recovery. || 

A  preliniinury  puncture  being  made  with  a  scalpel,  the  trocar— in 
the  case  of  scrum,  a  hydrocele  trocar  will  probably  be  sufficient— 


*  In  Dr.  West's  case  {Med.  Ckir.  TVans.,  vol.  Ixvi.  p.  266),  treated  successfiillr,  fiistbj 
tapping  and  then  by  free  incision,  there  were  no  rigors  or  sweating,  but  cedema  of  ihe 
chest-walls,  most  marked  over  the  precordial  region,  was  present  So,  too,  in  a  patient 
of  Prof.  Roeenstein's,  a  boy  aged  ten,  with  a  large  purulent  pericardial  efiiiaioo,  \ht 
tem|teratnre  was  hardly  above  normal,  and  there  was  no  oedema. 

f  The  fourth  space  has  also  been  chosen  in  many  cases. 

X  And  also  to  avoid  opening  the  pleura.  When  this  is  adherent  to  the  pericardioB, 
the  tapping  or  incision  can,  of  course,  be  made  farther  out.  But  Dr.  West,  who  cboM 
the  nipple  line  for  his  puncture  and  opening  as  the  spot  wherq  the  heart  was  fiutlMt 
from  the  chest-walls,  found  that  a  long  sinus  formed — fm  ar^gument  for  panctnriog 
nearer  the  sternum. 

I  In  Dr.  West's  case  the  pus  was  very  viscid,  and  flowed  slowly ;  the  cannula  «« 
accordingly  connected  with  the  aspirator,  and  about  !4  oz.  obtained. 

II  With  regard  to  the  amount  to  be  withdrawn.  Dr.  Stewart  (Edin.  Mtd.Jma*^ 
August,  1885,  thinks  that,  if  serous  fluid  is  found,  aspiration  should  be  made  use  of,  bat 
only  enough  withdrawn  to  give  relief.  He  points  out  that  it  is  a  sound  rule,  in  dealiaf 
with  vital  organs,  that  only  a  minimum  amount  of  interference  should  be  had  rNoane 
to,  and  that  this  is  especially  necessary  in  cases  which  threaten  pulse-failare.  Thetap- 
ping  should  be  repeated  rather  than  too  much  fluid  be  drawn  off  at  once. 
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scrupulously  clean,  should  be  steadily  pushed,  with  aseptic  precau- 
tions, for  1}  or  2  inches  through  the  chest-wall,  and  at  a  right  angle* 
to  it.  The  trocar  should  then  be  removed,  and,  if  fluid  does  not  flow, 
the  point  will  probably  be  found  not  to  move  freely  in  a  cavity.  It 
should  then  be  pushed  cautiously  onwards,  and  its  point  at  once 
sheathed  if  it  is  felt  to  touch  against  a  soft  obstacle. 

On  the  fluid  ceasing  to  flow,  the  puncture  should  be  closed  with  collo- 
dion and  iodoform. 

Dr.  West  thinks  (foe.  mpra  cit)  that  paracentesis  pericardii  may  be 
performed  with  advantage,  not  only  in  the  pericardial  effusions  of 
rheumatic  or  primary  origin,  but  also  in  those  which  occur  in  the 
later  stages  of  general  dropsy,  if  it  should  appear  that  the  fluid  in  the 
pericardium  is  adding  to  the  difficulties  under  which  the  heart  is 
placed.  According  to  the  cases  which  he  has  collected,  with  one  ex- 
ceptionf  all  the  patients  were  much  relieved  by  the  removal  of  even 
a  small  amount  of  fluid,  and  many  recovered  completely  who  would 
probably  have  died  if  the  operation  had  not  been  performed. 

The  coexistence  of  effusion  into  the  pleurse  and  peritoneal  cavity  in 
many  of  these  cases  must  be  remembered. 

If  pus  is  present  the  case  must  be  treated  by  free  incision.  An 
anaesthetic  being  given,J  the  trocar  is  taken  as  a  guiding  director,  and 
a  narrow  sharp-pointed  bistoury  carefully  thrust  in  by  its  side,  and 
the  opening  further  dilated  with  dressing-forceps  or  a  blunt-pointed 
bistoury,  care  being  taken  to  keep  the  internal  opening  into  the  peri- 
cardial sac  free.  A  large  soft  drainage-tube  should  then  be  inserted, 
and,  when  all  the  pus§  that  will  come  away  has  escaped,  aseptic  gauze 
dressings  should  be  applied. 

Dr.  Gussenbauer,  in  a  patient  aged  fifteen,  with  purulent  pericarditis 
after  osteo-myelitis,  resected  part  of  the  fifth  rib  before  incising  the 
pericardium,  and  the  patient  recovered.    While  this  is  an  improve- 

*  Mr.  Godlee  (.Diet,  of  Surg.,  vol.  ii.  p.  164)  savs  clwe  to  the  sternum,  and  obliquely 
upwards  and  outwards,  so  as  to  avoid  wounding  the  heart. 

f  In  this  case,  No.  51  in  Dr.  West's  list,  death  toolc  place,  five  minutes  after  the 
puncture,  from  hiemorrhage  into  the  pericardium  from  injury  to  the  right  ventricle. 
But  in  another  case.  No.  29,  the  patient  died  two  hours  after  the  operation,  the  left 
pleura  being  found  to  contain  air  and  blood,  the  latter  coming  from  a  puncture  in  the 
heart 

X  Chloroform  will  perhaps  be  the  wisest,  especially  if  pleural  effusion  co-exists,  on 
account  of  the  greater  struggling  with  ether.  It  was  well  taken  in  Dr.  West's  case. 
Punctures  for  cocaine  injection  will  be  painful,  and  very  likely  futile. 

2  In  Dr.  West's  case,  a  boy  aged  sixteen,  this  was  estimated  at  two  quarts.  If  the  pus 
is  foul,  but  not  otherwise,  the  cavity  should  be  syringed  out  with  dilute  carbolic  acid, 
or  mercury  perchloride  solution. 
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ment  on  the  now  abandoned  method  of  trephining  the  'stemuin,  it 
cannot  often  be  required. 
Causes  of  Failure. 

1.  The  heart  fatty  or  dilated.    These  changes  may  come  on  very 
rapidly. 

2.  The  pericardium  much  thickened  and  adherent. 

3.  Coexisting  effusions  into  the  pleurse  and  peritoneal  cavity. 

4.  (Edema  of  the  lungs.    Evidence  of  this  should  be  most  carefully 
watched  for. 

5.  Coexisting  diseases — e.g.,  phthisis  and  renal  disease. 
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Abernethy.  liKataro  of  external  iliac,  ri35 
Adams,  division  of  contracted  palmar  fascia,  32 
ALI4JKOHAM  (H.),  iuKuinal  colotomy,  607 
Allingham  (W.),  excision  of  rectum,  808 
Amussat's  operation,  763 

Anokh,  "  distance  sutures"  in  uniting  tendons,  39 
AvELllfo's  method  of  transfusion,  84 

Bakeb  (M.).  lumbar  colotomy  in  imperforate  rectum,  606;  removal  of  the  tongue,  337 

Ball,  torsion  of  sac  in  radical  cure  of  hernia,  587 

Baxks  (M.),  excision  of  shoulder  for  enchondroma,  128;  removal  of  nasal  polypi,  265; 
imperative  need  of  extensive  operations  in  breast  cancer,  508 ;  radical  cure  of  hernia, 
578,  580,  582;  ligature  of  the  first  part  of  the  subclavian,  475 

Babker,  operation  for  ununited  clavicle,  149 ;  removal  of  a  deep  growth  in  tho  neck, 
410 ;  wound  of  obturator  artery  in  operations  for  femoral  hernia,  567 ;  case  of  gastro- 
enterostomy, 697 :  excision  of  hip  by  anterior  incision,  864  ;  excision  of  kuco  by  a 
semilunar  flap,  901 ;  method  of  excision  of  astragalus,  953 

Babwell,  ligature  of  the  first  part  of  the  subclavian,  476;  diagnosis  of  aortic  and  in- 
nominate aneurism,  488,  490 

Baum,  operation  for  stretching  facial  nerve,  237 

Bennet  (W.  H.)f  removal  of  wedge  of  bone  for  talipes,  957;  sudden  death  in  spina 
bifida,  987 

Bebnays,  curetting  of  cancer  of  stomach,  699 

BiLLBOTH,  date  of  hare-lip  operations,  304 ;  repetition  of  operation  in  hare-lip,  314;  pre- 
liminary ligature  of  Unguals  in  removal  of  tongue,  333 ;  excision  of  pylorus,  694 

Bbioos,  operative  treatment  of  traumatic  epilepsy,  187, 188 

Bbixton,  amputation  through  knee-joint,  893 

Bbowxe  (L.),  case  of  removal  of  half  the  larynx,  330 

Bbuns,  excision  of  knee,  899 

Bbyant  (T.),  amputation  through  knee-joint,  892;  case  of  colectomy,  664;  puncture 
per  rectum,  780 

Bbyant  (New  York),  ligature  of  external  carotid,  447,  450 

Buchanan,  restoration  of  lower  lip,  316 

BUTLIN,  tho  value  of  microscopic  examination  of  tongue  ulcer,  325;  removal  of  tongue 
by  Kocher's  method,  339 ;  mortality  after  laryngectomy,  372 ;  malignant  disease  of 
kidney,  626 ;  malignant  disease  of  pylorus,  691 

Cadge,  lithotomy  in  little  children,  745 ;  recto-vesical  fistula  after  lateral  lithotomy,  746 ; 
the  size  of  stone  in  lithotomy,  749;  recurrence  of  stone  after  lithotomy  and  lithot- 
rity,  761 ;  lithotrity  and  litholopaxy,  758,  761 

Callisen's  operation,  ^ 

Cabden's  amputation,  885 

Cabnochan'b  operation  on  second  division  of  fifth  nerve,  232 

CHAVAsbe,  neurectomy  of  fifth  nerve,  232 

Cueeveb's  method  of  removing  tonsillar  growths,  342 

Chopabt's  amputation,  957 ;  method  of  restoring  lower  lip,  316 

Ciniselli,  galvanic  puncture  in  thoracic  aneurism,  498 

Clemot,  operation  for  hare-lip,  308 

CLVTroN,  neurectomy  of  fifth  nerve,  232 ;  treatment  of  thyroid  cysts,  404 

Cock,  perineal  section,  external  urethrotomy  without  a  guide,  787 

CooPEB  (Sir  A.),  trephining,  166;  ligature  of  external  iliac,  533;  ligature  of  abdominal 
aorta,  556,  557 

CaiPPB,  method  of  transfusion,  84;  ligature  of  external  carotid,  446;  treatment  of 
wound  of  thigh,  876 ;  hsmorrhage  from  posterior  tibial  artery,  912 ;  removal  of 
rectum,  828 

CCBLING,  operation  for  varicocele,  813 

CzEBNY,  method  of  removing  tonsillar  growths,  343 ;  ligature  of  abdominal  aorta  dur- 
ing nephrectomy,  637 
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Davies-Colley,  partial  resection  of  head  of  homeros,  131;  oolotomy  by  two  nta^es,  ase 

of  pins  in,  600;  removal  of  wedge  of  tarsal  bone<«  for  inveterate  talipes,  956 
Davy,  rectal  lever,  846 ;  removal  of  wedge  of  bone  for  inveterate  talipes,  956 
Deleoakde,  suture  of  extensor  tendons  in  Chopart's  amputation,  958 
DiDOT,  webbed  fingers,  31 

DiEFFENBACH,  restoration  of  angle  of  month,  316 
DiETBicH,  ligature  of  vertebral,  464 
DUBBEUIL,  amputation  at  wrist,  51 
Duncan  (J.),  re-infusion,  89 
DUPLAY,  hypospadias,  799 
DuPUYTBEN,  cerebral  abscess,  162 
DUBHAM,  electrolysis  of  hydatids,  706 

Edinburoh  Subgeons  on  re-infusion,  89 

Ebicusen,  treatment  of  inflamed  axillary  aneurism,  115;   excUion  of  shoalder,  128; 

ligature  of  common  femoral,  869;  operation  for  varicocele,  812 
ESMABCU,  fixity  of  lower  jaw,  302 

Fenoeb,  exploration  of  cerebral  abscess,  183 ;  resection  of  ribs,  521 

Febousson  (Sir  W.),  date  of  operation  for  hare-lip,  303 ;  treatment  of  pre-maxillary  bone, 

311,  313;  operation  for  hard  palate,  322;  lithotomy  in  little  children,  745 
FOBSTKB  (J.  CoOPEE),  avulsion  of  naso-pharyngeal  polypus,  279 

FowLEB  (Q.  R.),  operations  on  the  fifth  nerve,  231,  232;  ununited  fracture  of  patella,  912 
FUBNEAUX  JoBDAN,  amputation  at  shoulder-joint,  125;  at  hip-joint.  844 

Galabin,  transfusion,  83  ;  ruptured  perineum,  838 

Qebster,  case  of  unilateral  laryngectomy,  381 

O1RALDE8,  position  of  sigmoid  in  imperforate  rectum,  606 

QODLEE,  trephining  for  cerebral  tumor,  216;  stretching  of  facial  nerve,  236;  resection 
of  ribs,  521;  drainage  of  lung  cavities,  527;  abdominal  section  for  obturator  hernia, 
598;  case  of  suppurative  peritonitis  treated  by  abdominal  section,  661 

OOLDINO  BiBD,  removal  of  tonsillar  growths,  342;  j^uuostomy,  699;  trana-patellar  ex- 
cision of  knee,  901 

Gk)ODHABT,  Margate  air  for  empyema,  518;  inflation  in  intussusception,  647 

Gould,  amputation  of  penis,  806 

Geeoory,  amputation  in  case  of  hand  flayed  by  machinery,  29 

Greiu  Smith,  nephrectomy,  631,  (£12  ;  abdominal  section  for  intestinal  obstruction,  657; 
removal  of  biliary  calculi, .703;  removal  of  uterine  appendages,  721,  7^;  removal 
of  cancerous  uteru".,  730,  732;  ectopia  vesicw,  796 

Gunn,  deferred  operations  for  old  depressed  fracture  of  the  skull,  157 

Gussenbaueb,  resection  of  rib  for  incision  of  pericardium,  989 

Guthrie,  cut-throat  wound  of  common  carotid,  428 ;  amputation  at  hip-joint,  852 

Hardie,  contracted  palmar  fascia,  35 

Hare,  venesection,  80 

Harbison  (R.i,  urethrotome,  704;  puncture  of  bladder  through  prostate,  781 

Heath,  amputation  at  shoulder-joint  for  gangrene,  111;  removal  of  scapula  together 
with  upper  extremity,  144;  removal  of  jaws,  271,  291,  295;  fixity  of  lower  jaw,  303; 
control  of  htemorrhage  from  a  divide<l  lingual,  .'fJ3 

Hewson,  comparison  of  Syme's  and  PirogoB's  amputations,  944 

Hey'8  amputation,  960 

Hill  (B.),  internal  urethrotomy,  791,  792,  793 

Hilton,  fissure  of  aims.  826 

Uuffa,  mortality  after  hare-lip  operations,  313 ;  shortening  met  with  after  excision  of 
knee,  904 

Holden,  on  trephining,  166 

HoLL,  frequency  of  rudimentary  condition  of  twelfth  rib,  614 

Holmes,  treatment  of  axillary  aneurism,  112;  value  of  sub-periostoal  excision  of 
shoulder-joint,  135;  pus  between  bone  and  dura  mater,  169;  treatment  of  pre-max- 
illary  bone  in  hare-lip,  310;  diagnosis  of  wounds  of  the  vertebral,  461  ;  ligature  of 
subclavian,  466;  ligature  of  innominate,  478;  surgical  interference  in  thoracic 
aneurism,  490,  493,  498;  ilio-fei^oral  aneurism,  528 ;  ligature  of  the  common  iliac, 
540 ;  glutseal  aneurism,  552 ;  Prof.  Loreta's  cases  of  dilatation  of  the  stomtkch  ori- 
fices, 6H7;  ligature  of  common  femoral,  869 ;  condition  of  the  limbaft«r  excision  of 
the  knee,  895;  excision  of  ankle,  947;  of  os  calcis,  953 

Holt,  aneurism  of  brachial,  93 

H0B8LEY,  removal  of  brain  scar  for  traumatic  epilepsy,  1S8;  tubercular  tumor  of  brain. 
221 ;  method  of  operating  on  the  brain,  227 ;  eflects  of  thyrt)idect«my,  390 ;  trephin- 
ing vertebral  canal,  987 

HowsE,  deteittion  of  stone  in  nephro-lithotomy,  615 ;  gastrostomy,  680 ;  circumcision,  8t)l ; 
varicocele,  811 ;  splint  for  excision  of  knee,  906;  sequestrotoniy,  933 
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PtTKTEB,  stretching  facial  nerve,  237 

HcfJUiER,  position  of  sifcmoid  in  cases  of  imperforate  rectam,  606 

HuLKE,  fracture  of  inner  wall  of  orbit,  160 ;  trephining  cerebral  abscess,  184 ;  cerebel- 
lar al>seess,  196 

Hutchinson,  excision  of  shoulder  for  myeloid  growth,  130;  mode  of  preventing  heem- 
orrbagp  in  scalp  operations,  151 ;  state  of  pupil  in  middle  meningeal  hiemorrhage, 
177;  0|)crative  treatment  of  lupus.  240  ;  intussusception,  649 ;  acute  intestinal  ob- 
struction, question  of  operative  interference  in,  652 

Irish  Surgeons,  ligature  of  common  femoral,  869 

Kreoan,  litholapaxy  in  male  children,  769 

Keen,  stretching  fiwiial  nerve,  238 

KiKMissoN,  removal  of  growths  from  Scarpa's  triangle,  8ft7 

Kocher,  excision  of  tongue,  327 ;  myxopdenin  aft-er  thyroidectomy,  390,  391 

KoNKK  valne  of  free  incision  in  lumbar  nephrectomy,  631 

KiiRTE,  rupture  of  axillary  artery  in  shoulder  dislocation,  112 

Lanoe.  importance  in  kidney  operation  of  a  rudimentary  state  of  the  twelfth  rib,  614 
Lanoenbeck,  excision  of  wrist,  46  ;  removal  of  uaso- pharyngeal  polypus  through  the 

nose,  286 ;  incision  for  nephrectomy,  289 
Larhey,  ampntation  at  hip-joint,  852 

Lawrence  (Sir  W.),  removal  of  naso-pharyngeal  polypus  through  the  nose,  285 
Lee  (Chicago^,  trephining  for  cerebral  abscejsi,  183 
Lee  (H.),  operation  for  varicocele,  813 
Lembert's  suture  of  intestine,  666 

IjISfhanc.  amputAtion  at  hip-joint,  852 ;  ampntation  through  tarso-metatarsal  joints,  960 
Lister  (Sir  .T.),  excision  of  wrist,  42;  wiring    ununited  fracture  of  olecranon,  78;  on 

Citrden's  amputation,  885  ;  treatment  of  compound  fractures,  935 
LoNOMOKE  (Sir  T.),  excision  of  radius  and  ulna  in  military  surgery,  S9;  excision  of  the 

shoulder,  131 ;  gunshot  injuries  of  the  knee,  897 
LoRETA,  dilatation  of  stomach  oriflc<-8,  687 
LossEN,  neurotomy  of  the  fifth  nerve,  2;J4 
Lucas  (R.  C),  excision  of  lower  end  of  ulna  for  myeloid  sarcoma,  58 ;  radical  cure  of 

umbilical  hernia,  576;  hseniorrhage  after  nephrectomy,  634;  succeasfnl  uephru-lith- 

otomy  four  months  after  nephrectomy,  642 
Lucas-Championniere,  cerebral  localization,  215 
Lucke,  neurectomy  of  the  fifth  nerve,  2.'J4 

MacCormac  (Sir  W.),  rhinoplasty  by  the  Italian  method,  261 ;  removal  of  the  thyroid  " 
gland,  393,  395, 396 ;  treatment  of  ruptiired  bladder,  776 ;  ligature  of  poplit«al  artery 
from  the  front,  920;  case  of  Mickuliez's  operation  on  the  tarsus,  954 

Macewen,  restoration  of  humerus  !»y  bone  grjifts,  102;  replacement  of  bone  after  tre- 
phining, 168  ;  trephining  for  cerebral  abscess,  182;  supra-condyk>id  osteotomy  of 
femur,  966 ;  osteotomy  of  tibia  as  well  as  femur,  969 

Macleou,  on  Syme's  amputation,  939 

Maisonneuve's  and  Guerin's  operation  for  naso-pharyngeal  polypus  by  partial  re- 
moval of  the  upper  jaw,  287 

Makins,  closure  of  artificial  anus,  662 

Makph  (H.),  nephrectomy  for  pyelitic  kidney,  630;  intnssusception,  650;  htemorrhage 
after  cleft-palate  operations,  324 ;  excision  of  hip,  854;  removal  of  loose  bodies  from 
knee-joint,  916 

Mears,  neurectomy  of  fifth  nerve,  235 

MicKULicz,  removal  of  tonsil  growths,  344 ;  myxcedema  after  thyroidectomy,  393 ;  opera- 
tion on  tarsus,  954 

MiRAULT.  operation  for  hare-lip,  309 

Moore,  removal  of  rodent  ulcer,  243,  245,  246 ;  causes  of  failure  after  removal  of  breast, 
504  ;  introduction  of  wire  into  anenrismal  sac,  496 

Morris,  removal  of  myeloid  growth  of  radius,  57;  restoration  of  Steno's  duct,  240; 
nephro-lithotomy,  615;  nephrectomy,  624,  642;  nephrorraphy,  6-14  ;  radical  cure  of 
hydrocele,  810 

MoTT,  removal  of  clavicle,  146;  ligature  of  innominate,  480 

Nancrede,  trephining,  156, 157;  cerebral  abscess,  162;  cerebral  localiaition,  213;  oper- 
ative interference  in  abdominal  injuries,  669 
N^LATON,  naso-pharyngeal  polypus,  2^;  hare-lip,  309;  right  iliac  cnterotomy,  659 
Norton,  webbed  fingers,  31 

Oqston,  trephining  frontal  sinuses,  208;  osteotomy  for  genu  valgum,  969 

63 
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Ollies,  sob-periMtMl  exeiaion  of  shonlder,  135 ;  rnnoval  of  naso-pharyngnl  pnlTpas 
thiwngli  noae,  886 ;  prcaervmtion  of  Uteral  ligaments  in  knee  rzeUoo,  90Ci ;  inii«- 
qnent  drMBinm  alter  kne«  excinion,  901 

On*,  on  gunshot  injuritt,  excision  of  wrist,  47;  ndiua  and  nlna,  S8;  elboiw,  75 ;  injn- 
rit*  at  bend  of  elbow,  96;  humerus,  101 ;  shoulder.  137;  lifcatnre  of  external  iliac 
for  Meondary  bBmorrhaici;  fVom  femoral,  531 :  hip-joint,  859;  knee,  897 

Paoet  (Sir  J.'i,  site  of  stricture  in  femoral  hernia,  500;  condition  of  intestine  in  straa- 

gnlated  hernia,  565 
Paget  (S.).  growths  of  palate,  384 
Pakcoast,  neurectomy  of  fifth  nerve,  234 
PaBKEB  llt(>bert\  thyrotomy,  346 ;  angular  tracheotomy  tubes,  3S2 ;  sixe  of  tube», 3S; 

suturing  bliidder  in  supra-pabic  lithotomy,  754 ;  excision  of  hip  by  anterior  ineisioii, 

SK3 
Parkeb  (Rusliton),  malformation  of  anus  and  rectam,  835 
Pabkes,  operative  interference  in  abdominal  ii\jnrin,06S 
Pi('R.am]mt«tion  through  knee-joint.  Hgs 
PiLCHEB.  suturing  bladder  in  supra-pubic  lithotomy,  754;   removal  of  growths  from 

Scarpa's  trianicle.  868 
PiBoooFF's  amputation,  943 :  contrasted  with  Syme's,  943 
Pitts,  stn-tching  inferior  dental  nerve.  235;  tumor  of  bladder,  738 
Poland  (A.),  ligature  of  subclavian.  467 
Pollock,  partial    removal  of  scapula.  139;  occasional  inveteracy  of  hydrocele,  810; 

cruMhing  piles,  8*24 ;  amputation  through  knee-joint,  893 
PoBTEB,  amputation  at  ahoulder-joint,  121 ;  excision  of  ankle,  KG 
Pye,  excisiou  of  wrist  for  ir\jnry,  47 

RoREBTS,  spirnlation  of  internal  table,  158 

BoroE's  operation,  204, 285 

BoussELL,  transOision.  86 

Bovx's  amputation,  941 

BoYES  Bell,  excision  of  thumb  phalanx  for  enchondroma.  27 

Savoby.  hemorrhage  from  malignant  disease  opening  axillary  artery,  106 

8<rHArER,  arterial  transftiRion,  90 

rtEi>iM-<>T.  n-slorntion  of  uppi-r  lip,  316 

Hkukk.  rcatonititin  i>f  lower  lip.  :)14 

■*1|IKIM>.  oxciKton  of  sliDulder  for  unriMluced  diHincation,  12^1 

Skky,  recurrent  liHMnorrhage  fmni  wound  of  pahu,  37;  nit'tlio«1  of  rhinoplastr.vHv);  am- 
putation of  nietaturMis,  fNii) 

SMiTrt  I II.  I.  rlanip  and  cautery  in  piles,  823 

Smith  (S.i,  amputation  through  knee-joint,  891 

Smith  iT.),  cleft-]>alate,  319 ;  hure-lip,  304 ;  supra-pubic  pnncture  of  the  Idaddi-r,  779 

SPANTON.  radical  cure  of  hernia.  lifW 

Spknck,  amputation  of  shoulder-joint,  120 

Stimson,  treatment  of  ruptured  axillary  artery,  112 

Symk,  old  operation  for  ligature  of  axillary  artery,  111 :  ronmion  carotid,  442:  glutjeil, 
5.'>4  ;  rhinoplasty,  '£Hi;  restoration  of  lower  lip,  315;  removal  of  tongue.  327 ;  t-xtiT- 
nal  uretlinttoniy,  7S3 ;  amputation  at  ankle,  936 

Symoni>8  iC.  .!.).  n-nioval  of  acapnia,  143;  dilatation  of  malignant  diiiea-st-of  <P:i^>plia;.iis 
tj79  ;  <with  Dr.  Mahomed)  removal  of  concretion  fn)m  vermiform  appi>ndis,  tHil  ;«- 
panded  kidney  in  nephro-lithotoniy,  617 

Taiv  ( L.t.  Iiiliary  calculi,  709 

Taylor  i  F.).  inflation  in  intussusception.  ($47 

Tn<iMn»<)N   Sir  li.^,  bladder  growths  classification,  736;  removal.  737;  litholapsixy, TS*, 

~tVl ;  snpni-pabic  lithotomy.  7ii0,  7r>l ;  urethrotome,  795 
TuoRXTON  (K.),  treatment  of  ureter  in  nephrectomy,  6.37;  enueleatiou  of  ovarian  cysK. 

71X ;  removal  of  cancerona  nt4-rns.  729, 732 ;  gastrotomy,  685 
Tikfvny,  sutnre  of  tendon  t<i  flaps  in  finger  amputation,  20 
Tii.i.AiTx,  musculo-spiral  nerve  embedded  in  callus,  105 

VooT.  fat  emimlism  after  knee  excision,  909 
VoLKMANN,  treatment  of  lupus,  240 

Wal.«ham,  treatment  of  epilepsy.  IR'i ;  stone  in  female  children,  773 
Ward  iO.  .  united  fracture  of  iwtella,  911,  915 
Watoox  (E.i.  modification  of  Pirogoff's  amputation,  945 
Watson  (F.  H.',  extensive  removal  of  tarsus.  9m 
West,  excisiou  of  the  wrist,  45 
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West  (S.),  tapping  and  incising  the  pericardium,  988 

Wheeluousk,  tourniquet  presnure  on  abdominal  aorta,  528 

White  (Hale),  cerebral  tumors,  232 ;  state  of  cranial  hones  in,  222 

Whitehead,  removal  of  tongue,  327;  operation  for  piles,  824 

Wilde's  incision,  194 

Williams,  drainage  of  lung  cavities,  524 

Wood,  radical  cure  of  hernia,  inguinal,  587;  femoral,  590;  umbilical,  590 

Wkiqht  (O.  A.),  excision  of  wrist,  45;  conditions  simulating  renal  calculus,  61.3;  exci- 
sion of  hip,  854 ;  excision  of  knee  for  infantile  paralysis,  900 ;  erasion  of  knee,  910 ; 
excision  of  astragalus,  952 
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Abdomkk,  operative  interference  in  ganslint  iiyaries  of,  666 

Abdominal  incinon  in  nephrectomv,  withont  opening;  peiitoaeum,  638 

Abdominal  section  for  ligature  of  abdominal  aorta,  6&6;  ligmliire  of  iDtemal  iliar,550; 
for  strangulated  obturator  hernia,  6oO;  in  nephrectomy,  685;  acute  int««tinal  ob- 
struction, 661. 6o6;  in  gnnshot  iigories,  666 

Abnormalities  of  brachial  artery,  96 

Abscess,  cerebellar,  from  ear  diseane,  196, 196;  trephining  for,  196 

Abscem,  cerebral,  from  foreign  bodies  in  the  skull,  16S;  from  injury,  180;  from  ear 
diseaiie,  196 ;  trephining  for,  196 

AbsoesH,  hepatic,  opening,  707 

Abscess  in  brain  from  ear  diBeeRe,195 

Abscew  in  brain  or  cerebellum,  195 

Abscem,  mastoid,  198, 193;  indsion  of,  194;  trephiniitg  f«Mr,  101 

Abscess  of  liver,  opening^  707 

Acid,  application  of,  in  piles,  824 ;  prolapsus,  887 

Acute  intestinal  obstruction,  661;  chief  Tuieties  ot,  645;  ezploralion  in,  651,  655 

Adhesions,  of  bowel  in  hernia,  564;  in  ovarian  tnmon,  714, 716 

Age,  influence  of,  in  tracheotomy,  848;  in  empyema,  511;  in  excision  of  the  hip,  838; 
in  excision  of  the  knee,  894 

Aids  in  reduction  of  intesUne  in  strangulated  hernia,  570;  in  recogninng  the  sac  in 
hernia  o|>erations,  561 

Aids  to  finding  the  bowel  in  colotnmy,  597 ;  renal  calculus,  615 

Air  pasHiifjcH,  foreign  bodiet*  in,  366 

Amputation,  of  arm,  96,  diflerent  methods,  97;  skin  Anns,  97;  transBzinn  flap^,  97 : 
ein-nlar,  100;  mixcxl  method,  100;  Carden'a,  885;  Cnopart'B,  9o7 ;  at  elbow-joint, 
64;  practical  points,  64,  diflerent  methods  65,  mixed,  65;  circular,  67 ;  lateral 
flapx,  66  ;  forearm,  practical  anatomical  points,  60 ;  different  method*,  CO;  skin 
fla(if>,  6U;  tranKiixion,  62;  circular,  64 ;  fingers,  17;  practical  point's,  17,  different 
nu-thod8,  18;  distal  phalanx,  17 ;  second  phalanx,  19;  at  metacarpo-plialanf;e«I 
joint,  22;  (iritti's,  884,  887;  at  hip-joint,  844,  852 ;  flap  methods,  859;  .lateral 
fla()s,  852;  antero-poaterior  flaps,  853;  Fumeaiiz  Jordan's  method,  848;  difiereni 
nii>an8  of  arresting  haemorrhage,  845 ;  Hey's,  960;  knee-joint,  891 ;  lateral  flaps 
801 ;  antero-eztemal  and  postero-internal  naps,  89i3;  leg,  different  niethndx,  928: 
lateral  Hkin  fla|M«,  928;  Teale's  method^  930 ;  in  compound  fractures,  936 ;  in  acute 
necnwiH,  1)60;  Lisfranc's,  960;  of  penis,  803;  Pirogoff^'s,  943;  at  shoulder-joint, 
ditrerent  methods,  117  ;  means  of  arrestiug  hemorrhage,  117;  by  lateral  flap<, 
118;  Silence's  method.  120;  by  superior  and  inferior  flaps,  1 22 ;  by  deltntti  flap, 
124;  I>y  anterior  and  posterior  flaiw,  124;  Fumeaux  Jordan's  method,  125;  for 
axillarv  aneurism,  115;  for  subclavian  aneurism,  114:  Skey's,  960 ;  Stokes-Gritti'^ 
884,  887;  Syme's,  939:  contrasted  with  Pirogi>ff''R,  943;  Boux's  modificatioo, 
942 ;  subaslragaloid,  946 ;  of  thumb,  phalanges,  25 ;  at  carpo-metacarpal  joint, 
25;  of  toes,  063;  of  great  toe,  964;  through  thigh,  878;  practical  points,  878; 
diflerent  methods,  878;  mixed  antero-fiosterior  flaps,  878;  by  transfixion,  880 ; 
circular,  882 ;  by  Teale's  method,  883 ;  by  lateral  flaps,  883 ;  at  wrist-joint.  diK-renl 
methods.  40 ;  lung  (talmar  flap,  50 ;  equal  antero- posterior  flaps,  Dtibrcuil's  method, 
51 ;  circular  method,  51 ;  Teale's  method,  62 

Aneurism,  of  aorta  and  innominate,  488 ;  aortic,  tracheotomy  in,  364 ;  axillary,  110, 
,  466;  old  operation  for,  111 ;  cases  requiring  amputation  at  shonlder-joiut,  114: 
brachial,  92;  arterio-venous,  91 ;  of  common  carotid,  431,  old  operation  for,  442; 
of  external  carotid,  432,  by  anastomosis  of  branches  of  external  carotid,  449;  of 
internal  carotid,  433,  456;  femoral,  869;  gluteal,  551,  old  operation  for,  554: 
llio-femoral,  iliac,  femoral,  inguinal,  628,  539;  popliteal,  871,  niptored  912; 
radial  and  ulnar,  traumatic,  63;  simulated  by  pulsating  tumora,  543 ;  subdavian 
and  subclavio-axillsry,  467 ;  temporal,  419;  vertebral,  460 
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Aneurism  needlei*,  470 

Ankle,  excision  of,  947 

Anterior  tibial  artery,  ligature  of,  925,  926,  927 

Antiseptic  excision  of  hydrocele,  810:  of  veins  in  varicocele,  811 

Antiseptic  incision  of  hydrocele,  808 

Antrum,  epithelioma  of,  269;  relation  of  a  growth  to,  272;  tapping,  292 

Anus,  artiticial,  formation  of,  658;  closure  of,  661 ;  imperforate,  835 

Aorta,  abdominal  ligature  of,  657,  558 

Appendages,  uterine,  removal  of,  721 

Arm,  amputation  of,  96  ;  different  methods,  97 :  by  skin  flaps,  97 ;  by  transfixion,  98 ; 
combined  method,  100;  circular,  100 

Arterial  transfusion,  90 

Arterio-venous  aneurism  at  bend  of  elbow,  91 

Artery,  abdominal  aorta,  ligature  of,  through  the  peritoneum,  557 ;  behind  the  peri- 
toneum, 558;  anterior  tibial,  ligat<ire  of,  in  compound  fracture,  925  ;  at  junction 
of  upper  and  middle  third  of  leg,  926 ;  at  junction  of  lower  and  middle  third,  927  ; 
axillary,  ligature  of  first  part,  106;  ligature  of  third  part,  110;  old  operation, 
110;  rupture  in  dislocation  of  shoulder,  treatment,  112;  brachial,  ligature  of,  at 
bend  of  elbow,  91 ;  in  the  middle  of  the  arm,  92 ;  carotid,  common,  ligature  of, 
427 ;  high  operation,  429 ;  low,  440;  temporary  ligature,  441 ;  old  operation, 442 ; 
question  of  ligature  of  common  or  external  carotid,  433,  416;  carotid,  external, 
ligature  of,  446 ;  above  and  below  digastric,  4o3,  455;  carotid,  internal,  ligature 
of,  455 ;  rareness  of  wounds  of,  446 ;  dorsalis  |)edis,  ligature  of,  938 ;  facial,  ligature 
of,  421 ;  femoral,  common,  ligature  o**,  432 ;  injury  of,  in  removal  of  growths,  867  ; 
que!<ti<m  of  ligature  of  vein,  868;  femoral,  superficial,  ligature  of,  in  Scarpa's  tri- 
angle, 871 ;  wound  of  vein,  875 ;  ligature  in  Hunter's  canal.  875;  wound  of,  in 
mid  thigh,  875 ;  glutseal,  ligature  of,  551 ;  by  the  old  operation,  654 ;  iliac,  common, 
ligature  of,  538;  by  anterior  incision,  545 ;  by  (tosterior  incision,  546  ;  iliac,  ex- 
ternal, ligature  of,  528:  by  Sir  A.  Cooper's  method,  533;  by  Abernethy's,  535  ; 
ilinc,  internal,  ligature  of,  548,  550;  by  laparotomy,  550;  interior  thyroid,  nee 
Thyroid  Arteries;  innominate,  lijrature  of,  477,  480 ;  internal  carotid,  see  Carotid  ; 
internal  iliac,  sfe  Iliac,  Internal ;  lingual,  ligature  of,  424,  under  the  hyo-glossus, 
425 ;  of  first  part,  427 ;  middle  meningeal,  hsemorrhage  from,  after  trephining, 
177 ;  occipital,  ligature  of,  421,  423;  palmar  arches,  haemorrhage  from,  36 ;  pero- 
neal, ligature  of,  928;  poplitspal,  ligature  of,  from  behind,  920;  from  in  front, 
920;  posterior  tibial,  ligature  of,  920;  in  middle  of  leg,  924;  in  lower  third.  924; 
at  inner  ankle,  925;  radial,  ligature  of,  on  back  of  wrist,  52;  in  forearm,  53;  in 
lower  third,  54;  in  middle  third,  54;  in  upfier  third,  55  ;  subclavian,  ligature  of, 
in  its  second  and  third  parts,  465,  467 ;  ligature  of,  first  part,  475;  in  thoracic 
aneurism,  493;  temporal,  ligature  of,  419;  arteriotomy  of,  420;  thyroid  arteries, 
ligature  of,  in  enlarged  thyroid,  400;  of  superior  thyroid,  401 ;  of  inferior,  401 ; 
ulnar,  ligature  of,  in  the  forearm,  55;  in  lower  third,  56 ;  in  middle  third, -'6; 
vertebral,  ligature  of,  460,  463;  in  epilejwy,  462 

Artificial  anus,  formation  of,  658;  closure  of,  661 

Artificial  larynx,  383 

Aspiration  of  pleura,  513 ;  of  bladder,  778 

Astragalus,  excision  of,  952;  for  diKcase,  952;  for  infantile  paralvsis,  952;  for  injurv, 

952 
Axillary  aneurism,  amputation  at  shoulder-joint  for,  115 

Axillary  artery,  ligature  of,  first  part,  106;  of  third  part,  110;  old  operation,  110; 
rupture  of,  in  reduction  of  shoulder  dislocation,  112 

Bag,  for  distending  rectnm  in  supra-pubic  cystotomy,  750 

Biliary  calculi,  removal  of,  708 

Bladder,  operations  on,  735 ;  removal  of  growths  from,  735 ;  removal  of  stone  from, 
740-774;  cystotomy,  774;  rupture  of,  775;  aspiration  of,  778;  puncture  of,  778  ; 
supra-pubic,  779;  per  rectum,  780;  through  the  prostate,  781 

Bone-crowns,  replacement  after  trephining,  168 

Bone-grafts,  restoration  of  humerus  by,  1 02  ' 

Brachial  artery,  ligature  of,  at  bend  of  elbow,  91 ;  in  the  middle  of  the  arm,  92 ;  spon- 
taneous aneurism  of,  »3 ;  abnormalities,  95 

Brain,  traumatic  abscess,  162,  183;  from  mastoid  abscess,  1 95  ;  foreign  bodies  in,  198; 
removal  of  bullets  from,  198 ;  motor  area  of,  209 ;  tumors  of,  localization,  removal 
of,  216 ;  Prof.  Horsley's  method  of  operating  on,  227 
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Breast  cancer,  question  of  operation  in,  499;  removal  of,  499,  502;  chief  objects  in 
removal,  502;  recurrence  after  removal  of,  501;  need  of  extensive  operations 
for,  608 

Bronchi,  foreign  bodies  in,  S67 

Bullets  in  the  brain,  198 

CjBBARIAK  section,  733 

Calculus,  biliary,  removal,  708;  renal,  evidence  of,  611;  conditions  simnlating,  612; 

removal,  614;  in  bladder,  difBcnlties  in  finding,  741 ;  difficulties  in   extracting, 

748;  size  of,  suited  to  lateral  lithotomy,  749;  to  lithotrity  and  lilholapaxy,  758; 

recurrence,  761 ;  detection  of  last  fragment  in  litholapaxy,  766 ;  treatment  of,  in 

the  female  bladder,  770 
Callus,  compression  of  musculo-spiral  nerve  by,  104 
Cancer,  see  diflerent  parts,  e.g.,  for  cancer  of  tongue,  see  Tongue 
Garden's  amputation,  885 
Cardiac  orifice  of  stomach,  dilatation  of,  689 
Carotid,  common  ligature  of,  427,  438;  temporary  ligature,  438;  old  operation,  442 ; 

external,  ligature  of,  446,  453;  internal,  ligature  of,  455,  459 
Castration,  814,  818;  in  malignant  disease,  816;  in  tubercular  testis,  817 
Caustic  paste,  zinc  chloride,  use  of,  in  rodent  ulcer,  244 ;  after  removal  of  eyeballs,  252 ; 

after  clearing  out  orbit,  253;  after  removal  of  upper  jaw,  275,  300 
Cautery,  tracheotomy  by,  355 ;  in  removal  of  tongue,  338 ;  in  removal  of  the  penis,  804 
Cerebellar  ai>sce8s  from  ear  disease,  195,  196 
Cerebral  abscess,  from  foreign  bodi»  in  the  skull,  162;  from  injury,  180;  from  ear 

disease,  195;  trephining  for,  190 
Cerebral  sinuses,  phlebitis  in  ear  diH<>ase,  197 
Cerebral  tumor,  local  ization  of,  209 ;  condition  of  skull  bones  in,  222 ;  varieties  of,  222 ; 

trephining  for,  216,  227 
Chest,  incision  of,  in  empyema,  516;  tapping  of,  511,  513;  nature  of  fluid  in,  serous 

or  purulent,  511 
Choice  of  operation  in  thoracic  aneurism,  498 ;  between  Inmbar  and  abdominal 

nephrectomy,  639;  in  stricture-retention,  790;  between  excision  and  erasion  of 

the  knee,  909;  between  Syme's  and  Pirogoff's  amputation,  943;  between  excision 

and  amputation  in  disease  of  the  tarsus,  951 
Cholecystectomy,  713 
Cholecystotomy,  708,  710 
Chopart's  amputation,  957 
Circuluraniptitalionof  arm,  100;  through  el  bow -joint,  67 ;  of  forearm,  64 ;  penis.SOl; 

thigh,  882;  wrist,  51 
Circumcision,  801 

Clamp  for  resection  of  intestine,  002;  in  piles  with  cautery,  823 
Clavicle,  wiring  ununited  fracture  of,  149;  removal  of,  146 
Clearing  out  of  orbit,  253 
Cleft  palate,  best  date  for  operation,  317 ;  operation  on  soft,  319 ;  on  hard,  321 ;  nasal 

flap  method,  323 
Closure  of  artificial  anus,  661 
Colectomy,  663 

Collateral  circulation  after  ligature,  sm  each  artery 
Colon,  abnormalities  of,  603 
Cololomy,  lumbar,  591,  597 ;  choice  of  side  in.  593,  595;  aids  to  finding  bowel  in,  596; 

landmarks,  591,  597;  presence  »f  mesocolon  in,  603;  by  two  stages,  600;  the  use 

of  pins  in,  600;  inguinal,  605;  inguinal  of  lumbar  in  imperforate  rectum,  606; 

comparison  of  colotomy  and  excision  of  the  rectum,  829 
Compound  depressed  frocture  of  skull,  operative  interference  in,  156;  compound  frac- 
tures, treatment  of,  934;  amputation  in,  936 
Condition  of  limb  after  hip-excision,  857  ;  of  patient  after  laryngectomy,  384;  after 

excision  of  rectum,  830 
Conical  trephine,  165 
Conservative  surgery  of  the  hand,  28 
Contracted  palmar  fascia,  operations  on,  32 
Cranial  bones  and  dura  mater,  growths  from,  152 
Cranial  bones,  condition  of,  in  cerebral  tumor,  222 
Crushing  of  piles,  824 
Curetting  gastric  cancer,  699 
Cystotomy,  774 
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DiolTAl.  dilatation  of  stomach  orifices,  687 

Dilatation  of  stomach  orifices,  687;  pylorus,  687;  cardiac  oi-ifice,  689 

Direct  transfusion,  82 

Dislocation  of  shoulder,  rupture  of  axillary  artery  during  reduction,  112 

Distill  phaliinx  of  finger,  amputation  of,  18 

Distance  sutures  in  union  of  tendons,  38 

Divided  tendons  of  fingers,  38 ;  nerves,  978 

Division  of  contracted  palmar  fascia,  32 

Dorsalis  pedis,  ligature  of,  938 

Drainage,  of  lung  cavities,  523;  vnlue  of,  in  hydronephrosis,  607 

Duodenostomy,  698 

Ear  disease,  phlebitis  of  cerebral  sinuses  in,  197 ;  meningitis  in,  197  ;  practical  ana- 
tomical  points  in,  192;  mastoid  absce»s.  193;  abscess  in  brain  or  cerebellum,  195. 

Ecrasenr  in  the  removal  of  the  tongue,  337;  galvanic,  33S ;  in  removal  of  bladder 
growths,  739;  in  removal  of  penis,  803 

Ectopia  vesica;,  796 

Elbow-joint,  amputation  through,  different  methods,  64;  excision  of,  67,  69 ;  arterio- 
venous aneurism  at  bend  of,  91 ;  conservative  surgery  in  gtini^hot  wounds  of,  96 

Electrolysis,  in  naso-phnryngcnl  {Jolypus,  281;  in  hydatids,  706 

Elephantiasis,  ligature  of  large  vessels  in,  531,  872 

Empyema,  514 ;  treatment  of,  515;  resection  of  ribs  for,  521 

Enterectomy,  663 

Enterotomy,  658;  right  iliac,  659 

Epispadias,  800 

Erasion  of  knee,  910 

Excision,  of  ankle,  947;  astragalus,  951;  elbow,  67;  hip,  854;  humerus,  101; 
hydrocele,  810;  knee-joint,  893;  pylorus,  691;  os  calcis,  953;  radius  and  ulna 
for  growths,  57;  in  military  surgery,  59;  rectum,  828;  shoulder,  126;  in  unre- 
duced dislocations,  128;  tarsal  bones  and  joints,  950;  leniporo-maxillary  Joint, 
300 ;  wrist-joint,  40 

External  carotid,  ligature  of,  446 

External  iliac,  ligature  of,  532 

External  urethrotomy,  783 

Facial  artery,  ligature  of,  421 

Facial  nerve,  stretching  of,  236 

Female  bladder,  treatment  of  stone  in,  770;  by  dilatation  of  urethra,  770;  lilholapaxy, 
771;  vaginal  lithotomy,  771;  supra-pubic  lithotomy,  773 

Femoral  artery,  common,  ligature  of,  866,  871  ;  question  of  ligature  of,  in  wound  of 
femoral  vein,  868;  question  of  ligature  of  common  femoral  or  external  iliac,  869 

Femoral  artery,  superficial,  ligature  of,  in  Scarpa's  triangle,  871, 873 ;  injury  to  femoral 
vein  during  operation,  875;  ligature  ot,  in  Hunter's  canal,  875,  877;  wounds  of, 
875 

Femoral  hernia,  strangidatcd,  559 ;  operation  without  opening  the  sac,  560 ;  by  open- 
ing the  sac,  5l>l;  complications,  564;  wound  of  obturator  artery,  567;  radical 
cure  of,  589 

Femur,  ununited  fracture  of^  890 

Fifth  nerve,  operations  on.  230^  neurotomv,  230 ;  neurectomy,  £31 ;  stretching  of, 
232,235 

Fingers,  position  of  joints,  17;  practical  points  in  amputation,  17 ;  different  amputa- 
tion of  phalanges,  18 ;  theci,  18;  amputation  of  distal  phalanx,  18;  of  second 
phalanx,  19;  through  middle  phalanx,  20;  at  metacarpo-phalangeal  joint,  22; 
removal  of  supernumerary,  24 ;  excision  of,  28 ;  reunion  of  severed,  30 ;   webbed,  30 

Fissure  of  rectimi,  826 

Fissure  of  Rolando,  209;  modes  of  finding,  208,  211 ;  practical  points  in  application 
of  trephine  to,  214 

Fistula  in  ano,  varieties.  819;  in  phthisical  patients,  820;  operation,  821 

Fixity  of  lower  jaw,  300;  operations  for,  300;  excision  of  teraporo-maxillary  joint, 
.301 ;  Esmarch's  operation,  302 

Flap  methods,  see  difTerent  operations 

Fore-arm,  amputation  of,  60;  practical  anatomical  points,  60;  methods,  60;  mixed, 
60;  transfixion,  62 ;  circular,  64  ;  bones  of,  excision,  57 
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Foreign  bodies,  in  the  skiiU,  removal  of,  161 ;  in  the  brain,  operative  interference  in, 

198;  question  of  expectant  or  operative  treatment,  201,  203;  in  the  air  passages, 

removal  of,  36(5 
Fractures,  of  the  skull,  immediate  or  recent,  trephining  in,  156,  punctured,  160;  of 

inner  wall  of  orbit,  160;  compound,  treatment  of,  934;  question  of  amputation 

in,  936 
Frontal  sinuses,  trephining,  208 

Gall-blai>der,  tapping  and  incising,  708  ;  removal  of  calculi  from,  711, 712 ;  removal 
of,  713 

Gall-stones,  intestinal  obstruction  by,  657 ;  when  justifying  operations  on  the  gall- 
bladder, 708,709;  removal  of,  from  gall-bladder,  711,  712 

Galvanic  cautery,  in  removal  of  tons^iie,  338 ,  in  amf>utation  of  the  penis,  804 

Gangrene,  amputation  at  sboulderjuint  for,  114;  of  intestine  in  hernia,  565 

Gastro-enterostomy,  697 

Gastrostoinv,  comparison  of,  with  tubage  of  oesophagus,  677,  679  ;  method  of  Ilowse, 
680 

Gastrotomy,  685 

Glands,  enlarged  axillary,  question  of  cleaning  out,- 508 ;  cpitheliomatous,  in  tongue 
cancer,  334  ;  early  enlargement  of,  in  cases  of  growths  of  tonsil,  341  ;  enlarged,  in 
epithelioma  of  the  penis,  question  of  nature,  806 

Glutteal  artery,  ligature  of,  551,  553  ;  old  operation.  554 

Growths,  enchondroma  of  thumb,  27 ;.  myeloid,  of  radius  and  ulna,  57,  58;  malignant, 
of  axilla,.opening  axillary  artery,  106;  enchondroma  and  myeloid  growth  of  np^ier 
end  of  humerus,  128;  of  scapula,.  138,  144;  of  clavicle.  146;  of  scalp,  151;  of  cra- 
nium and  dura  mater,  152;  of  brain,  216,  222;  parotid,  246;  of  eyeball,  250  ;  of 
orbit,.  253;  of  jaw,  267,  293;  na.s(»-pharyngeal,  278;  of  palate,  324 ;  of  tonsil,  340; 
of  larynx,  370 ;  thyroid,  385 ;  large  deep-seated,  of  the  neck,  407  ;  of  kidney,  625 ; 
of  blaidderr  736  j  of  rectum,  828 ;  of  Scarpa's  triangle,  867 ;  of  testicle,  814 

Gunshot  injuri&x,  excision  of  wrist.  47;  excision  of  radius  and  ulna,  59;  excision  of 
elbow,  75;  ligature  of  brachial,  92;  excision  of  humenis,  101 ;  excision  of  shoulder, 
137;  removal  of  bullets  from  brain,  198;  of  abdomen,  o|)erative  interference  in. 
66G;  of  hip,  859;  of  knee,  897 

H.EMoiiRiioin--,  operations,  822;  ligature,  822;  clamp  and  cauterv,  823 ;  crushing, 
823  ;  aci<l,  824  ;  VVhiteliead's  operation,  824 

Hnrd  palate,  operation  on  cleft  of,  321 

Hare-lip,  best  time  for  ojieration,  303;  points  to  inquire  into  before  operating,  304; 
single,  305;  double,  310;  su<lden  death  after  operations,  307;  treatment  of  pre- 
nia.xillary  bone,  310;  mortality  after,  313;  repetition  of  operation  for,  313 

Hepatic  abscess,  706 

He|>atotomy,  706 

Hernia,  strangulated  558;  strangidated  femoral,  559;  operation  without  opening  the 
sac,  560;  with  opening  sac,  561 ;  complications  of  operation,  564;  strangulated 
inguinal,  568 ;  aids  to  reduction  of  intestine,  570;  varieties,  572 ;  reduction  e* 
VKisme,  573;  sininlate<.l  by  retained  testis,  573;  strangulated  umbilical,  674  ;  prac- 
tical points  before  operation,  574;  question  of  radical  cure,  576;  strangulated 
obturator,  577 ;  radical  cure.  578 ;  questionof  truss  after,  579;  different  o|)erations, 
581  ;  Biinks's,  582  ;  Macewen's,  584  ;  JBarker's,  586 ;  Ball's,  587 ;  subcutaneous 
methods,  587 ;  W(kk1's,  587  ;  Spanton's,  588  ;  radic:il  cure  of  femoral  hernia,  589; 
radical  cure  of  umbilical,  590 

Hey's  amputation,  960 

Hip-Joint,  anipuUition  at,  814,  848;  means  of  controlling  hapmorrhage  during,  845: 
Davy's  lever,  846;  Furneaux  Jordan's  method,  844;  flap  methoils,  849 ;  lateral 
llajw,  8.'>2;  antcro  external  and  postero-internal,  853  ;  excision,  8-54,  859  ;  chief 
questions,  854;  condition  of  limb  after,  857  ;  for  gunshot  injury,  859  ;  operation 
by  posterior  incision,  86!  ;  by  anterior  incision,  863 

Hydatids  of  liver,  different  operations  for,  702;  puncture,  702 ;  incision,  704;  elec- 
trolysis, 702 

Hydrocele,  radical  cure  of,  807 ;  iodine  injection,  807 ;  antiseptic  incision,  809 ;  excision, 
810;  occasional  inveteracy  of,  811 

Hydronephrosis,  value  of  drainage,  624;  aspiration,  625;  nephrectomy,  625 
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Iliac,  common,  ligature  of,  538,  545;  by  anterior  incision,  545;  posterior,  546;  com- 
parison of  the  two  methods,  548 

Iliac  enterotomy,  right,  659 

Iliac,  external,  ligature  of,  528,  533,  535 

Iliac,  interna],  ligature  of,  548.  550;  by  laparotomy,  550 

Imperforate  anus,  835  ;  imperfectly  developed  rectum,  835;  inguinal  or  lumbar  colot- 
omy  in,  605 

Importance  of  tongue  cancer,  325 

Incision  of  Wilde.  194;  of  empyema,  515;  of  hydatids  of  liver,  704 ;  of  hydrocele,  808 

Indian  method  of  rhinoplasty,  257 

Indirect  transfusion.  86 

Inflation  in  intussusception,  647 

Inguinal  hernia,  strangulated,  568 ;  reduction  of  intestine,  570 ;  causes  of  difficulty 
570;  aids,  570;  varieties,  572;  reduction  en  masse,  573;  radical  cure  of,  578 

Injection  of  hydrocele  with  iodine,  807 

Injuries  of  abdomen,  operative  interference  in,  666,  669 

Internal  iliac,  see  Iliac,  Internal ;  internal  carotid,  see  Carotid,  Internal 

Internal  urethrotomy,  791  ;  two  chief  modes,  793 ;  from  without  inwards,  793 ;  from 
within  outwards,  794;  comparison  of  the  two,  795 

Intestine,  reduction  of,  in  femoral  hernia,  562;  in  inguinal,  570;  difficulties  and  aids, 
570;  adhesions  of,  564:  different  conditions  of,  564;  acute  obstruction  of.  645; 
gunshot  injuries  of,  660 ;  resection  of,  604,  673,  674;  suture  of,  665 

Intussusception,  647 ;  replacement  by  inflation  or  injection,  647 ;  by  operation,  649 

Jaw,  lower,  fixity  of,  operations  for,  300;  excision  of  temporo-maxillary  joint,  301 ; 
Esmarch's  operation  of  removal  of  wedge,  302 

Jaws,  growths  of,  267,  394;  questions  arising  before  removal  of  upper,  271  ;  complete 
removal  of  upper,  273 ;  partial  removal  of  upper,  276 ;  operations  on  upper,  par- 
tial or  complete  removal,  or  osteoplastic  resection  for  naso-pharyngeal  polypus, 
287;  antrum,  tapping.  293;  removal  of  lower,  293;  partial,  294;  of  half,"296 ; 
complete  removal  of  both  up[ier  jaws,  298 ;  question  of  gouging  or  removal  of  jaw, 
299 

Jejunostomy,  699 

KiDNFA',  operations  on,  610;  nephrotomy,  q.v.,  610;  nephro-lithotomy,  q.v.,  611; 
nephrectomy,  q.v.,  623;  nephrorraphy,  q.v.,  642;  evidence  of  stone  in;  see  Renal 
Calculus  and  Nephro-lithotomy;  importance  of  condition  in  deciding  on  opera- 
tion for  stone,  761 

Landmarks  in  colotomy,  597 

Laparotomy,  see  Abdominal  Section 

Laryngectomy,  see  Larynx,  Removal  of 

Laryngotomy,  346 

Larynx,  tcalds  of,  365;  artificial,  383;  malignant  disease  of,  370;  removal  of,  370, 
375.  379;  mortality  after  removal,  372;  cures  due  to  operation,  372;  complete 
removal,  375;  date  of  preliminary  tracheotomy,  375;  tamiwn-cannulse,  376; 
partial  removal,  379;  condition  of  patients  after  removal  of  larynx,  384 

Lateral  lithotomy.  740;  with  the  curved  staff,  744;  with  the  straight  staff,  744;  in 
little  children.  745 :  stone"?  8uite<l  to,  749 

Jjeg,  amputation  of,  difl'erent  methods,  928  :  lateral  flaps,  928;  Teale's  method,  930 

Life,  duration  of,  in  cancer  of  breast  unoperaterl  upon,  500;  if  operated  on,  501 

Ligature  of  radial  on  back  of  wrist,  52 ;  in  forearm,  53 ;  ulnar  in  forearm,  55 ;  brachial 
at  ellww,  91;  in  middle  of  arm,  92;  axillary,  105;  temporal,  419;  facial,  421 
occipital,    421 ;    lingual,  424 ;    common    carotid,  427 ;    external,  446  ;  internal 
455;  vertebral,  460;  subclavian,  second  and  third  parts,  465;   first  part,  476 
innominate,  477 ;  of  carotid  and  subclavian  in  thoracic  aneurism,  491 ;  external 
iliac,  52>S;  common  iliac,  538;  internal  iliac,  548;   gluteal,  551;    sciatic,  555 
abdominal  aorta,  555;   common  femoral,  866;  superficial  femoral  in  Scarpa's 
triangle,  871;   in   Hunter's  canal,  875;    popliteal,  917;    posterior  tibial,  920 
anterior  tibial,  925;  dorsalis  pedis,  938;  of  naso-pharyngeal   polypus,  282;  of 
ovarian  pedicle.  718;  of  con!  in  castration,  817;  of  haemorrhoids,  822 

Linear  division  of  non-malignant  rectal  stricture,  591 

Li|)8,  operations  on,  303,  see  also  Hare-lip;  other  plastic  operations,  314;  restoration 
of  lower  lip,  339;  upper  lip,  323 
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Lisfranc's  ampntation,  960 

Litholapaxy,  758,  762;  contrasted  with  lithotrity,  767  ;  in  male  children,  769  :  for 
stone  in  the  female,  770 

Lithotomy,  lateral,  740;  snpra-pubic,  749 ;  median,  756;  in  the  female,  771;  com- 
pared with  lithotrity,  758 

Lithotrity,  choice  of  this  or  lithotomy.  758 ;  operation,  762 :  contrasted  with  lithotomy, 
767;  recurrence  of  stone  after,  761 

Littr^'s  operation,  605 ;  preferred  by  some  to  lumbar  colotomy,  607 

Liver,  operations  on,  702 

Loose  bodies  in  joints,  varieties,  916;  removal  from  knee-joint,  916 

Lnmbar  colotoniv,  591  ;  nephrectomy,  629;  choice  between  this  and  lumbar  operation, 
639  ■ 

Lnng  cavities,  drainage  of,  523 

Lupus,  operative  treatment  of,  240 ;  erasion,  241 ;  scarification,  242 

Mastoid  abscess,  anatomy  of  parts  concerned  in,  192;  symptoms,  193;  trephining 
mastoid  cells  for,  191;  abscess  in  brain  or  cerebellum  from,  195 

Median  lithotomy,  756 

Membranous  laryngitis,  tracheotomy  in,  348 

Meningeal,  middle,  see  Middle  Meningeal 

Meningitis  in  otitis  media,  197 

Mesocolon,  presence  of,  in  colotomy,  603 

Metacarpo-phalangeal  joint,  amputation  through,  22 

Metatarvo-phalangeal  joint,  amputation  at,  963 

Middle  meningeal  haemorrhage,  175 

Military  surgery,  excision  of  wrist  in,  48 ;  of  radius  and  ulna,  59 ;  of  shaft  of  humerus, 
101;  of  shoulder,  137;  removal  of  bullets  from  brain,  198;  gunshot  injuries  of 
abdomen,  666 ;  hiemorrhage  from  neck  after  gunshot  injuries,  436 ;  excision  of 
hip,  8o9 ;  excision  of  knee,  898 

Molluscum  iibrosum  of  scalp,  151 

Motor  area,  209 

Mouth,  restoration  of  angle  of,  317 

Movable  kidney,  operations  for,  642 

Miisculo-spiral  nerve,  compressed  by  callus,  104 

Myeloid  growth  of  radius,  excision  of,  67;  of  ulna,  excision,  58:  of  upper  part  of 
humerus,  removal,  130;  nephrorraphy,  642 ;  nephrectomy,  645 

Myoaiala,  uterine,  725 ;  removal  by  abdominal  section,  725 ;  different  mmles  of  treating 
pellicle,  727 

Myxoedenia,  after  thyroi<lectomy,  390 

Nasal  polypi,  removal  of,  265 

Naso-pharyngeal  polypus,  methods  of  removal,  279;  avulsion,  279;  ligature,  280; 
galvanic  loop,  281;  electrolysis,  281;  removal  through  mouth,  2S2;  through 
nose,  285;  through  upper  jaw,  287 

Nephrectomy,  question  of,  during  nephro-lithotomy,  620;  for  malignant  diseases  "f 
kidney,  G25;  lumbar,  629;  abdominal,  through  the  peritoneiun,  635  ;  Langeubeck's 
incision  at  outer  edge  of  rectus,  636;  incision  in  linea  allrn,  (>37  ;  alxiominal, 
without  opening  the  peritoneum,  638;  Konig's  free  lumbo-abdominal  incision, 
631 ;  treatment  of  kidney  j)edicle,  632 

Nephro-lithotomy,  611,614;  evidence  of  renal  calculus,  611  ;  conditions  simulating 
renal  calculus,  612;  ojieration,  614;  question  of  nephrectomy  during  nephro- 
lithotomy, 620 

Nephrorraphy,  642 

Nephrotomy,  611 

Nerve  stretching,  982 

Nerve  suture,  978 

Nerves,  ojieralions  on,  fifth,  230;  neurotomy  and  neurectomyof  first  division,  231 ;  opera 
tions  on  second  division,  232;  neurectomy,  (Jarnochan's  operation,  232;  o|>enitionx 
on  thinl  division,  235;  nerve  stretching,  235;  intra-buccal  division,  23«> ;  facial, 
stretching,  236;  suture,  978;  primary,  978;  secondary,  979;  stretching,  982 

Neurectomy  of  fifth  nerve,  231,  232 

Neurotomy  of  fifth  nerve,  231,  235 

Nose,  operations  on,  for  removal  of  naso-pharyngeal  polypus,  285 

Nose,  repair  of,  see  Rhinoplasty 
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Obstrvctiox,  site  of,  in  large  intestine,  593 ;  varieties  of,  in  acute  intestinal  obstruc- 
tion, 645 

Obturator  artery,  wound  of,  in  operation  for  femoral  hernia,  567 

Obturator  hernia,  strangulated,  677 

Old  operation  for  axillary  aneurism  and  ruptured  axillary,  110;  carotid,  442; 
common  iliac,  642 ;  glutseal,  564 

Olecranon,  ununited  fractures  of,  165 

Operative  interference  for  foreign  bodies  in  the  brain,  198 ;  treatment  of  lupus,  240 ; 
of  rodent  ulcer,  243;  of  suppurative  peritonitis,  660;  in  abdominal  injuries, 
666,  669 

Orbit,  fracture  of  inner  wall  of,  160 ;  clearing  out  of,  263 

Orifices  of  stomach,  dilatation  of,  687 

Os  calcis,  excision  of,  953 

Osteotomy,  for  anchylosis  of  hip-joint,  964;  Adams',  through  neck  of  femur,  964; 
Gant's  infra-trochanteric,  965;  for  genu  valgum,  966;  of  femur  from  outer 
side,  966;  Macewen's  supra-condyloid,  967;  Ogston's  division  of  internal 
condyle,  969 ;  of  tibia  as  well  as  femur,  969 ;  of  tibia,  970 ;  simple,  971 ;  cunei- 
form, 971 ;  for  displacement  of  great  toe  in  bunion,  972 

Ostitix,  septic,  of  skull,  and  its  sequels,  172 

Otitis  media,  results  of,  192, 194.    See  also  Mastoid  Abscess 

Ovariotomy,  questions  arising  before,  714;  operation,  716 

Palate,  soil  operation  for  closure  of  cleft,  319 ;  hard,  operations  on,  321 ;  growths 

of,  324 
Palmar  fascia,  contracted,  32 ;  hiemorrhage,  vessels  concerned,  36 ;  early  cases,  36 ; 

later,  37 ;  danger  of  inefficient  pressure,  38 
Papilloma  of  bladder,  735 

Paracentesis  of  thorax,  511,  513;  of  bladder,  778 
Parotid  growths.  246 

Partial  removal  of  scapula,  139 ;  larynx,  379 ;  thyroid,  394 
Patella,  ununited  fracture  of,  911 
Penis,  amputation  of,  803,804;  by  galvanic  cautery,  804;  circular,  804;  flap  method, 

804 ;  more  extensive  operations,  805 
Pericardium,  tapping  and  incising,  988 
Perineal  section,  783 

Perineum,  ruptured,  operations  for,  838 ;  partial  rupture,  838  ;  complete,  840 
Peritoneum,  limit  on  rectum,  828 

Peritonitis,  after  colotomy,  604 ;  suppurative,  operative  treatment  of,  660 ;  after  ovari- 
otomy, 721 
Peroneal  artery,  ligature  of,  928 

Phalanx,  distal,  of  finger,  amputation  of,  18 ;  middle,  amputation  through,  20 
Phimosis,  neglected,  results  of,  801 
Phlebitis  of  cerebral  sinuses  in  ear  disease,  197 
Phthisical  patients,  fistula  in,  820 
Pil^,o()erations  on,  822;  ligature,  822;  acid,  824;  crushing,  824  ;  clamp  and  cauterv, 

823 
Pleuritic  serous  efiiision,  512 

Polypus,  nasopharyngeal,  operations  for,  286;  nasal,  265;  bladder,  736 
Popliteal  artery,  wound  of,  917 ;  ligature  of,  in  popliteal  space,  919 ;  from  the  front,  920 
Position  of  joints  in  fingers,  17 
Posterior  tibial  arterv,  wounds  of,  920,  922;  ligature  in  middle  of  leg,  924;  in  lower 

third,  924 ;  at  inner  ankle,  925 
Precancerous  stage  of  tongue  cancer,  325 
Pre-maxillary  bone,  treatment  of,  311 
Pressure,  value  of,  in  palmar  haemorrhage,  36 ;  in  punctured  wounds  of  thigh,  876 ; 

in  punctured  wounds  of  leg,  922 
Proctotomy,  591 

Prolapsus  of  rectum,  827 ;  application  of  acid  in,  827 ;  cautery,  827 ;  excision,  827 
Pulsating  tumor  of  pelvis,  simulating  aneurism,  643 
Puncture,  per  rectum,  780;    of  hydatids,  702;   of  bladder,  778;  supra-pubic,  779  ; 

through  prostate,  781 
Punctured  fractures  of  skull,  160 
Pus  between  skull  and  dura  mater,  169 
J'ylorectomy,  691 
Pylorus,  dilatation  of,  687 ;  excision  of,  691, 693 ;  cancer  of,  treatment  by  curette,  700 
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Qmnom  arising  before  removal  of  opper  jaw,  271 ;  remoTal  of  bmurt  eaaoer,  198: 
oTariotomj,  713;  exploration  in  acute  intestinal  obstmetion,  651 ;  beftwe  radial 
care  of  ambilical  hernia,  576 ;  of  partial  removal  of  rectnm,  833 

Badial  arterr,  lixatiire  of,  on  back  of  wrist,  52 ;  in  forearm.  54 

Badical  cure  'of  hernia,  578 ;  question  of  use  of  tniss  after,  579 :  di^rent  methodi, 
580;  method  of  Banks,  682;  Maoewen'^  584;  Barker's,  586 ;  Ball's,  by  tonioa 
of  the  sac,  589;  subcutaneous  method^  587  ;  Wood's,  587 ;  SpaAton's,  588;  iqee- 
Uon  of  astringents,  589;  of  femoral  hernia,  589;  of  umbilical,  590;  of  hrdmcele, 
807;  injection,  807  j  innision,  809 ;  excision,  810 ;  occasional  difficultv,  811 

Badio-nlnar  (superior)  joint,  excision  of,  77 

Radius,  excision  of  myeloid  growth  of,  96 ;  excision  in  military  auigerv,  59 

Kectal  ba^,  750 

Becto-vesical  fistula,  detection  of,  593 ;  colotomy  for.  593 

Rectum,  fistula,  819;  pile  area,  824;  prolapsus,  827;  excision,  828;  comparisoo  be- 
tween exdrion  and  colotomy,  829;  removal  of  complete  circnrnference,  831; 
question  of  partial  removal,  833 ;  imperfectly  developed,  835;  varieties,  835 

Recurrence  of  cancer  after  breaH  removal,  501 ;  of  stone  after  lithotrity,  761 

Reduction,  of  intestine  in  hernia,  aids,  670 ;  en  auuse,  573 

Re-infusion,  89 

Removal  of  scapula,  138;  partial,  139;  complete.  141;  complete,  together  with  upper 
extremity,  144;  of  clavicle,  146;  of  paroUd  growths.  246;  nasal  polypi,  :i65; 
upper  jaw,  267;  naso-pharyngeal  polypus,  278  ;  half  of  lower  jaw,  296;  toognc^ 
325;  tonsil  growths,  340;  tube  after  tracheotomy,  357 ;  thyroid  gland,  SS5;  deeo- 
seated  growths  in  the  neck,  407;  breast,  499;  biliary  calculi,  710^  713;  gall* 
bladder,  713;  ovarian  tumor,  713;  uterine  appendages,  721 ;  cancerous  atem^ 
by  vagina,  730  j  by  abdominal  section,  730;  growths  of  the  bladder,  735;  rectuai, 
828;  Uxwe  bodies  from  knee-joint,  916;  exostosis  from  adductor  tubercle,  889 

Renal  calculus,  evidence  of,  611;  conditions  simulatiuK,  612;  removal,  614 

Repair  of  none,  aee  Rhinoplasty ;  of  lips,  see  Lips;  of  Perineum,  see  Perineum 

Resection  of  ribs,  520 

Restonitionof  lips,  314;  of  angleof  mouth, 317;  ofSteno'sduct,  239;  of  perineum,  S33 

Retained  teMtis,  simulating  stningnlnted  hernia,  573;  castration  for,  817 

Re-iinioii  of  severed  digits,  30;  temlons,  3S:  nerves.  978 

Rhino(>l!ist.v, 'iM;  complete, 'J-^o ;  partial,  263;  Verneuil's,  2>o;  Syme's,  256;  frontal 
or  Indian,  :2)7 ;  Italian  or  Tugliacotian, 261 

Kil>s.  resivtioii  of,  forcarie:<,520;  empyema,  520;  rudimentary  last  rii>,  614 

KoJutit  ulcer,  o|>enitive  treatment  of,  243 

Rolando,  tisstire  of,  209 

Koiige'H  o|ieration,  261 

Uiulimentary  last  rib,  importance  in  kidney  operations,  614 

liiipttire  of  axillary  artery  in  shoulder  dislocatioud,  112;  intestine,  666;  of  blsdder, 
77"> ;  of  urethra,  781 ;  of  perineum,  838 

Sac,  hernial,  aids  in  recognizing,  561 

Saline  solutions  for  transfusion,  88 

Scalds  of  larynx,  365 

Scnip,  o|>enitions  un,  mode  of  arresting  hemorrhage.  151 ;  new  growths  of,  151 

Scniiuin,  removal  for  growths,  138;  uartial  remoi'al,  139;  complete,  141  ;  togetherwitk 
up|»er  extremity,  144;  removal  for  caries,  146 

8caritic:itlun  in  liipns,  242 

Sciatic  artery,  ligatnre  of,  555 

Scissors  o|K>riUion  on  tongue,  327 

Seqiiestrotoiny,  932 

Serous  pleuritic  effiisiun«,  512 

Severed  digits,  reunion  of,  30 

Shoul<ler-joint,  rupture  of  axillary  artery  in  dislocatioa<«,  112;  amputation  of,  113;  for 
sulK-iavian  aneurism,  114;  different  means  of  arresting  haemorrhage,  117;  latersl 
6i\[»,  118;  S(>ence'8  method,  120;  superior  and  inferior  flap'i,  122;  deltoid  flap, 
124;  anterior  and  pcHterior  flaps,  121;  excision  of,  126;  for  enchondroma,  lH; 
for  myeloid  disease,  130;  by  straight  incision,  131 ;  by  deltoid  flap,  131;  site  of 
Iwne  section,  134  ;  8ub-pcrio«teal  resection,  135 ;  excbion  in  military  surgery,  137 

Simple  depressed  fractures  of  skull,  157 

Single  hare-lip,  305 
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Sinuses,  venous,  of  skull,  injury  to,  159 ;  frontal,  trephining,  208 

Rkeys  amputation,  960 

Bkull,  depressed  fracture,  operative  interference  in,  156 ;  septic  ostitis  and  its  sequels, 
172;  punctured  fractures  of,  160;  venous  sinuses  of,  injury  to,  159;  tumors  of, 
152;  spiculation  of  inner  table,  158;  removal  of  foreign  bodies  from,  161 ;  posi- 
tion of  chief  sutures  in,  211  ;  trephining  in  immediate  or  recent  fractures  of,  157; 
bones  of,  condition  in  cerebral  tumors,  222 

Soft  palate,  operation  on,  319 

Spina  bifida,  operations,  985;  injection  with  Morton's  fluid,  985;  tapping  and  drain- 
age,  986  ;  excision  of  the  sac,  986 

Spinal  accessory  nerve,  operations  on,  417 

Spleen,  excision  of,  700 

Steno's  duct,  restoration  of,  239 

Stomach  orifices,  dilatation  of,  687 

Stone  in  the  kidney,  see  Renal  Calculus ;  in  the  gall-bladder,  see  Biliary  Calculi ;  in 
the  bladder,  see  Lithotomy  and  Litholapaxy 

Strangulated  hernia,  femoral,  559;  inguinal,  568 ;  umbilical,  674;  obturator,  577 

Stretching  fifth  nerve,  232,  235 ;  inferior  dental,  235 ;  facial  nerve,  236 ;  great  sciatic, 
984 

Stricture,  of  rectum,  with  reference  to  colotomy,  591 ;  with  reference  to  excision,  828 ; 
of  oesophagus,  677  ;  of  urethra,  choice  of  operation  in  retention,  790;  in  relation 
to  urethrotomy,  795 

Sub-astragaloid  amputation,  946 

Subclavian,  ligature  of,  second  and  third  parts,  467  ;  first  part,  475 

Sub-perioKteal  excision,  value  of,  in  elbow-joint,  69;  in  shoulder-joint,  135;  in  tarsal 
disease,  951 

Superior  radio-ulnar  joint.  exciHion  of,  77 

Supernumerary  fingers,  removal  of,  24 

Suppurative  peritonitis,  658 

Supra-pubic  lithotomy,  749,  753 ;  question  of  suturing  the  bladder,  764 

Supra-pubic  puncture  of  bladder,  779 

Sutures,  plaited  twist  silk,  404;  button,  507 ;  Lembert's  method,  665 

Syndesmotomy,  974 

Taoliacotian  rhinoplasty,  261 

Talipes,  removal  of  wedge  from  tarsus  for,  956;    tenotomy  for,  973;   syndesmotomy, 

974 
Tampon  cannula,  377 
Tarsus,  practical  points  before  operation,  950;    removal  of  many  tarsal  bones,  954  ; 

operation  of  Mickulicz,  954;  of  H.  P.  Watson,  955;  excision  of  wedge  for  talipes, 

956 
Temporary  ligature  of  common  carotid,  250 
Temporo-maxillary  joint,  excision  of,  300 

Tendons,  divided  suture  of,  38;  transplantation  in,  39;  surrounding  wrist,  41 
Tenotomy,  973  ;  of  tibial  tendons,  973:  of  plantar  fascia,  974;  syndesmotomy,  974;  of 

tendo-Achillis,  976  ;  of  hamstrings,  976;  of  stemo-mastoid,  977 
Testicle,  growths  of,  814;  tubercular,  817 ;  syphilitic,  817  ;  old  hsematocele,  817 ;  rarer 

indications  for  castration,  817 ;  retained,  simulating  strangulated  hernia,  573 
Tetanus,  tracheotomy  in,  364 
Theca  of  fingers,  18 
Thompson's  fluid,  751 

Thumo,  amputation  of  phalanges,  25  ;  at  carpo-metacarpal  joint,  25;  excision  of,  27 
Thyroid  arteries,  ligature  of,  400;  superior,  401 ;  inferior,  401 
Thyroid  gland,  sudden  suflPocation  from  enlarged,  386;    removal  of,  effects  of,  390; 

theories  explaining  myxoedema,  391 ;    removal  of  one-half,  394 ;  operations  on 

isthmus,  398;  ligature  of  thyroid  arteries,  400;  thyroid  cysts,  402 
Thyrotomy,  344 
Tongue  cancer,  importance  of  pre-cancerous  stage  in,  325  ;  microscopical  examination 

of  ulcer,  325 ;    questions  arising  before  removal,  326 ;    removal  by  Whitehead's 

method,  328;  preliminary  laryngotomy,  329;  slitting  the  cheek,  333  ;  ligature  of 

the  Unguals,  333 ;  Syme's  methods,  334 ;  Kocher's,  335 ;  ^craseur,  337 ;  galvanic, 

338 
Tonsil,  removal  of  growths  of,  340;  through  the  mouth,  341 ;  through  the  neck,  342; 

Cheevers's  method,  342;  Czemy's  method,  343;  Mickulicz's  method,  344 
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Tracheotomy,  for  membranous  laryngitis,  348 ;  influence  of  age,  348  ;  right  time  for 
operating  and  Belection  of  cases,  349;  operation,  351,  352;  method  of  Bo«e.  355; 
by  thermo-caut^re,  355 ;  after-treatment,  356 ;  removal  of  tube  after,  357 ;  for 
tetanus,  364;  aortic  aneurism,  364 ;  tubercular  and  syphilitic  ulceration,  363; 
malignant  disease  of  larynx,  364 ;  acute  laryngitis,  364 ;  scalds  of  larynx,  365; 
before  excision  of  larynx,  375 

Transfusion,  direct, 82;  Galabin's  method,  83;  Aveling's  and  Grippe's,  84;  Boussel's, 86 ; 
indirect,  86 ;  solutions  other  than  blood,  88 ;  re-infusion,  89 ;  arterial  transfusion,  90 

Transplantation  of  bone-grafts,  102 

Traumatic  epilepsy,  185;  trephining  for,  187  ;  removal  of  brain  scar  for,  188 

Trephine,  conical,  166 

Trephining,  compound  depressed  fractures,  156 ;  simple  depressed  fractures,  157 : 
fractures  of  inner  wall  of  orbit,  160 ;  for  removal  of  foreign  boiiies  from  skull,  161 ; 
operation,  163;  precautions,  166;  for  pns  between  bone  and  dura  mater,  169, 171 ; 
for  middle  meningeal  htemorrhage,  175, 178  ;  for  exploration  of  traumatic  cerebral 
abscess,  180,  183;  for  later  results  of  cranial  injuries,  epilepsy,  etc.,  185,  187;  mas- 
toid abscess,  192,  194;  cerebral  and  cerebellar  abscess  due  to  otitis  media,  195; 
removal  of  foreign  bodies  from  brain,  198,  201,  202;  removal  of  cerebral  tumors, 
209,  216,  219,  221,  223,  224, 225;  Professor  Horsley's  method,  227  ;  in  Carnochan'a 
operation,  232;  frontal  sinuses,  208 ;  vertebral  canal,  987 

Tubercular  tumors  of  brain,  221 ;  of  testis,  castration  for,  816 

Ulceb  of  the  tongue,  importance  of  microscopical  examination,  325;  of  rectnm,  826 

Ulna,  excision  of  myeloid  growth  of,  58 ;  excision  in  gunshot  injuries,  59 

Ulnar  artery,  ligature  of,  55;  in  lower  third,  56 ;  in  middle  third,  56 

Umbilical  hernia,  strangulated,  574 ;  question  of  radical  cure  of,  576 ;  radical  cure  of, 

590 
Unilateral  laryngectomy,  381 ;  removal  of  thyroid  gland,  393 
Ununited  fracture  of  olecranon,  77;  clavicle,  149;  femur,  890;  patella,  911 
Upper  jaw,  growths  of,  questions  arising  before  removal,  271 ;  complete  removal,  273; 

partial,  276 ;  for  removal  of  naso-pharyngeal  polypus,  287 
Upper  lip,  restoration  of,  316 
Urethra,  ruptured,  781 
Urethrotomy,  external,  783 ;  Syme's,  783 ;  Wheelhouse's,  784 ;  Cock's,  787  ;  internal, 

791 ;  from  without  inwards,  793;  from  within  outwards,  794 
Uterine  myomala,  removal  of,  by  abdominal  section,  725 ;  treatment  of  pedicle  by  wire 

loop,  727;  clamp,  728  ;  forci pressure,  728;  elastic  ligature,  729 
Uterus,  cancerous,  removal  of,  by  abdominal  section,  729;  by  vagina,  730 

Vaginal  lithotomy,  772 

Varicocele,  811 

Varieties  of  inguinal  hernia,  572;    bladder  growths,  735;    growths  of  jaws,  267,  293; 

loose  bodies  in  joints,  916 
Vein,  axillary,  removal  of  part  of,  507 
Venesection,  79 
Vertebral  canal,  trephining,  987 

Webbed  fingers,  30;  Norton's  operation  for,  31 ;  Didot's,  31 

"Wiring  ununited  fractures,  of  olecranon,  77 ;  patella,  893;  bones  in  PirogofTs  ampu- 
tation, 945 

Wound  of  palm,  36 ;  obturator  artery,  567  ;  punctured  and  incised,  of  thigh,  876  ;  leg, 
920,  921 ;  see  also  Arteries 

Wrist-joint,  tendons  surrounding,  42;  excision,  40;  Sir  J.  Lister's  method,  42  ;  West's, 
45;  by  single  dorsal  incision,  45;  for  injury,  47 ;  for  gunshot  injury,  47  ;  amputa- 
tion at,  49  ;'diflerent  methods,  49;  palmar  flap,  49;  equal  antero-posterior  naps, 
51 ;  Dubreuil's  method,  51 ;  circular,  49 ;  Teale's,  49 
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SKIN  AND  HAIR. 
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Van   Harlingen.      Diagnosis 
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SURGERY  AND  SURGICAL 

DISEASES. 
Butlin.     Surg,   oi    Malignant 
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Caird  and  Cathcart.    Surgi- 
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Diseases  of  laws.  4.50 
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Ovcmiao.     Mineralogy 
Piggott.    On  Copper.     •  i.oo 

IHERAPEUTICS. 
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Cohen.     Inhalations.        •  i.aj 

Field.  Cathartics  and  Emetics.  1.7s 
Headland.  Action  of  Med.  3.00 
Kirby.  Selected  Remedies. 
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Thompson.  Urinary  Organs.  3.50 

— — -  hurg.  of  Urin.  Organs,  i.aj 

— ^—  Calculous  Dis,  3d.  Ed.  1.00 
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A  NEW  TEXT-BOOK  JUST  PUBLISHED. 

DISEASES  OF  THE  SKIN. 

BY  T.  MCCALL  ANDERSON,  M.  D.. 

Pnfoior  of  ClinUal  Mtdidn*  in  th€  Utmtniiy  »/  (\lva^nm 
ASSISTED  VT 
Dr.  Jamss  Christik,  Sec'y  London  Epidctaiological  Society  for  Indian  Occ*n  and  Eajt  Afhca; 
Medical  Soc.  of  Bombajr,  etc.  Dr.  Hector  C  Camsro:(,  Sui^eon  and  Lecturer  to  Wotero 
Glugow;  Surgeon  lo  Gl*sgow  Ilofpital  for  Children,  etc.  William  Macbwbk.  M.I.,  m.ol,  Lcctucr  ot 
S)-Mematic  and  Qinical  Surgery,  Royal  Infirmafy;  Sui<geon  lo  Royal  Infinnary  and  Childreo't  HofAi^ 
Glasgow,  etc. 

WITH  COLORED  PLATES  AND  NUMEROUS  WOOD  ENGRAVINGS.^ 

Octavo.     S50  Pages.     Clothe  $4.50  ;  Leather.  9s  SO- 

A  treatise  on  Diseases  of  the  Skin,  with  reference  to  Diagnosis  and  Treatmtj 
including  an  Analysis  of  1  t,ooo  Consecutive  Cases.     Thoroughly  illustrated  by  neirj 
handsome  wood  engravings,  and  several  colored  and  steel  plates  prepared,  uiKkr 
direction  of  the  author,  from  special  drawings  by  Dr.  John  Wilson. 

PARTICULARLY  STRONG  IN  TREATMENT. 

W^  Special  attention  is  given  to  the  Diffenential  Diagnosis  of  Skin  Diseases  and  loj 
treatment.    There  are  over  150  prescriptions,  which  will  serve  as  hints  to  the  ph) 
in  dealing  with  obstinate  and  chronic  cases. 

There  has  been  no  complete  treatise  on  Dermatology  issued  for  several  yean ; 
Anderson  has,  therefore,  chosen  an  opportune  time  to  publish  his  book. 


iLLtrmiATiMa  oni  or  thc  Disbasu  or  ma  Hajr  {Sm  fit-  O./'^g*  7). 

For  nearly  twenty-five  years  Professor  Anderson  has  been  a  general  practitiooer  i 
hospital  physician,  with  unusual  opportunities  for  the  study  of  this  class  of  diseases,  ti 
not  a  "specialist,"  as  the  terra  is  understood.  His  experience  is,  therefore,  of  grcrf" 
value,  and  the  ph)rsician  will  feel  that,  in  consulting  this  work,  he  is  reading  the  ts^ 
riences  of  a  man  situated  as  himself — with  the  same  difficulties  of  diagnosis  and  treaimcBi, 
and  who  has  surmounted  them  successfully.  We  believe  this  to  be  a  valuable  feamrf  0/ 
the  book  that  will  be  recognized  at  once ;  for  it  is  undoubtedly  a  fact  thai  a  work  lib 
the  present  contams  much  practical  information  and  many  hints  not  to  be  found  cis^ 
where.  Professor  Anderson  is  particularly  happy  in  illustrating  thc  impor- 
tant relations  subsisting  between  the  general  economy  and  its  covering, 
his  ideas  of  pathology  and  therapeutics,  including  a  consideration  of  all  tbcj 
and  local  manifestations  of  the  common  diseases  of  the  economy  which  are  manif 
upon  the  surface,  will  find  many  appreciative  readers. 

Diseases  of  the  hair  receive  full  systematic  treatment. 

"  We  welcome  Dr.  Andenon's  work  not  only  M  a  friend,  but  as  a  benefacVir  to  the  pfoTe"!"-   '--^   --t»e  iJic 
stricken  otTinccliicval  fhackic*  ofiniupcrable  oomencUture  and  made  crooked  vayi  straisht  tn  :  ,  aa^ 

thi*  hitherto  but  little  understood  clut  of  due.ue$.    The  ch;ipler  oa  Ecictna  u,  alone,  worth  ittc  i  '.ooL' 

P.  Blakiston,  Son  &  Co.,  Publishers,  1012  Walnut  Street,  Philadelph^ 
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ABERCEOMBIE.  BTedical  Jurisprudence,  for  Medical  and  Legal  Students  and 
Practitioners.     By  John  Abercrombie,  M.D.     387  pages.  Cloth,  gi. 50 

ACTON.  The  FunctionB  and  Disorders  of  the  Reproductive  Org^ans  in  Child- 
hood, Youth,  Aduk  Age  and  Advanced  Life,  considered  in  their  Physiologjical, 
Social  and  Moral  Relations.  By  William  Acton,  m.d.,  m.r.c.s.  Seventh  Edition. 
8vo.  Cloth,  J3.00 

AITKEN.  Animal  Alkaloids,  the  Ptomaines,  Leucomaines  and  Extractives  in 
their  Pathological  Relations.  A  short  summary  of  recent  researches  as  to  the 
origin  of  some  diseases  by  or  through  the  physiological  processes  going  on 
during  Ufe.  By  William  Aitken,  m.d.,  f.r.s.,  Professor  of  Pathology  in  the 
Army  Medical  School,  Netley,  England.  New  Edition  in  Press. 

ALLEIT.  Commercial  Organic  Analysis.  A  Treatise  on  the  Modes  of  Assaying 
the  Various  Organic  Chemicals  and  Products  employed  in  the  Arts,  Manufactures, 
Medicine,  etc..  with  Concise  Methods  for  the  Detection  of  Impurities.  Adultera- 
tions, etc.  Second  Edition.  Revised  and  Enlarged,  By  Alfred  Allen,  f.c.s. 
Vol.   I.    Alcohols,   Ethers,   Vegetable    Acids.   Starch   and    its   Isomers,   etc. 

Vol.  II.  Hxed  Oils  and  Fats,  Hydrocarbons  and  Mineral  Oils,  Phenols  and 

their  Derivatives,  Coloring  Matters,  etc.  $500 

Vol.  III.— Part  I.    Cyanogen  Compounds,  Alkaloids,  Animal  Products,  etc. 

Nearly  ready. 

ALLINOHAM.  Biseases  of  the  Rectum.  Fistula.  Hemorrhoids,  Painful  Ulcer, 
Stricture,  Prolapsus,  and  other  Diseases  of  the  Rectum,  their  Diagnosis  and 
Treatment.  By  William  Allingham,  f.r.c.s.  Fourth  Edition,  Enlarged. 
Illustrated.    8vo.  Paper  covers,  .75;  Cloth,  $1.25 

ALTHAU3.  Medical  Electricity.  Theoretical  and  Practical.  Its  Use  in  the  Treat- 
ment of  P.iratysis,  Neuralgia,  and  other  Diseases.  By  Julius  Althaus,  m.d. 
Third  Edition,  Enlarged.    246  Illustrations.     8vo.  Cloth,  $6.00 

ANDERSON.  A  Treatise  on  Bkin  Diseases.  With  special  reference  to  Diagnosis 
and  Treatment,  and  including  an  Analysis  of  1  i.ooo  consecutive  cases.  By  T, 
McCall  Anderson,  m.d.,  Professor  of  Clinical  Medicine,  University  of  Glasgow. 
With  several  Full-page  Plates,  two  of  which  are  Colored  Lithographs,  and  nu- 
merous Wood  Engravings.    Octavo.    650  pages.       Cloth.  $4.50;  Leather,  §5.50 

ARLT.  Diseases  of  the  Eye.  Clinical  Studies  on  Diseases  of  the  Eye.  Including  the 
Conjunctiva,  Cornea  and  Sclerotic,  Iris  and  Ciliary  Body.  By  Dr.  Ferd.  Ritter 
VON  AuLT,  University  of  Vienna.  Authorized  Translation  by  Lvman  Ware, 
m.d..  Surgeon  to  the  Illinois  Charitable  Eye  and  Ear  Infirmary,  Chicago. 
Illustrated.    8vo.  Cloth,  J2.50 

BAR.  Antiseptic  Midwifery.  The  Principles  of  Antiseptic  Methods  Applied  to 
Obstetric  Practice.  By  Dr.  Paul  Bar,  Obstetrician  to,  formerly  Interne  in,  the 
Maternity  Hospital,  Paris.  Authorized  Translation  by  Henry  D.  Fry,  m.d., 
with  an  Appendix  by  the  author.     Octavo.  Cloth,  1.75 
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BASIfES.    Leotnrei  on  Obstetric  Operatioiis,  including  the  Treatme-*  -'  "mor- 

rhage.  and   forming   a  Guide   lo   Difticull    Labor.     By  ROBRRT  ^  «4i., 

F.R. c.f.     Fourth  Kdilion.     lllustraied.     8vo.  '  ._,,>.,,  ^3.75 

BABE£TT.  Dental  Surgery  for  Genenl  Practitioners  and  Students  of  ^fedidae 
and  Dentistr)-.  Extraction  of  Teeth,  etc.  By  A. W.Barrett.  M.D.  lUttstraied. 
FradUal  Serifs.     \_See  page  /p.]  '  Cloth,  |ua 

BABTLEY.     Medical  Chemiatrj.     A  Text-book  for  Medical  and  Pharmairi 
Students.    Uy  F..  H.  Bartlev.  M  n..  Professor  of  Chemistry  and  Toxicolo^- 
Long  Island  College   Hospital;  President  of  the  American    Society  of 
Analysts;  Chief  Chemist.  Board  of  Health,  of  Brooklyn,  N.  Y.     With  Illustra- 
tions, Glossary  and  Complete  Index.     l2rao.  Cloth,  Jz-Jo 

BEALE.    On  Slight  Ailments;  their  Nature  and  Treatment.     By  Lionel  S.  Beale. 

M.D..  F.RrS..  Professor  of   Practice.  King>   Medical    CoUcgc,   London.     Second 

Edition.     Enlarged  and  Illustrated.     8vo.  Cloth,  |i.:s 

Urinary  and  Renal  Diseases  and  Calculous  Disorders.     Hints  on  Diagnosis 

and  Treatment,     Demi-8vo.     356  pages.  Cloth,  Jt.75 

The  Use  of  the  Microscope  in  Practical  Medicine.    For  Students  and 
Practitioners,  with  full  directions  for  examining  the  various  secretions,  etc., 
in   the  Microscope.     Fourth  Edition.     Joo  Illustrations.     8vo.     Cloch,  $l.^\ 
How  to  Work  with  the  Microscope.    A  Complete  Manual  of  Microscopii 
Manipulation,   containing   a   full   description   of  many   new   processes   ol 
investigation,   with    directions    for   examining  objects   under   the 
powers,  and  for  taking  photographs  of  microscopic  objects.     Fifth 
Containing  over  400  Illustrations,  many  of  them  colored.     8vo.    Qolh, 
Bioplasm.     A  Contribution  to  the  Physiology  of  Life,  or  an  Introduction  to 
Study  of  Physiology  and   Medicine,  for  Students.     With  numerous  Illus- 
trations. Cloth,  |2.:$ 
Life  Theories  and  Religious  Thought.    Six  Colored  Plates.  Cloth,  JjjOO 
On  Life  and  Vital  Action  in  Health  and  Disease,    t^mo.          Cloth,  ;2.oo 
One  Hundred  Urinary  Deposits,  on  eight  sheets,  for  the  Hospital.  Labon 
lory,  or  Surgery.     New  Edition.     4to.                                                  Paper.  fJ.oo 

BEASLET'S  Book  of  Prescriptions.     Containing  over  3100  Prescriptions,  collected 

from  the   rraciice   of  the   most   Eminent  Physicians  and   SuriT.r.ni — rnjlish, 

French  and  American;  a  Compendious  History  of  the  Matt  -;s  of 

the  Doses  of  all  Officinal  and  Established  Preparations,  and  a  1  -eases 

and   their   Remedies.     By   Henry  Beasl^y.     Sixth    Edition.     Ke%nsed   and 

Enlarged,  Cloth.  |;:.2J 

Druggists'  Oeneral  Receipt  Book.    Comprising  a  copious  Veterinarj-  Fonno- 

lary  ;  Reciyies  in   Patent  and  Proprietary  Medicines,  Druggists'  Xoslrtims, 

etc.;    Perfumer}'  and  Cosmetics  ;  Beverages,   Dietetic  Articles  and  Condi* 

mcnts;  Trade  Chemicals,  Scientific  Processes,  and  an  Appendix  of  Useful 

Tables.     Ninth  Edition.     Revised.  Cloth.  #2.2$ 

Pocket  Formulary  and  Synopsis  of  the  British  and  Foreign  Pharmacopoeias. 

Comprising  Standard  and  Approved  Formulae  for   tlie    Preparations  and 

Compounds  Employed  in  Medical  Practice.    Eleventh  Edition.    Cloth,  I2. 25 

BENTLEY  AND  TRIMEN'S  Medicinal  Plants.  A  New  Illustrated  Work,  con- 
taining full  botanical  descriptions,  with  an  account  of  the  properties  and  uscso 
the  pnncipal  plants  employed  in  medicine,  especial  attention  being  paid  to  these 
which  are  officinal  in  the  British  and  United  States  Pharmacopoeias.  The  plants 
which  supply  food  and  substances  required  by  the  sick  and  convalescent  are  also 
included.  By  R,  Bentlky,  f.k,s.,  Professor  of  Botany.  King's  College.  London, 
and  H.  Trimen,  m.b„  F.H.S..  Department  of  BoUny.  British  Museum.  Each 
species  illustrated  by  a  colored  plate  drawn  from  nature.  In  forty-two  parts. 
Eight  colored  plates  in  each  part. 

Price  reduced  to  $i.$o  per  part,  or  the  complete  work  handsomely  bound 
in  4  volumes.  Half  Morocco,  Gilt,  (75.00. 
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MEDICAL  AND  SCIENTIFIC  PUBLIC  A  TIONS. 


BIBLE  HYOrEITE;  or  Health  Hints.  By  a  physician.  Written  to  impart  in  a 
papular  and  condensed  form  the  elements  of  Hygiene;  showing  how  varied  and 
important  are  the  Health  Hints  contained  in  the  Bible,  and  to  prove  that  the 
secondary  tendency  of  modern  Philosophy  runs  in  a  parallel  direction  with  the 
primarj'  light  of  the  Bible,     nmo.  Cloth.  Ji.cxj 

BUDDIE'S  Materia  Medica  and  Therapeutics.  Eleventh  Edition.  For  the  Use  of 
Students  and  Physicians.  By  Prof.  John  B.  Biodle,  m.d.,  Professor  of  Materia 
Medica  in  Jefferson  Medical  College,  Philadelphia.  Tlie  Eleventh  Edition,  thor- 
oughly revised,  and  in  many  parts  rewritten,  by  his  son,  Clement  Biddle,  m.d., 
Assistant  Surgeon,  U.  S.  Navy,  and  Henry  Morris,  m.d..  Demonstrator  of 
Obstetrics  in  Jefferson  Medical  College,  Fellow  of  the  College  of  Physicians,  of 
Philadelphia,  etc.  •  Cloth,  JI4.00;  Sheep,  $4.75 

BLACK.  MicTO-Orgaililllll.  The  Formation  of  Poisons  by  Micro-Organisms.  A 
Biological  study  of  the  Germ  Theory  of  Disease.     By  G.  V.  Black,  m.d.,  d.d.s. 

Cloth,  51,50 

BLOBQETT'S  Dental  Pathology.  By  Albert  N.  Blodgett,  m.d..  Late  Profes- 
sor of  Pathology  and  Therapeutics,  Boston  Dental  College.  33  Illustrations. 
i2mo.  Cloth,  J1.75 

BLOXAM.     Chemistry,   Inorganic  and   Organic.      With   Experiments.     By 

Charles  L.  Bi-OXAM,  Professor  of  Chemistry  in  King's  College,  London,  and  in 
the  Departinenl  for  Artillery  Studies,  Woolwich.     Sixth  Edition.      Revised   and 
Enlarged  by  100  pages.   With  30a  Engravings.   8vo.    Cloth,  164.50;  Leather,  fiS.50 
Laboratory  Teaching.     Progressive  Exercises  in  Practical  Chemistry,     In- 
tended for  use  in  tlie  Chemical  Liiboratory,  by  those  who  are  commencing 
the  study  of  Practical  Chemistry.    4th  Edition.    89  IlluB.  Cloth.  $1.75 

BOWLBY.  Surgical  Pffthology  and  Horbid  Anatomy.  By  Anthonv  A. 
BowLBV,  F.R.C.S.,  Surgical  Register  and  Demonstrator  of  Surgical  Pathology  to 
St.  Bartholomew's  Hospital,  etc.     135  Illustrations.  Cloth,  ^2.00 

BOWMAN.  Practical  Chemistry,  including  analysis,  with  about  loo  Illustrations. 
By  Prof.  John  E.  Bowman.  Eighth  English  Edition.  Revised  by  Prof.  Bloxa.m, 
Professor  of  Chemistry*,  King's  College,  London.  Cloth,  fz.oo 

BBUBAEEH.  Physiology.  A  Compend  of  Physiology,  sjjccially  adapted  for  the 
use  of  Students  and  Physicians.  By  A.  P.  Bkubaker,  m.d..  Demonstrator  of 
Physiology  at  Jefferson  Medical  College,  Prof,  of  Physiology,  Penn'a  College  of 
Dental  Surgery,  Philadelphia.  Fourth  Edition.  Revised,  Enlarged  and  Illus- 
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M.R.C.P.,  Asst.  to  Prof,  of  Med.,  and  Administrator  of  Anaesthetics,  University 
College  Hospital,  London.     Practical  Series,     [See ^a^e  ig."]  ^1.25 

BURNETT.  Hearing,  and  How  to  Keep  It.  By  Chas.  H.  Burnett,  m.d..  Prof. 
of  Diseases  of  the  Ear,  at  the  Philadelphia  Polyclinic.     Illustrated.       Cloth,  .50 

BTJTLIN.  Operatdve  Surgery  of  Malignant  Diseases.  By  Henry  T.  Bih-lik, 
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A.M.,  M.D.,  Professor  of  Gynecology  in  Rush  Medical  College  and  of  Obstetrics 
in  the  Woman's  Medical  College;  Surgeon  to  the  Woman's  Hospital ;  Ex-PresJ-j 
dent  American  Gynecological  Society,  etc.,  and  Henrv  T.  Byfobd.  m.d..  Sur- 
geon to  the  Woman's  Hospital  of  Chicago;  Gynecologist  to  St.  Luke's  Hos- 
pital ;  President  Chicago  Gynaecological  Society,  etc.  Fourth  Edition.  Rcvtietl, 
Rewritten  and  Enlarged.  With  306  Illustrations,  over  100  of  which  are  originiL 
Octavo.    832  pages.  Cloth,  1 5.00;  Leather,  |6.oo 

On  the  Uterus.    Chronic  loflammation  and  Displacement.  Cloth.  11-3$] 
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Revised  and  Edited  by  Ferdinand  J,  S.  Goroas,  a.m.,  m.d.,  d.d.s.,  author  of 
"  Dental    Medicine ;"    Professor  of  the   Principles   of    Dental   Science,   Dental 
Surger>and  Dental  Mechanism  in  the  University  of  Maryland.     Two  Full-page 
Plates  and  1086  Illustrations.     1225  pages.    Svo.        Cloth,  $6.50;  Leather,  57.50 
Medical  and  Dental  Dictionary.    A  Dictionary  of  Medical  Terminology, 
Dental   Surgery,  and   the   Collateral   Sciences.     Fourth    Edition,  carefully 
Revised  and  Enlarged.     By  Ferdinand  J.  S.  Gorgas.  m.d.,  d.d.s..  Prof,  of 
Dental  Surgery  in  the  Baltimore  College.    Svo.    Cloth,  J6. 50;  Leather,  J7. 50 
HARTRIDGE.    Refraction.     The  Refraction  of  the  Eye.     A  Manual  for  Students. 
By  GusTAVt:s  Hartridge,  f.r.c.s.,  Consulting  Ophthalmic  Surgeon  to  St.  Bar- 
tholomew's Hospital;  Asst  Surgeon  to  the  Royal  Westminster  Ophthalmic  Hos- 
pital, etc.    96  Illustrations  and  Test  Types.    Third  Edition.  Cloth,  ^2.00 
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HA£T8H0RN£.  Our  HomOI.  Their  Situation.  Conbtructlon.  Dniinage,  c«c  6f 
Henky  Haktshoknc,  M.D.     Illustrated.  QojKjp^J 

HEADLAND'S  Action  of  Medicines.    On  the  Action  oi  MedickDesin  th«  Sj^ecn. 
by  F.  W.  Headland,  m.d.     Ninth  American  Edition.     8vo.  Cloth,  $ya\ 

HEATH'S  Operative  Surgery.     A  Course  of  Operative  Surgery,  consiscingl 
Series  of  I'latts,  U/.ivvii  from  Nature  by  M.  L^veillc.  of  Paris.    With  Desert^ 
TcJct  of  Each  Operation,     Hy  CHRISTOPHER  HEATH.  F.R.C.S,,  Holme  IVoS 
of  Clinical  .Surgery  in  University  College,  London.     Quarto.     Second  Edrtww.l 
Revised.     SciJ  l>y  Subicription.  Cloth,  %\X£a 

Minor  Surgery  and  Bandaging.    Eighth  Edition.    ReM-ised  and  Enlarged.  | 

With  142  Illustrations.     i2ino.  Cloth,  |3i»  { 

Practical  Anatomy.  A  .Manual  of  Dissections.  Seventh  London  Editioo. 
24  Colored  Flatcs,  and  nearly  300  other  lUusiiations.  Qoih.  |;jao 

Injuries  and  Diseases  of  the  Jaws.    Third  Edition.     Revised,  wtib  ovc 

1 50  lUustr.iuons.     8vo.  Qoth.  ^$0 

Lectures  on  Certain  Diseases  of  the  Jaws,  delivered  at  the  Roj-al  Cotl^e  of 
Surgeons  of  England,  18S7.     64  Illustrations.     Svo.  Boards,  jtjoo 

HEHRT.     Anaemia.    A   Practice*   Treatise.    By  Fred'k  P.  Hexry.  h.d..  Prot 

Clinical  Med.  I'hila.  Polyclinic,  Physician  to  Episcopal  and  Pbila.  Hospitals,  i» 
Home  for  Consumptives,  etc.     i2mo.  Half  Cloth,  ,7$ 

HIGQENS'  Onhthalmic  Practice.  .X  Manu.^1  for  Students  and  Practitionets.  Bf 
CHAKi.KS  11  UitiK.NS,  F.R.C.S.  Ophthalmic  Surgeon  at  Guy's  Hospital.  Prmchai' 
Serifs.     Sft  ra^if  /j?.  Cloth,  fi^J 

Ophthalmic  Practice.    A  Handbook.    Second  Edition.    52010.      Cloth.  .)0 

HILLIER.    Diseases  of  Children.    A  Clinical  Treatise.    By  Thomas  Hnojn, 
MO.    Svo.  Oodi, yi jj 

HILL  AND  COOPEE.  Venereal  Diseases.  The  Student's  Mantul  of  Venotnl 
Diseases,  being  a  concise  dcsciiption  of  those  AflTections  and  their  Treatment. 
By  Berkeley  Hill,  m.d..  Professor  of  Clinical  Surgery.  University  College,  and 
Arthi'r  Cooper,  m.d.,  Late  House  Surgeon  to  the  Lock  Hospital.  London. 
4th  Edition.     i2mo.  Cldh.  f  tx» 

HOLDER'S  Anatomy.  A  Manual  of  the  Dissections  of  the  Human  Body.  By 
Luther  H olden,  f.r.c.s.  Fifth  Edition.  Carefully  Revised  and  Enlarged 
Specially  concerning  the  Anatomy  of  the  Ner\'ous  System.  Organs  of  Special 
Sense,  etc.  By  John  Langton,  f.r.c.s..  Surgeon  to,  and  Lecturer  on  Anatomj 
at,  St.  Bartholomew's  Hospital.     208  Illustrations.     Svo. 

Oilcloth  Covers,  for  the  Dissecting  Room,  ^4.50;  Cloth,  jij.oo;  Leather.  |6,oo 

Human  Osteology.  Comprising  a  Description  of  the  Bones,  with  Colottd 
Delineations  of  the  Attachments  of  the  Muscles.  The  G01-1 '>'-•!  m.d  Micro- 
scopical Structure  of  Bone  and  its  Development.  Car-  swL  By 
the  Author  and  Prof.  Stewart,  of  the  Royal  College  of  m  ^  Museum. 
With  Lithographic  Plates  and  Numerous  UlustTaiions.   7th  Ed.   Cloth,  }f>s» 

Landmarks.     Medical  and  Surgical.     4th.  Edition.     Svo.  Qoch,  |l.2$ 

HOLDEH.  The  Sphygmograph.  Its  Physiological  and  Pathological  IndiCASiMS. 
By  Edgar  Holden,  m.d.     Illustrated.    Svo.  Cloth,  pjn 


HOLLAND.    The  TJrine  and  the  Common  Poisons-    Mer 

Microscopical,  for  Laboratory  Use.    By  J.  \V.  Holland. 

cai  Chemistry  and   Toxicology  in  Jefferson  Medical   Coiie^e..  mi  rmiaocif  hi*. 

Second  Edition,     Revised.     Illustrated.  Qoib,  -7} 

HOOD.    Lectures  to  Norses  on  the  Symptoms  of  Disease.    By  Dovald  Hoon, 
M.D..  M.R.C.P..  Physician  to  the  West  London  Hospital,  etc.    izma.    Cloth,  fijoo 


HORWlTZ'S  Compend  of  Surgery,  including  Minor  Surgery,  Amputations.  Frac- 
tures, Dislocations,  Surg:ical  Diseases,  and  the  I-atest  Antiseptic  Rules,  etc.,  with 
Differential  Diagnosis  and  Treatment.  By  Orville  Horwitz,  b.s.,  m.o.,  Dem- 
onstrator of  Anatomy,  Jefferson  Medical  College;  Chief,  Out-Paticnt  Surgical 
Department,  Jefferson  Medical  College  Hospital.  Third  Edition,  Very  much 
Enlarged  and  Rearranged,  gi  Illustrations  and  77  Formula;,  larao.  No,g  fQuis- 
Compendf  Seriei,  Cloth,  Jli.oo.     Interleaved  for  the  addition  of  notes,  %\.^^ 

HTTFELANI).  Long  Life.  Art  of  Prolonging  Life,  By  C.  W.  Htjfelani5. 
Edited  by  Eh.asmus  Wilson,  M.D.     i2mo.  Cloth,  Si. 00 

HUGHES.  Compend  of  the  Practice  of  If edicine.  Third  Edition.  Revised  and 
Enlarged.  By  Daniel  E.  HirGHE.s,  m.d..  Demonstrator  of  Clinical  Medicine  at 
Jefferson  Medical  College,  Philadelphia.  In  two  parts.  Being  Nos.  2  and  j, 
f  Qtiis-  Compend  f  Series. 

Part  1. — Continued,  Eruptive  and  Periodical  Fevers,  Diseases  of  the  Stomach, 
Intestines,  Peritoneum,  Biliary  Passages,  Liver,  Kidneys,  etc.,  and  General 
Diseases,  etc. 

Part  II. — Diseases  of  the  Respiratory  Sy^em,  Circulatory  System  and  Ner- 
vous System  ;  Diseases  of  the  Blood,  etc. 

Price  of  each  Part,  in  Cloth,  fi.cw ;  interleaved  for  the  addition  of  Notes,  li.aj 

Fhysicians'  Edition, — in  one  volume,  including  the  above  two  parts,  a  sec- 
tion on  Skin  Diseases,  and  an  index.     Revised  Edition.     40S  pm^es. 

Full  Morocco,  Gilt  Edge,  #2.50 

JACOBSON.  Operations  of  Surgery.  By  W.  H.  A.  Jacouson,  ha.  oxon. 
F.R  C.S.,  Eng. ;  Ass't  Surgeon,  Guy's  Hospital;  Surgeon  at  Royal  Hospital  for 
Children  and  Women,  etc.     With  over  200  Illustrations.  In  Press. 

JAMES  on  Sore  Throat.  Its  Nature,  Varieties  and  Treatment,  including  its  Con- 
nection with  other  Diseases.  By  Prosskr  James,  m.d.  Fourth  Edition.  Re- 
vised and  Enlarged.     Colored  Plates  and  Wood-cuts.       Paper  .75;  Cloth,  JII.25 

JONES'  Aural  Surgery.  A  Practical  Handbook  on  Aural  Surgery.  By  H. 
Macnaughton  Jone.s,  .m.d.,  Surgeon  to  the  Cork  Ophthalmic  and  Aural  Hospital. 
Illustrated.    SecondEdition,  with  new  Wood  Engravings.    i2mo.        Cloth,  J2. 75 

JOITENAL  of  Laryngology  and  Hhinology.  A  Monthly  Analytical  Record, 
devoted  to  Diseases  of  the  Throat  and  Nuse.  Edited  by  Murell  Mackenzie, 
M.u.    Sample  Nos.,  2^  cents.  Subscription  per  annum,  I3.00 

BlAilE'S  Drugs  that  Enslave.  The  Opium,  Morphine,  Chloral,  and  Similar 
Habits.     By  H.  H.  Kane,  m.d.     With  Illustrations.  Cloth,  $1.25 

KERR.  Inebriety.  Its  Etiology,  Pathology,  Treatment,  etc,  in  its  various  forms 
By  N.  S.  Kerr,  m.d.,  Mem.  of  the  Council  of  Univ.  of  Glasgow.      Cloth,  I3.00 

KIDD'S  Laws  of  Therapeutics ;  or,  the  Science  and  Art  of  Medicine.  By  Josiiph 
KiUD,  M.D.     i;mo.  Paper,  .75;  Cloth,  igi. 25 

TTfPTCRS'  Physiology.  A  Handbook  of  Physiology.  Twelfth  London  Edition, 
Revised  and  Enl.irged.     By  W.  Morrant  Baker,  m.d.     460  Illustrations. 

Cloth,  $4.00;  Leather,  $5  00 

LAliTDIS'  Compend  of  Obstetrics  ;  especially  adapted  to  the  Use  of  Students  and 
Physicians.  By  Henrv  G.  Landis,  m.d..  Professor  of  Obstetrics  and  Diseases 
of  Women,  in  Starling  Medical  College,  Columbus,  Ohio.  Fourth  Edition. 
Enlarged.     With  Many  Illustrations.    No.^  f  Quiz- Compend  f  Scries. 

Cloth,  |i.oo;  interleaved  for  the  addition  of  Notes,  $1.25 
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LAND0I8.  A  Text-Book  of  Human  Physiology ;  including  Histoiog>-  and  Miao- 
scopical  Anatomy,  with  special  reference  to  the  requirements  of  Practical  Medi- 
cine. By  Dit.  L.  Lanuois.  Professor  of  Physiology  and  Director  of  the  Physio- 
logical Institute  in  the  University  of  Greifswald.  Second  American,  iranilaied 
from  the  Fifth  Gemian  Edition,  with  additions,  by  VVm.  Stirling,  m.d.,  dsc.. 
Professor  of  the  Institutes  of  Medicine  in  the  University  of  Aberdeen.  With 
583  lUustralions.    8vo.     1  Volume.  Cloth,  $6.50:  Leather.  I7.S0 

LEBER  AND  EOTTENSTEIN.  Dental  Caries  and  Us  Causes.  An  Investigation 
imo  the  Influence  of  Fun;j;i  in  the  Destruction  of  the  Tcclh.  By  Drs.  Lekei 
and  RoTTE.NSTEiN.     Illustrated.  Paper,  .75;  aoth,  H.15 

LEE.    The  MicrotomlBt's  Vade  Mectim.    By  Arthur  Bolles  Lee.    A  Handbook 

of  the  Methods  of  Microscopical  Anatomy.     660  Formula,  etc.  Cloth,  I3.00 

LEFFMAKN'S  Compend  of  Chemistry,  Inorganic  and  Organic.     In  fine 

Analysis  and  the  Andlyaia   of  Water.     By   Henry  Leffmasn,   m  i    of 

Chemistry  and  Metallurgy  in  the  Penna.  College  of  Dental  Surgery,  and  u\  the 
Wagner  Free  Institute  of  Science.  Philadelphi.i.  No.  10  fQuix-Comprndt 
Series.  Second  Edition.  Rewritten  and  Adapted  for  Students  of  Medicmc  and 
Dentistry.     i2mo.         Cloth,  $1,00.    Interleaved  for  the  addition  of  Notes.  $1,3 j 

LEGO  on  the  Urine.  Practical  Guide  to  the  Examination  of  the  Urine,  for 
Practitioner  and  Student.  ByJ.WiCKHAii  Legg,  m.d.  Sixth  Edition^  Enlarged. 
Illustrated.     i2mo.  Cloth,  .75 

LEWEBS.  On  the  Diseases  of  Women.  With  over  120  Engravings,  PtrtrHtti 
Series.     See  Page  ig.     1 2mo.  Qoth.  $i^\ 

LEWIIT  on  Syphilis.  The  Treatment  of  Syphilis.  By  Dr.  George  Lewin.  of 
Berlin.  Translated  by  Carl  Proegler,  m.d.,  and  E.  H.  Gale,  m.d.,  Surgeoos 
U.  S.  Army.    Illustrated.     i2mo.  Paper,  .75  ;  Cloth.  S 14) 

LIEBHEICH'S  Atlas  of  Ophthalmoscopy,  composed  of  13  Chromo-Liihographic 
1'I.ites  icnnlaining  59  Figures),  with  Text.  Translated  by  H.  R.  SwANZV,  M.D 
Third  Edition.     4to.  Boards,  ti^joo 

LINCOLK.    School  and  Industrial  Hygiene.    By  D.  F.  Lincolx,  m.d.    Cloth.  ,50 

LONGLEY'S  Pocket  Medical  Dictionary  for  Students  and  Physicians.    CWinj 
the  Correct  Definition  and  Pronunciation  of  .ill  Words  and  Terms  in 
Use  in  Medicine   and  the  Collateral   Sciences,  with   an  Appendix,  ci 
Poisons  and  their  Antidotes,  Abbreviations  Used  in  Prescriptions,  and  a  \k;i>«: 
Scale  of  Doses.     By  Elias  Longley.        Cloth,  51.00;  Tucks  ajid  Pocket,  Ji.3j 


LIZARS.    On  Tobacco. 

i2nio. 


The  Use  and  Abuse  of  Tobacco. 


By  John  Lizars,  jwx 
Cloth,  .501 

LtfOKES.    Hospital  Sisters  and  their  Duties.    By  Eva  C.  £.  LOckes,  Matron  to 
the  London  Hospital;  Author  of  "  Lectures  on  Nursing."     t2mo.     Cloth,  fi, 

HAC  ITUNH".    On  the  Spectroscope  in  Medicine.    By  Chas.  A.  Ma.   " 
With  3  Chromo-hthographic  Plates  of  Physiological  and  Patliolo,^ 
and  13  Wood  Cuts.     8vo.  CluUi.  ^j 

MACNAMAEA.    On  the  Eye.    A  Manual  of  the  Diseases  of  the   T"-  -      p>. 
Macnamara,   m.d.     Fourth    Edition,  Carefully   Revised;   with   A  j 

Numerous   Colored   Plates,    Diagrams    of    Eye,   WLHitl-cuts,    and     .  ^^^    iyt 
Demi  Svo.  CJolh,  U 

MACDONALD'S  Microscopical  Examinations  of  \\  .iter  and  Air.    A  Guide  1 
.Microscopical  E.xamination  of  Drinkmg  Water,  with  an  Appendix  on  the 
scopical  Examination  of  Air.      By  J.  D.  Macdo.vald,   M.li.      With  25  LJrfio 
graphic  Plates,  Reference  Tables,  etc.  Second  Ed..  Revised.     Svo.    Cloth   tz  '\ 
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MACKENZIE  on  the  Tliroat  and  Nose.     Complete  in  oae  octavo  vol.     Including 

ithe    I'harynx,    Larynx.   Trachea.   CEsophagus,   Nasal   Cavities,   etc.,   etc.      By 
M0KEI.L  Mackenzie,  m.d.,  Senior  Physician  to  the  Hospital  for  Diseases  of 
the  Chest  and  Throat,  Lecturer  on  Diseases  of  the  Throat  at  I-ondon  Hospital 
Medical  College,  etc.     Revised  and  Edited  by  D.  Brvson  Deu^van,  m.d.,  Prof, 
of  Laryngology  and  Rhinology  in  the  New  York   Polyclinic  ;  Chief  of  Clinic, 
Department  of  Diseases  of  the  Thro.it,  Col.  of  Physicians  and  Surgeons,  New 
York;   Sec.  of  the  American  Laryngological  Association,  etc.    One  vol.     Octavo. 
About  800  pages.    Useful  Formula;,  and  over  200  Illustrations.      Nearly  Ready, 
The  (Esophagus,  Nose,  Naso-Pharynx,  etc.    Illustrated.   Being  Vol.  II  of 
the  First  Edition  of  Dr.  Mackenzie's  Treatise.    Complete  in  itself 
Cloth,  ^3.00;  Leather,  S4.00 
The  Fharmacopffiia  of  the  Hospital  for  Diseases  of  the  Throat  and  Nose. 
Fourth  Edition,  Enlarged,  Containing  250  Formulae,  with  Directions  for  their 
Preparation  and  Use.     i6mo.  Cloth,  51.25 

Orowths  in  the  Larynx.  Their  History,  Causes,  Symptoms,  etc.  With 
Reports  and  Analysis  of  one  Hundred  Cases.  With  Colored  and  other 
Illustrations.     8vo.  Paper,  .75;  Cloth,  $1.25 

jjIANN'S  Manaal  of  Psychological  Medicine  and  Allied  Nervous  Diseases.  Their 
^^  Diagnosis,  Pathology,  Pro<,'nosis  and  Treatment,  including  their  Medico-Legal 
^^L  Aspects  ;  with  chapter  on  Expert  Testimony,  and  an  abstract  of  the  laws  relating 
^B  to  the  Insane  in  all  the  States  of  the  Union.  By  Edward  C.  Mann,  m.d., 
^B  member  of  the  New  York  County  Medical  Society.  With  Illustrations  of  Typical 
^P  Faces  of  the  Insane,  Handwriting  of  the  Insane,  and  Micro-photogr.-iphic  Sec- 
^^         tions  of  the  Brain  and  Spinal  Cord.     Octavo.  Cloth,  J5.00;  Leather  56.00 

N MARSHALL  &  SMITH.  On  the  Urine.  The  Chemical  Analysis  of  the  Urine. 
1  By  John  Marshall,  .m.d.,  and  Prof.  Edgar  F.  Smith,  of  the  Chemical  Labora- 
'       tories,  University  of  Pennsylvania,     Phototype  Plates.     i2mo.  Cloth,  5100 

MASON'S  Compend  of  Electricity,  and  its   Medical  and  Surgical   Uses.     By 

i  Charles   F.  Mason,  m.d.,  Assistant  Surgeon   U.  S.  Army.     With   an    Intro- 

duction by  Charles  H.  May.  m.d.,  instructor  in  the  New  York  Polyclinic. 
Numerous  Illustnations.     tamo.     Being  Medical  Briefs,  No.  "i^.  Cloth,  j;i. 00 

MAYS*  Therapeutic  Forces  ;  or.  The  Action  of  Medicine  in  the  Light  of  the  Doc- 
^_^        trine  of  Conservation  of  Force.     By  Thomas  J.  Mays,  m.d.  Cloth,  ?i.25 

^H         Theine  in  the  Treatment  of  JNetiralgia.    Being  a  Contribution  to  the  Thera- 

1^™^  peutics  of  Pain.     i6mo.  %  bound.     .50 

MEADOWS'  Obstetrics.  A  Text-Book  of  Midwifery.  Including  the  Signs  and 
I^B  Symptoms  of  I'regnancy,  Obstetric  Operations,  Diseases  of  the  Puerperal  State, 
^H  etc.  By  Alfred  Meadows,  m.d.  Third  American,  from  Fourth  London  Edi- 
^"         tion.     Revised  and  Enlarged.    With  145  Illustrations.     8vo.  Cloth,  $2.00 

MEDICAL  Directory  of  Philadelphia  and  Camden,  1889.    Containing  lists  of 

I  Physicians  of  all  Schools  of  Practice.   Dentists,  Veterinarians,   Druggists  and 

Chemists,  with  information  concerning  Medical  Societies,  Colleges  and  Associa- 
tions, Hospitals,  Asylums,  Charities,  etc.  Morocco,  Gilt  edges,  52.00 

i_MEIGS.  Milk  Analysis  and  In^EUlt  Feeding.  A  Practical  Treatise  on  the  Ex- 
^K  amination  of  Human  and  Cows'  Milk,  Cream,  Condensed  Milk,  etc.,  and 
^B  Directions  as  to  the  Diet  of  Young  Infants.  By  Arthur  V.  Meigs,  m.d.,  Physi- 
^^        cian  to  the  Pennsylvania  Hospital.  Philadelphia.     l2mo.  Cloth,  51.00 

MEIGS  and  PEPPER  on  Children.  A  Practical  Trearise  on  the  Diseases  of 
Children.  By  J.  Forsyth  Meigs,  m.d..  Fellow  of  the  College  of  Physicians  of 
Philadelphia,  etc.,  etc.,  and  Willia.m  Pepper,  m.d.,  Professor  of  the  Principles 
and  Practice  of  Medicine  in  the  Medical  Department,  University  of  Pennsyl- 
vania.    Seventh  Edition.  Cloth,  ?5.oo;  Leather,  $6.00 

MERRELL'S  Digest  of  Materia  Medica.  Forming  a  Complete  Pharmacopoeia  for 
the  use  of  Physicians,  Pharmacists  and  Students.  By  Albert  Merrell.  m.d. 
OcUvo.  Half  dark  Calf.  $4.00 
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METER.  Ophthalmology.  A  Manual  of  Diseases  of  the  Eye.  By  Dk.  Edwuw 
Meykr,  Frof.  a  L'tcole  de  la  Faculty  de  MWicinc  de  Paris.  Chev.  of  the  htpaa 
of  Honor,  etc  Translated  from  the  Third  French  Edition,  with  the  iusisuoo 
of  the  author,  by  A.  Freedlasd  Fergus,  m.b..  Assistant  Surgeon  Glasgow 
Eye  Infirmary.  With  270  Illustrations,  and  two  Colored  Plates  prepared 
under  ihe  direction  of  Dr.  Richard  Ioebreich.  m.r.c  s..  Author  of  the  "Adis 
of  Ophthalmoscopy."    8vo.  Cloth,  $4.50  ;  Leather,  ^5.50 

MILLER  and  LIZAR'S  Alcohol  and  Tobacco.    Almhol.    Its  !  Prtwer. 

lJyJ-\.MKs  Mii.t.KR,  K.R.r.s. ;  and,  Tobacco.  Its  L'se  and  Abuse.  "jzaMi 

M.u,     The  two  essays  in  one  volume.  Cloth.  51 -oo;  Scparaic,  cadi  .JO 

MOKEY.  On  ChildreiL  Treatment  of  Disease  in  Children,  includin;:  i^ir  OuiIin» 
of  Di.ignosis   and   the  Chief  Pathological    Differences   between    •.  i 

.Adults.     By  Anoel  Monev,  m.u.,  m.r.c. p..  .\*-s\.  Phvsici.\n  to  the  i 

Sick  Children,  Great  Ormond  St.,  and  to  the  Vir»  :  Chest  H 

don.     Priictkal  Series.     See  Paire  ii^.     t2tno.     s' 

MORRIS.  Compend  of  Oynaecology .  By  Hekry  Morris,  m.d..  Demonstrator  of 
Obstetrics,  JetTcrson  Medical  College,  Phila.,  etc.  Being  f  Quis-Ccmf^%df 
No.  7.  Nfttrijr  keaJr. 

MORTON  on  Refraction  of  the  Eye.  Its  Dia^^osis  and  the  Correction  of  its  Errors. 
With  Ch.ipter  on  Kcratoscttp) ,  and  Test  Types.  By  A.  MoRTOX,  ji.b.  Thiri 
l.ditmn,  Revised  and  Enlarged.  Cloth.  |l.00 


XURRELL.     Massage   as   a   Mode  of  Treatment     By   Wm. 
M.U.C.P.,  Lecturer  on  Materia  Medica  and  Therapeutics  at  V 
Examiner  at  University  of  Edinburgh,  Physician  to  Royal  1 
of  the  Chest.     Third  Kdition.     i2mo. 
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CioUl,  ^l.$» 

X7TEB.  Practical  and  Analytical  Chemistry.  By  Jons  Muter,  F.tLs..r.cx, 
etc.     Third  Edition.     Ruvised  and  lllustnitecl.  Cloth.  53.00 

NEW  SYDENHAM  SOCIETY  Publications.     Thi^e  10  Six  W  J 

each  year.     IJst  of  \'<>inmts  upon  applualion.  \  .3 

OPHTHALMIC  REVIEW.  A  Monthly  Record  of  Ophthalmic  Science.  PubCsKed 
in  London.     Sumpte  Xuinbers,  2^  cents.  Per  annan).  I3.0Q 

OSGOOD.    The  Winter  and  Its  Dangers.    By  Hamilton  Osgood,  m.d.  OoUt.  .50 

OVERMAN'S  Practical  Mineralogy.  Assaying  and  N!inin^.  with  a  Description  of 
the  Useful  Mmer.tls,  etc.  Ly  Fkeuerick  Overm,an,  Mining  Engineer.  Ele»- 
enth  Edition.     l2mo.  Cloth.  |i.oo 

PACKARD'S  Sea  Air  and  Sea  Bathing.  By  John  H.  Packard,  one  of  the  Fhy- 
sicianis  to  thu  Pennsylvania  Hospitni,  Philadelphia.  Goth.  .JO 

PAOE'S  Injuries  of  the  Spine  and  Spin.1l  Cord,  without  apparent  Lesion  and  Ner- 
vous Shock.  In  their  Surgical  and  Medico-Legal  Aspects.  By  Herbert  W. 
Page,  m.d.,  f.r.cs.    Second  Edition,  Revised,    Octavo.  Cloth.  #>W 

PAREES'  Practical  Hygiene.    Hy  Edward  A.  Parkes,  m.d.    The  •-  ^^ 

vised  and  Enlarged  Edition.     With  Many  Illustrations,     fivo.  jo 

PARRISH'S  Alcoholic  Inebriety.  From  a  Medical  Su\ndpoint.  with  lUustratiTC 
Cases  from  the  Clinical  Records  of  the  .Author.  By  JOSEPH  Parrish.  l(.0.. 
President  of  the  Amer.  Assoc,  for  Cure  of  Inebriates.      Paper,  .75:  Cloth',  51-JJ 


PARVIN'S  Winckel's  Diseases  of  Women 

1 17  Illustrations. 


(see 


Winckel-Parx'in.  p«ge  14). 
Cloth.  Sjj.oo  ;  Leather.  3, JO 

PENNSYLVANIA  Hospital  Reports.    Edited  by  a  <  of  the  Hosp«t»I 

-Siatf;  j.  M.  DaCosfa,  m,d..  and  WiLLiAM  HujiT.    C'  ^  Original  Amdo 

by  the  Staff.     With  many  other  lUustrations.  P«tper^  .75 ;  Qoth,  f  U$ 
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PHYSICIAHTS  VISITING  LIST.    Published  AnnuaUy. 
Publicalion. 


Thirty-eighth  Year  of  its 


For  25  Patients  weekly. 
50 


StZES  AND   PRICES. 

Tucks,  pocket  and  pencil,  Gilt  Edges, 


SO 


2  vols. 


f  Jan.  to  June " 
1  July 


100 


••  2  vols. 


to  Dec. 

'ojvme)  

...  to  Dec. ;  .        .  3.00 

INTERLEAVED   EDITION. 

For  25  Patients  weekly,  interleaved,  tucks,  pocket,  etc.,     "        <•         .        .  1.25 

50        "  "  "  •'  "        .        .  1.50 

■^5"       ••  "-ols.   IJ-SS'-} .       .         3.» 

Perpetual  Edition,  without   Dates  and  with  Special   Memorandum  Pages. 

For  25  Patients,  interleaved,  tucks,  pocket  and  pencil,           ....  $1.25 

50        "                "               '•           ....  1.50 

EXTBA  Pennijg  will  be  sent,  postpaid,  for  25  cents  per  half  dozen. 
tf^  This  1-isi  combincai  the  several  essential  qualities  of  strength,  compactness,  durability 

■nd  convenience.     A  special  circular,  descripdve  of  contents  and  improvements,  will  be  sent 
upon  applicatiuD.. 

PEREIRA'S  Prescription  Book.  Containing  Lists  of  Terms,  Phrases,  Contrac- 
tions and  Abbreviations  used  in  Prescriptions,  Explanatory  Notes,  Grammatical 
Construction  of  Prescriptions,  Rules  for  the  Pronunciation  of  Pharmaceutical 
Terms.     By  Jonatha.s  Pereira.  m.d.     Sixteenth  Edition. 

Cloth,  $1.00;  Leather,  with  tucks  and  pocket,  fl.25 

PHILLIPS'  Materia  Medica  and  Therapeutics,  Vegetable  Kingdom.  Organic 
Compounds.  Animal  Kingdom.  By  Chas.  D.  F.  PiilU-lPS,  M.D.,  f.r.s..  Edin., 
late  Lecturer  on  Materia  Medica  anti  Therapeutics,  Westminster  Hospital,  Lon- 
don.    Second  Edition  (Complete).     Enlarged  and  Revised.  Cloth,  #5.00 

PIQGOTT  on  Copper  Mining  and  Copper  Ore.  With  a  full  Description  of  the 
Principal  Copper  Mines  of  the  United  States,  the  Art  of  Mining,  etc.  By  A. 
Snowden  Piggott.     i2mo,  Cloth,  gi.oo 

POSTER'S  Surgeon's  Pocket-Book.  By  St^ntoEON-MAjoR  J.  H.  Porter,  late  Pro- 
fessor of  Military  Surgery  in  the  Army  Medical  School,  Nelley.  England.  Revised, 
and  partly  Rewritten,  by  Suhgeon-Major  C.  H.  Godwin,  of  the  Army  Medical 
School  (Netley,  England).     Third  Edition.     Small  i2mo.    Leather  Covers,  J2. 2 5 

POLYCLINIC,  The,  A  Monthly  Journal  of  Medicine  and  Surger)-.  Edited  by 
Henry  Lkffmann,  m.d.  32  pages,  monthly.  Now  in  its  5th  Volume.  Royal 
8vo.     Sample  A'umhtrs Jrff.  Per  annum,  $1.00. 

POWER,  HOLMES,  ANSTIE  and  BARITE8  (Drs.).  Reports  on  the  Progress  of 
Medicine,  Surgery,  Physiology,  Midwifery,  Diseases  of  Women  and  Children, 
Materia  Medica,  Medical  Jurisprudence,  Ophthalraolog)',  etc.  Reported  for  the 
New  Sydenham  Society.     8vo.  Paper,  .75  ;  Clotli,  51.25 

POTTER.  A  Handbook  of  Materia  Medica,  Pharmacy  and  Therapeutics,  in- 
cluding the  Action  of  Medicines,  Special  Therapeutics,  Pharmacology,  etc.  In- 
cluding over  600  Prescriptions  and  Formulae.  By  Sa.muel  O.  L.  Potter,  m.a., 
M.D.,  Professor  of  the  Practice  of  Medicine,  Cooper  Medical  College,  San  Fran- 
cisco ;  late  A.  A.  Surgeon  U.  S.  Army.  Cloth,  $3.00;  Leather,  #3.50 

Speech  and  Its  Defects.  Considered  Physiologically,  Pathologically  and 
Reniedially ;  being  the  Lea  Prize  Thesis  of  Jefferson  Medical  College,  1882, 
Revised  and  Corrected.     i2mo.  Qoth,  51.00 

Compend  of  Anatomy,  including  Visceral  Anatomy.    Formerly  published 

separately.  Basui upon  Gray.  Fourth  Edition,  Revised,  and  greatly  En- 
larged. With  an  Index  and  117  Illustrations.  Being  No.  i  f  Quis-Ci>m/>^nd  ? 
Series.  Cloth,  Ji.oo;  Interleaved  for  takmg  Notes,  51.25 
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POTTES.  Compend  of  Materia  Medica,  Therapeutics  and  PreaeriptMB  Writ*] 
ing,  arrangca  in  accordance  wiih  tl)c  last  Revision  V-  S.  I'hnrmacrTpoeJa,  wAl 
special   reference   lo   the   Physiological  Action  of  Drugs,      i  •  >  ised  isA 

Improved  Edition,  with  Index.     Being  No.  6  f  Quit-Compfi 

Cloth,  jii.oo.     Interleaved  for  Ljk;c^  Notes,  %\.\\ 

PBINCE'S  Plastic  and  Orthopaedic  Surgery.    By  David  Prijcce,  st.D.    Contam- 

ing  a  Report  on  the  Condition  of,  and  Advance  made  in.  Plastic  and 

Surgery,  etc.      Numerous  Illustrations,     8vo.  ClaUt.|4.$Dl 

PRITCHASD  on  the  Ear.  Handbook  of  Diseases  of  the  Ear.  By  Ukau 
I'RITCHAKD,  M.D.,  P.R.C.S.,  Professor  of  Aural  Surgery,  King's  College,  Loodoi. 
Aural  Surgeon  to  Kmg's  College  Hospital,  Senior  Sur^on  to  the  Roval  Ear 
Hospital,  etc.     i2mo,     Ptactual Serits.     Ste  fa^e  ig.  Clam.St.90 

PBOCTER'S  Practical  Pharmacy.  Lectures  on  Practical  Ph&rmacy.  With  45I 
Engravings  and  32  Lithographic  Fac -simile  Prescn'pcioas.  By  BAR):Aftl>  Sf 
Procter.    Second  Edition.  Cloth.  $4.$o 

PYE.    Sorgical  Handicraft.     A  Manual  of  Surgical  Manipnl  Sur- 

gery and  otlier  .Matters  connected  with  the  work  of  Surgeon;  ->«?• 

ants,  etc.     By  Walter  Pyh,  m.d.,  Sur;geon  to  St.  Mary's  Hospiul 
308  Illustrations.  C 

RALCLIFFE  on  Epilepsy,  Pain,  Paralysis,  and  other  Disorders  of  the 
System.     By  CHARLES  Bland  Radclikke,  M.D.    lllus.   Paper.  .75;  CI 

RALFE.    Diseases  of  the  Kidney  and  Urinan-  Derangements.    By  C  H.  Ralfl 

Illustrated.     i2mo.     Practical  SfrifS.     Sfe  Pa^f  ig.  C'.'^'"   «"'": 

BA5DAIL  &  MORSE.    Anatomy  of  the  Ear.    Photographic  Illustrati 

Anatomy  of  the  Human  Ear,  together  with  Pathological  Conditions  of  ini  t^jr 
Membrane,  and  Descriptive  Text.  By  B.  Ale.x.  Randali-,  a.m..  v.d..  »fld 
Henky  Lee  Morse,  b.a.,  m.d.     25  Plates,  comprising  75  Fii:   --- 

If.  5.00 

REESE'S  Medical  Jurisprudence  and  Toxicology.    A  Text-b.  md 

Letjal  Practitioners  and  Students.     By  JoH.\  j.  Reese,  m.d.  i.rs 

jurisprudence.  Professor  of  the  Principles  and  Practice  of  Med  .  ..  ,  _.  ., -ace. 

including  Toxicology,  in  the  University  of  Pennsylvania  Medical  Department. 
2d.  Ed.    Enlarged.     Crown  Octavo.  Cloth,  Jj.cw  ;  Leather.  $3.50 

REEVES.  Bodily  Deformities  and  their  Treatment.  A  Handbook  of  Ptactical 
Orthopiedics.     By  H.  .\.  RtiiVEs,  M.D.     Practical  Serits^     Set  Pa^<  r^. 

Ooih,  |3.:; 

RICHARDSON.  Long  Life,  and  How  to  Reach  It.  By  J.  G.  RicHARtnox.  Prof, 
of  Hygiene,  University  of  Pcnna.  Cloch.  .jo 

RICHARDSON'S  Mechanical  Dentistry.  A  Practical  Treatise  on  Mcchanicil 
DtMitisiry.  Uy  Jo.SEi'H  RiCHARDSO.s,  u.D.s.  Fifth  Edition.  Thoroughly  Revised. 
With  56<v  Illustrations.     Svo.  Cloth,  J4. 50;  Leather,  j^ 50 

RIGBY'S  Obstetric  Memoranda.    4ih  Ed.    By  Alfred  Meaimjws.  m.d.    3200. 

ao(k, 

RINDFLEISCH'S  General  Pathology.    A  Handbook  for  Students  and  Physidaio., 
By  Prof.  Edward  Rindfleisch.  of  Wurrburg.     Translated  by  Wm.  H.  Mkkctk, 
M.D.,  of  Pittsburgh,  Pa..  Edited  and  Revised  by  James  Tyson,  m.d.,  Professor 
Morbid  Anatomy  and  Pathology,  University  of  Pennsylvania. 

RICHTER'S  Inorganic  Chemistry.    A  Text-book  for  Students 

VON  RiCHTER,  University  of  Breslau.  Third  American,  from  Fifth  German 
Edition.  Authorized  Translation  by  Edgar  F.  Smith,  vlj<.,  fh.d.,  ProC  0/ 
Chemistry.  University  of  Pennsylvania,  .Member  of  the  Chemical  Sooedes  ci 
Berlin  and  Paris.    With  89  Illustrations  and  a  Colored  Plate  of  Spectra,     imo. 

Cloth.  $uo 

Organic  Chemistry.    A  Text-book  for  Students.    Translated  from  the  Fcust3t 

German  Ed.,  by  Prof.  Edgar  F.  Smith.    lUus.     Cloth.  ^3.00;  Leather,  f}.ji> 
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LEWEES.  On  the  Diseases  of  Women,  \A  Practical  Treatise.  By  Dr.  A,  H. 
N.  Lewers,  Assistant  Obstetric  Physician  to  the  London  Hospital;  and  Phy- 
sician to  Out-patients,  Queen  Charlotte's  Lying-in  Hospital;  Examiner  in  Mid- 
wifery and  Diseases  of  Women  to  the  Society  of  Apothecaries  of  London.  With 
over  1 20  Engravings.     416  pages.  Cloth,  ^2.25 

BUXTON.  On  Anssthetics.  A  Manual  of  their  Uses  and  Administration.  By 
Di;dley  Wilmot  Buxton,' m,d.,  b.s.,  Ass't  to  Prof,  of  Med.,  and  Admmistrator 
of  Ana:sthetics,  University  College  Hospital,  London,     llluslraied.     176  pages. 

Cloth,  51.25 

HIO&ENS.  Ophthalmic  Practice.  A  Manual  for  Students  and  Practitioners.  By 
CiiAKLiis  HiGGENS,  F.R.C.S.,  Ophthalmic  Surgeon  to  Guy's  Hospit:U.  Illustrated. 
374  pages.  Cloth,  J  1.7  5 

Volumes  Previously  Issued. 


M0NE7.    On  Children.    Treatment  of 

Disease  in  Children,  including  the  Out- 
lines of    Diagnosis   and    the    Chief 

Pathological  Differences  between  Chil- 
dren and  Adults.    By  AngeL  Mo.n'EV, 

M.D.,  M.R.C.P.,  Ass't  Physician  to  the 

Hospital    for    Sick    Children,   Great 

Ormond  St.,  and  10  the  Victoria  Park 

Chest  Hospital,  London.    i2mo.    560 

pages.  Cloth,  S3.00 

PEITCHAKD.  On  the  Ear.  Handbook 

of  Diseases  of  the  Ear.     By  Urban 

Pritchard,  M.D..  F.R.C.S.,  Professor 

of   Aural    Surgery,    King's    College, 

London,    Aural    Surgeon    %o    King's 

College   Hospital,  Senior  Surgeon  to 

the  Royal  Ear  Hospital,  etc.     i2mo. 
Cloth,  $1.50 
BAREETT.    Dental  Surgery  for  Gen- 
eral   Practitioners    and    Students    of 

Medicine  and  Dentistry.     Extraction 

of  Teeth,  etc.     By  A.  W.  Barrett, 

M.D.     Illustrated.  Cloth,  51.00 

%*  The  volumes  of  this  series,  written  by  welUknown  physicians  and  surgeons  of  large 
private  and  hospital  expcncnce,  embrace  the  various  branches  of  medicine  and  surgery.  They 
arc  of  a  Ihoruuylily  practical  character,  calculated  to  meet  the  requirements  of  the  practitioner, 
ami  present  the  mo»t  lecctii  iiietliods  and  information  in  a  compact  shape  and  at  a  low  price. 

Bound  Uniformly,  in  a  Handsome  and  Distinctive  Cloth  Binding,  and 
mailed  to  any  address,  on  receipt  of  the  price. 
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1012  Walnut  Street,  Philadelphia. 


COLLIE.  On  Fevers.  A  Practical  Treat- 
ise on  l-'cvcrs,  Their  History,  Etiology, 
Diagnosis,  Prognosis  and  Treatment. 
By  Alexander  Collje,  m  u.,  m.r.- 
C.P.,  Lond.  Medical  Officer  Homerton 
Fever  Hospital,  and  of  the  London 
Fever  Hospital.  With  Colored  Plates. 
Cloth,  52.50 

EALEE.    Diseases  of  the  Kidney  and 

Urinary  Derangements.  By  C.  H. 
Ralfe,  m.u.,  P.R.C.P.,  Ass't  Physician 
to  the  London  Hospital.  Illustrated. 
i2mo.  Cloth.  52.75 

REEVES.     Bodily    Deformities    and 

their  Treatment.  A  Handbook  of 
Practical  Orthopaedics.  By  H.  A. 
Reeves,  m.d..  Senior  Ass't  Surgeon  to 
the  London  Hospital,  Surgeon  to  the 
Royal  Orthopaedic  Hospital.  238  lUus. 
Ckith,  52,25 
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BOBESTS.     CIub-Foot.     Clinical  Lectures  on  Orthopaedic  SurgCTjr,  No*.  I  »nd  FU 

The  Eliolog^y,  Morbid  Anatomy,  Varieties  and  Timtmenl   of  Clul>-FoiaL     Df 

A.  SvDXEY  RoBEKTS.  M.D.,  Instructor  in  Orthop  ;ery  in  the  L'nirctsinr 

of  Pennsylvania.  Surg,  to  the  Univ.  Hospiul.     i.  larao.         Ckxh.  p 

Bow-Legs.     Clinical  Lectures  on  Orthopsedxc  burger>'.     Nos.  \U  *xA  n. 

Itlustr.ited.     izmo.  /  BoAjdi,.^ 

ROBEBTS.    Practice  of  Medicine.    The  Theory  ajid  Practice  Iiy 

Frederick  Robkrts.   m.d..  Professor  of  Therapeutics  at  U  .-r. 

London.     Seventh  Edition,  thoroughly  revised  and  enlarged,  wivi  u. 

8vo.  Cloth.  i!5.$o;  1  ja 

Materia  ITedica  and  Pharmacy.    A  Compend  for  Students.        v.  i.itn.  -izm 

BOBEBTS.  Surgical  Delusions  and  Follies.    By  John  B.  Robekts.  m.d..  ProAsscr 

of  Anatomy  and  Sur)j:ery,  in  the  Philadelphia  Polyclinic       Paper,  .25;  C1och,.S0 

The  Human  Brain.    The  Field  and  LimiUtion  of  the  Operative  Sursnerril 

the  Human  Ikam.     Illustrated.     8vo.  l\ 

SANDEBSON'S  Physiological  Laboratory.    A  Handbook  of  the  !  A 

Laboratory.  Being  Practical  Elxercises  for  Students  in  Physiolog^y  and  Huiologj. 
By  J.  BiTRDON  Sanderson,  m.d.,  E.  Klein,  m.d.,  Michael  Foster,  mo  f  r.s,, 
and  T.  Lauder  Brunton,  m.d.     With  over  350  Illustrations  and  ite 

Letter-press  Explanations  and  References.    One  Volume.  » 

SANSOM'S  Diseases  of  the  Heart.    \' alvular  Disease  of  the  Heart.  it 

Ernest  Sansom,  m.d.     Illustrated.     i2mo.  ;j 

On  Chloroform.  Its  Action  and  Administration.  Paper.  .-;  '  '  .-rj 
SAVAGE.  Atlas  of  the  Female  Pelvic  Orgfans.  The  Surgery.  Su.%.il  r.^:.  :^ 
and  Surgical  Anatomy  of  the  Female  Pelvic  Organs.  In  a  srncs  of  Plito 
taken  from  nature,  with  Commentaries.  Notes  and  Cases.  By  Henry  Savage, 
m.d.,  Lond.,  F.R.cs.  Fifth  Edition.  Revised  and  greatly  extended.  17  Col- 
ored  Plates,  comprising  many  Figures.    Quarto.  Cloih.  tut,  13.00 

SCAKZOlfl.     Sexual  Org^ans  of  Women.     A  Practical  Treatise  on  •  ^<s 

of  the  Sexual  Ori:ans  of  Women.     By  F.  W.  vON  Scanzoni.  lYof.  .t^ 

and  Diseases  of  Fem.ales,  University  of  Wijriburg,  etc.  Edited  by  A.  K.  G.\itl>- 
ner,  a.m.,  m.d.    60  Illustrations.     Fourth  Edition.     Octavo.  Cloth.  S4-00 

SCHTJLTZE'S  Obstetrical  Plates.    Obstetrical  Diagrams.     Life  Site.    By  Prof.  B. 

S.  ScHULT/K.  M.D.,  of  Berlin,     Twenty  in  the  Set.     Colored- 

In  Sheets,  515.00;  Moui'     '         ^      '  ;  .0 

SUITE'S  Wasting  Diseases  of  Infants  and  Children.    By  ■ 

F.R.C.K,  Physician  to  the  East  London  Children's  Hospital.  1  itiii  LondoJi 
Edition.  Enlarged.     8vo.  Cloth.  >3.oO 

Clinical  Studies  of  Diseases  in  Children.    Second  Edition.      Cloth,  f^-js 
SMITH.     Abdominal  Surgery.     Being  a  Systematic  Description  of  all  the  Princi' 
p.rl  Operations.     By  J.  Greig  Smith,  m.a.,  P.R.S.E.,  Surg,  to  British  Royal  In- 
firmary, Fellow  Royal  Med.  Chir.  Soc.  etc.    With  45  Engravings.     8vo. 

New  Edition.  Enlarged.  ClotJi.  pjxa 

SMITH  (TTLEB).    Lectures  on  Obstetrics.    DeUvercd  at  St.  >Ur>'s  HospiuL 

With. an  Inlroductoty  Lecture  on  the  History  and  Art  of  Midwifery,  and  Cupioos 

Annotations.    By  A.  K.Gardner,  A.M.,  M.D.  233IIIUS.  3d  Ed.  8vo.  Cloih  <4joo 

SMYTHE'S  Medical  Heresies.   Historically  Considered.   ByGONZALVi  E, 

A.M.,  M.D,       I2II10.  :J 

STAMMEB.    Chemical  Problems,   with  Explanations  and   AnsMrer-^  l 

SiAMMKR.     Translated  from  the  2d  German  Edition,  by  Prof.  \V.  S.  1  v, 
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NEW  AND  REVISED  EDITIONS. 

?  OUIZ-COMPENDS  ? 

A  SEBI£8  OF  PSACIICiX  MAFUALS  FOB  TEE  FHT8ICIA5  AND  STUBEHT. 

Compiled  in  accordance  with  the  latest  teachittffi  of  prominent  lecturers  and  the 

most  popular  Text-books. 

They  rorm  a  most  complete,  practical  and  exhaustive  set  of  manuals,  containing  infoimotion 
nowhere  else  collected  in  such  a  condensed,  practical  shape.  ThorouEhly  up  to  the  times  in 
every  respect,  containing  many  new  prescriptions  and  formula:,  and  over  two  hundred  and  thirty 
DlustratioDs,  many  of  which  have  been  drawn  and  engraved  specially  for  this  series.  The 
authors  have  had  large  experience  as  quiz-masters  and  attach^  of  colleges,  with  exceptional 
opfxtrtunities  for  noting  the  most  recent  advances  and  methods.  I'he  arrangement  of  the  sub- 
jects, illustrations,  types,  etc.,  are  all  of  the  most  approved  form,  and  the  size  of  the  boots  is 
such  that  they  may  be  easily  carried  in  the  pocket.  They  are  constantly  being  revised,  so  as  to 
include  the  latest  and  best  teachings,  and  can  be  used  by  students  of  any  college  of  medicine, 
dentistry  or  pharmacy.  , 

Bound  ic  Cloth,  each  $i.oo.     Interleaved,  for  the  Addition  of  Notes,  91.S5. 

No.  I.  Human  Anatomy.  Fourth  Edition,  including  Visceral  Anatomy,  formerly 
published  separately.  Over  ioq  Illustrations.  By  .Samuel  O,  L.  Putter,  M.A.,  m.Li., 
late  A.  A.  Surgeon  U.  S.  Army.    Professor  of  I'ractice,  Cooper  Med.  College,  San  Francisco. 

Nos.  3  and  3.  Practice  of  Medicine.  Third  Edition.  By  Daniel  E.  HucttKS,  u.D., 
Demonstrator  of  Clinical  Medicine  in  Jefferson  Med.  College,  PhiU.     In  two  parts. 

Part  I. — Continued,  Eruptive  and  Pcriodic-il  Fevers,  DUea^es  of  "the  Stomach,  Intestines,  Peritoneum, 
Biliary  Passages  Liver.  Kidneys,  etc.  (including  Tests  for  Urine),  t^neral  Discaies.  etc. 

Paiit  II. — DUcases  of  the  Respiratory  System  (including  Physical  Diagnosis),  Circulatory  SystMik  an<3  Ner- 
TOiu  System  ;  Diseases  of  the  Blooa,  etc. 

•«*  The*e  little  books  can  l>e  legurded  as  a  full  set  ol  nole»  upon  the  Practice  of  Medicine,  containing  the 
Synonyms,  Definitions,  Causes,  Symptoms,  Prognosis,  Diagnosis, Treatment, etc. .of  each  Ui!>ease,aud  including 
■  Duntucr  of  prescriptions  hitherto  unpubliAhcil. 

Ko.  4.  Physiology,  including  Embryology.  Fonrth  Edition.  By  Albert  P.  Britbaker, 
M.D.,  Prof,  of  Physiology.  Penn'a  College  of  Dental  Surgery  ;  Demonstrator  of  Physiology 
in  Jefferson  Med.  College.  Phila.     Revised,  Enlarged  and  Illustrated. 

Ho.  5-  Obstetrics.  Illustrated.  Third  Edition.  For  Physicians  and  Students.  By 
Hrnrv  G.  Lanuis,  M.D.,  Prof,  of  Obstetrics  and  Diseases  of  Women,  in  Starling  Medical 
College,  Columbus.     Revised  Edition.     New  Illustrations. 

No.  6.  Materia  Medica,  Therapeutics  and  Prescription  Writing.  Fifth  Revised 
Edition.  With  especial  Kelercnce  lo  the  Physiological  Action  of  Drtigs,  and  a  complete 
article  on  Prescription  VViiting.  Based  on  the  Last  Revision  (Sixth)  of  the  U.  S.  Pharma- 
copceia,  and  including  many  unofticinal  remedies.  By  Sami'EL  O.  L.  Potter,  m.a.,  m.d., 
late  A.  A.  Surg.  U.  S.  Army;  Prof,  of  Practice,  Cooper  Med.  College,  San  Francisco.  5th 
Edition.     Improved  and  Enlarged,  with  Index. 

No.  7.     Gynaecologfy.     A  Compend  of  Diseases  of  Women.      By  Henry  Morrts,  m.d  , 

Demonstrator  of  Obstetrics,  Jefferson  Medical  CoUe^;!:,  I'hiladeljjhia.  /«  /V«i. 

8.  Diseases  of  the  Eye  and  Refraction,  including  Treatment  and  Surgery.  By  L. 
Webster  Fox,  m  r..  Chief  Clinical  Assistant  Opthalmological  Dept.,  Jeffer»n  Medical 
College,  etc.,  and  Geo.  M.  Gould,  a.b.     71  Illustrations,  39  Formuisc.     2d  Edition. 

No.  9.  Surgery.  Illustrated.  Third  Edition.  Including  Fractures,  Wounds,  Disloca^ 
tions.  Sprains,  Aitiputatiotis  and  other  operations;  Inflammation,  Suppuration,  Ulcers, 
Syphilis,  Tumor.',,  Shock,  etc.  Diseases  of  the  Spine,  Ear,  Bladder,  Testicles,  Anus,  and 
other  Surgical  Diseases.  ByORViLLE  Horwitz,  a.m.,  M.d.,  Demonstrator  of  Anatomy, 
JefTcTson  Medical  College.  Third  Edition.  Revised  and  Enlarged.  77  Formula;  and  9I 
Illustrations. 

No.  10.  Chemistry.  Inorganic  and  Organic.  For  Medical  and  Dental  Students,  By  Henrv 
Leffmann,  m.d.,  Prof,  of  Chemistry  in  Penn'a  College  of  Dental  Surgery,  Phila.    2d  Ed. 

Mo.  II-  Pharmacy.  Based  upon  "  Remington's  Text  Book  of  Pharmacy."  By  F.  E. 
Stewart,  m.d.,  ph.c,  Quiz-Master  at  Philadelphia  College  of  Pharmacy.     Second  Ed. 

Bound  in  Cloth,  each  $1.00.     Interleaved,  for  the  Addition  of  Notes,  $1.25. 

JS"  Thtst  books  are  constantly  revised  to  kttp  up  with  the  latest  teachings  and  discoveries, 

P.  BLAKISTON,  SON  &  CO.,  1012  Walnut  Street,  Philadelphia. 
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Almanac  for  1889  and  i8<>o. 

Tablk  op  SiCiNs  lo  be  used  in  l«:rji|nK  iiccotinis. 

Marsmalx  Hall's  Kkady  Mitmou  in  AsrurxiA. 

Poisons  a»d  Antidotka. 

Tub    MeTRir    or    Fkehch    Dkcimai.    Sv*t«m    of 

WbOKTS  and  MlASt'BCS. 

Dosa  Table,  revised  and  rewritten  for  1888,  by  Ho- 
BAKT  Amort  Hake,  m.  t>.,  IJemonslrator  of  Thera- 
peutic*, Uoiver&ily  of  J'etinsylvanla. 

L(ST  OP  Kbw  Rumbdirs  fur  1S88,  tysame  autlior. 

AlD«  TO  UlAGNO^ilS  A»0  1  XKATMinr  OP  DlSBASn  OP 

THE  EvB,  1)H.  L.  WeiiSTtH  Kox,  t  linical  Ai»l.  Eye 
Dept.  Jefl^er^on   Medical  College  Ho»pi(Al,  and  O. 
M.  Oopu). 
DiAGKAM  SnovnMO  KRitmoH  OF  Milk  T»cr«,  Dtt. 
Lovis  Starr,  Prof,  of  Diteaics  of  Childrco,  Uoiver-  I 
>iiy  UMpiial,  PhiUdelphu. 
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CALO'LATlae  TNB 


v,.,inciAt.  ILamtATKA. 


A  NUMBER  OP  IMPROVEMENTS  and  additions  have  been  made 
reading  matter  in  the  first  part.  This  has  been  done,  however,  without  in<  i 
the  number  of  pages.  Great  care  has  been  taken  in  selecting  the  leather  f 
covers  and  in  each  detail  of  manufacture. 

SIZES  AND  PRICES. 

Tucks,  pockets  and  Pencil.  %xx 


For  25  Patients  weekly. 
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Interleaved,  tucks  and  i^encu, 
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Simitar  in  ttyU,  «•• 
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PERPETUAL  EDITION,  without  DatM. 

IfS^Can  he  commewed  at  any  tinu,  and  used  until  fu/I, 
tents  and  arrangemint  to  the  rfgulcir  edition. 
No.  1.     Containing  space  for  over  1300  names,  with  blank  page  opposite  each 

Visiting  List  page.     Bound  in  Red  Leather  cover,  with  rocket  and  PenciL    |l 
No.  2.    Containing  space  for  2600  names,  with  blank  page  opposite  each 

Visiting  List  page.     Bound  like  No.  i.  with  Pocket  and  Pencil i.jo 

These  lists,  without  dates,  are  particularly  useful  to  young  phjrsidaiit  anaUe  to 
estimate  the  number  of  patients  they  may  have  during  the  first  years  <^  Practice,  and 
to  physicians  in  localities  where  epidemics  occur  frequently. 

"  For  comptetencK;  compactnes*,  and  simplicity  dt  airaogement  tt  U  eiocUed  ^  mn^  In  Ac  Mafkct**— >V  Y. 

"  The  boolt  i»  convenient  in  form,  not  too  bulky,  and  Ui  every  re*p«ct  the  »wy  \mA  VWliac  Ijal 
Ca'Mda  Mtdtcal  and Sureiiat  Jm^mat. 
..  KT'  u      "  '"^''  '^^'^<'-  '^"'  «re  none  .uperior  to  It,-— G^Olmr J' t  JIMSm/.Ammw«/ 
.,  o        ,  '"'^°'"*  St-tmJafJ."-S„*/A^.-m  Ctlnu- 


',',  i^*«"'"f  "  ihe  season?  comet  this  old  favorite."— ,»/iVAi>«« 
•  '  tJ*  ''         convenient  fo     " 


,,,-,      -—>■■.  for  the  pocUet.  4nd  possrsscf  evrrv  d<s  " — iftJitmi  ffumtlt. 

"  W-.»i°°"  PopiJj'-  Visiting  LUt  exUnt."—BMjra/o  Mtdu^l  ur, ,    ^.  Jtttrmmt. 

"TM    vi'"i      T  •    '^'""'^"''  do  not  hesitate  to  prannuDceit  «qu*l,  if  ntit  wiperior, teanr** — 501 
J-  J-:  ri  '('""'''g  List  is  too  well  known  to  require  either  dcscHpilon  or  commeihlattoa  frcun  aa-**- 
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COWERS' 

DISEASES  OF  THE  NERVOUS  SYSTEM. 

Complete  in  One  Large  Octavo  Volume.    1360  Pages.    341  Illastrations,  con- 
taining over  700  Pignres.    Price  in  Cloth,  $6.50 ;  in  Leather,  $7.50. 


A  COMPLETE  TEXT-BOOK.  By  William  R.  Gowers.  m.d..  Professor  Clinical 
Medicine.  University  College,  London,  Physician  to  University  College  Hospital 
and  to  the  National  Hospital  for  Paralyzed  and  Epileptic,  etc. 

Published  by  special  arrangement  with  the  author,  and  containing  all  the  mate- 
rial in  the  two-volume  English  edition,  with  somq  corrections  and  additions.  This  is 
probably  the  most  exhaustive  book  ever  published  on  Nervous  Diseases,  The 
author's  breadth  of  scope,  systematic  and  interesting  style,  combine  to  make  his 
work  one  of  the  most  useful  that  has  been  published  in  any  branch  of  medicine. 


"  The  work,  therefore,  white  lerving  to  initiate  the  general  reader  ia  the  elements  of  thai  science,  ranks  higher 
fhMi  a  mere  tcxt-b6t)k  on  the  subject.  The  author's  object  has  been,  in  onr  opinion,  skillfully  and  successfully 
carried  out,  and  a  perusal  and  study  of  this  will  pUce  the  stiwJenl  and  praciiiioner  in  ponession  of  alt  the  le.iding 
and  esseniial  (acls  necessdry  to  investigate  and  treat  diseases  of  the  nervous  system  according  to  the  most  recent 
hnprovcmcnts  of  our  knowledge  at  the  present  day." — British  Mtdical  Jomrnai. 

"It  maybe  said,  without  reserve,  that  this  work  is  the  most  clear,  concise  and  complete  text-book  upon  diseases 
of  the  nervous  system  in  any  language.  And  when  the  Urge  nlimbcr  of  such  works  which  has  appeared  In  Ger- 
many, France  and  England  within  the  past  ten  yeara'ls  considered,  this  implies  high  praise." — Armrrican  Journal 
MtdicA  I  Si  ii  Hit  .June,  I SSS. 

"  It  would  be  invidious  to  praise  one  part  more  than  another,  where  all  is  so  good.  Brevity  and  conciseness, 
combined  with  completeness  and  the  most  absolute  clearness,  are  the  characteristics  of  the  work.  Taken  as  a 
whole,  it  promises  10  be  the  moat  usefiti  work  on  diseases  of  the  nervous  system  which  we  poascss." — Duiliit 
Jammal  of  Mtdical  ieitnctt. 

"  The  student  and  practitioner  will  find  in  it  a  true  friend,  guide  and  helper  in  his  studies  of  the  diseases  of 
Ac  nervous  system.  It  is  a  most  complete  manual,  presentinj;  a  thorough  retlex  (>f  the  present  state  of  know- 
ledge of  the  di.scases  of  tlie  nervous  system.  The  care  and  thought  that  have  been  bestowed  on  its  production 
are  evident  on  every  page.  In  the  presence  of  such  ability,  le-iming  and  originality,  criticism  can  only  take  a 
'fevorable  direction.  The  style  and  manner  are  accurate,  studied  and  ade^]uale— never  diffuse.  The  illustiations 
call  for  special  notice.  They  are  numerous,  new  and  original.  No  belter  nunual  oo  oervoiu  diseases  has  been 
cnled  to  the  medical  professiot^" — Londo*  Lament. 

llTrom  a  small  beginning  a  great  work  has  gradually  been  evolved.  Less  than  ten  years  ago  Gowers  put  out 
modest  little  book  on  the  '  Diagnosis  of  Diseases  of  the  Spinal  Cord,'  which  was  soon  followed  by  an 
'  eqvially  modest  treatise  on  '  Diseases  of  the  Brain,'  Two  years  ago  the  fir^t  half  of  tliis  manual  appeared,  cora- 
l^plising  Diseases  of  the  Spinal  Cord  and  Nerves,  and  now  this  manual  of  Diseases  of  the  entire  Nervous  System 
lb  pbced  before  us.    Cowers'  manual  is  herewith  recommended  to  the  genenl  and  to  the  special  student.    Tl  is 

:  loo  detailed  for  the  former,  while  fi>r  the  specialist  it  is  explicit  eiwugh  as  a  first-class  book  of  reference.  It 
|1kf  on  the  whole,  an  admirable  treatise," — yvumttl  tf  Nrroom  ami  .^frntaJ  Diiratft.  Nnu  York,  May,  tSSS. 

•  "  The  contents  is  so  vast  as  to  make  it  impossible,  in  a  review,  to  ef>umer.ite  the  subjects  handled  by 
\ihe  aulhoT,  far  less  lo  attempt  an  analysis  and  discussion  of  the  views  held  by  hira  oo  the  numerous  problems 
Vith  which  he  has  to  deal.  We  shall  limit  ourselves,  therefore,  almost  entirely  to  a  statement  of  the  leading 
fcacures  of  this  manual,  that  ciiaracterize  it  as  one  of  the  very  best  published  in  any  language.  *  *  •  What 
we  admire,  (irsl,  is  the  clearness  of  thought  and  languaKc  in  the  expwilion,  even  in  the  most  difficult  porlioos 
of  the  subject,  it  is  not  every  one  who,  being  a  master,  is  at  the  same  time  a  skillful  expounder,  and  knows 
bow  to  elucidate,  whilst  condensing,  his  theme.  Secondly,  wc  find  the  evidence  on  ever)-  page  of  the  bouk  of 
,  Ae  author's  individual  familiarity  with  the  topics  he  is  discussing.  *  •  •  Finadly,  wc  note  the  thorough  mas- 
■try  of  the  author  of  the  most  recent  researches." — Siyim,  Lmdan,  i8S8. 

P.  BLAKISTON,  SON  &  CO., 

ditollsliers.  lOia  'Walnut  Street,  Pbllailelplxla.  Pa. 


-IT  STANDS  WITHOUT  AK  EQUAL  AS  THE  MOST  COMPLETE  WORK  ON  WtACTKin 
THE  ENGLISH  LANOUACE."— ^-rti  K-r*  Midk^  Jmtrm^. 

FAGGE'S  PRACTICE  OF  MEDICINE 

Two  Large  Royal  Octavo  Volumes.     Containing  over  1900  Pa^es. 
PRICE.  HANDSOMELY  BOUND  IN  CLOTH,  •8.00. 

The  Principles  and  Practice  of  Medicine, 

By  CHARLES  HILTON  FAGGE.  M.D.,  F.R-C.P^  F.R-M.C.S-. 

Sjcamittrt  im  MiJitiiu,  Utmtriitf  ^LtnJtti  PAyttcUn  It,  f*»ti  L.*(t»rtr  »n  PMKtU^  A*.  Cmgfi  Btttmi. 
Stnivr  Phyticimm  t*  £v«tima  Hi^/ital  ftr  Siti  CkUdrgm,  etc. 

SOmiD    AKU   AlUIAXbBO  rOk  TMB  MISS 

Bv  p.  H.  PYE-SMtTH.  M.D..  F.R.C.P., 

Ltcturtr  am  Mtdicimt  im  Gmy't  Httfitat,  LanAtm,  ftc,, 

WITH  A  SECTION  ON  CUTANEOUS  AFFECTIONS,  BY  THE  EDITOR.  A  CHAPTER  OX  OMr 
DIAC  DISEASES,  BV  SAMVEL  WtLKES,  M,D..  F.  R.  S.,  AMD  TWO  INDEXES.  093  OF 
AUTHORS  AND  ONE  OF  SUBJECTS,  BY   ROBERT  EdHUND   CaRRINGTON. 

Two  Volumes.  Royal  Octavo.  xgoo  Pages. 

PriM  ia  Cloth,  $8.0a    Fall  LoAtlier,  $10.00.     Salf  Itorocco.  $13.00.    BalfBwmiiX 


It  is  based  on  laborious  researches  into  the  pathological  and  clinical  rccordi  cf 
Guy's  Hospital,  London,  during  the  twenty  years  in  which  the  author  has  heid  o&e 
there  as  Medical  Registrar,  as  Pathologist,  and  as  Physician.  Familiar  beyond  doiL 
if  not  all,  of  his  contemporaries,  with  modem  medical  literature,  a  diligei.:  reader  of 
French  and  German  periodicals.  Dr.  Fagge,  with  his  remarkably  retentive  memory  lad 
methodical  habits,  was  able  to  bring  to  his  work  of  collection  and  criticism  almoa 
uncqunled  opportunities  of  extensive  experience  in  the  words  and  dead  house.  Ih 
result  is  that  which  will  probably  be  admitted  to  be  a  fuller,  more  original,  ajid 
elaborate  ttxt-book  on  medicine  than  has  yet  appeared.  It  is  the  first  of  im] 
emanating  from  Guy's  Hospital,  and  the  only  two-volume  work  on  the  Practice  of 
Medicine  that  has  been  issued  for  a  number  of  years.  Several  subjects,  snch  a 
Syphilis,  that  arc  usually  omitted  or  but  slightly  spoken  of  in  a  general  work  of  ths 
character,  receive  full  attention. 

Dr.  Walter  Moxon,  one  of  Dr.  Fagge's  contemporaries,  and  a  great  perical 
friend,  writes  of  him,  in  a  recent  number  of  the  London  Luncet ^ — 

"  Fagge  was,  to  ray  mind,  the  t)-pe  of  true  medical  grcatneu.  I  believe  b*  '■ras  t~*t'*  of  acr  t.si  « 
excellence.  Hf*  gr*atnest  a*  a  physician  became  evident  to  objervcrt  of  character  'rtrf  toatt  after  kit  kAH 
*ludenl  career  had  placed  hitn  on  the  ilaBT  of  Goy'i  Hoipital:  be  did  not  merely  griTiip  already  lit»f»«fiaa. 
but  he  found  new  facts.  Former  volumes  of  Guy's  Hospital  Reports  contain  ample  aiid  fucai  t-aluabtc  rno'  ^ 
bis  pvaCness  as  a  physician.  His  power  of  ofascrvatioti  was  stutaioed  by  iraracme  memory,  a»i  U>^^  «* 
•Cllon  by  vivid  and  coniuni  tUBgesiivenea*  of  intelligence.  He  ^u  a  pbytician  by  (race  di  bMarc.  aaJ  Vek| 
gifted  with  a  quicVncss  of  perception,  a  genius  for  clinical  bets  and  a  patience  in  obscrvaoon,  tua  ink  M  P* 
recognised  as  a  succeasiut  practitioner  and  a  leadinji  figur«  io  the  hotpital  and  among  th«  pTnfiMl>» 


